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Section 1 Purpose and Scope

This hydrology study presents an analysis of the hydrologic effects of the development of a 2.9 
acre Multi-Residential development known as Vivante - Senior Assisted Living in the City of 
Newport Beach, California.

This report addresses runoff from the project site and its impact to the existing downstream 
storm drainage system. This hydrology study was prepared in accordance with the Orange 
County Drainage Area Management Plan (DAMP 2011) and the Orange County Hydrology 
Manual (October 1986 and 1996 Addendum).  The study includes calculations for the 2, 25 and 
100-year storms for both the existing and the proposed developments.  The study also details 
the general project characteristics, the design, criteria and methodology applied to the analysis 
of the project.  The report provides a design analysis for the drainage facilities proposed as part 
of the project, with the drainage improvements being designed to convey all rainfall event 
frequencies up to a 24-hour, 25-year storm event.

The plans and specifications in the Hydrology Study are not for construction purposes; the 
contractor shall refer to final approved construction documents for plans and specifications.
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Section 2 Project Information

2.1 Project Description

The proposed construction involves the demolition of two existing buildings, concrete flatwork 
parking lot and conflicting underground utilities located on two existing developed parcels 
totaling approximately 2.91 Acres. Furthermore, the proposed Project includes the construction 
of a multi-story senior assisted living facility above and below grade as well as surface parking 
and associated appurtenances.

2.1.1 Project Location

The project is located at 850 and 856 San Clemente Drive in the City of Newport Beach, 
California.  The site is currently occupied by the Orange County Museum of Art and its 
associated administration building.  The site is roughly bounded by Bombero Street/Private 
Drive to the north, San Clemente Drive to the south, Santa Barbara Drive to the west and Santa 
Cruz Drive to the east as graphically shown in Figure 1, below.

Figure 1 – Vicinity Map (Not To Scale)
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2.2 Hydrologic Setting

This section summarizes the project's size and location in the context of the larger watershed 
perspective, topography, soil and vegetation conditions, percent impervious area, natural and 
infrastructure drainage features, and other relevant hydrologic and environmental factors to be 
protected specific to the project area's watershed.

2.2.1 Watershed

The project site is located within the Santa Ana Watershed, located between the cities of 
Huntington Beach and Newport Beach, and locally drains into to the Upper Newport Bay (the 
Back Bay) which ultimately flows to Pacific Ocean. 

2.2.2 Existing Topography and Facilities

The site currently consists of two existing buildings with surrounding sidewalk, parking lot, drive 
isles and landscaping.  The ground surface elevation at the site varies from approximately 164 
feet to 180 feet based on the NAVD 88 Survey Datum.  Existing ground generally slopes from 
the northeast corner to the southeast corner at an approximate slope of 1%.  The site then 
slopes from this southeast corner to the southwest corner at an approximate slope of 3%.  The 
existing easterly 1.996 AC parcel (850 San Clemente Drive) contains the Orange County 
Museum (OCMA) Building which is approximately 23,900 sf.  The existing westerly 0.910 AC 
parcel (856 San Clemente Drive) contains the approximate 14,556 sf OCMA 
Galleries/Administration Building.

2.2.3 Adjacent Land Use

The project is bounded by an existing multi-level parking structure to the east and northwest, a 
multi-level office building to the west and south and an apartment community to the north.

Per the City of Newport Beach zoning map, the proposed area is zoned “PC-19” Planned 
Community “San Joaquin Plaza”.  The project site is bounded by “PC-56, PC-23” and “OR” which 
are planned Communities “North Newport Center”, “Block 800 Newport Center” and Office 
Regional Commercial, respectively.

2.2.4 Soil Conditions

In accordance with the Natural Resources Conservation Service Soil Survey published in 2006,  
the project is within soil group B.  
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The project site location has been graphically shown on a soil group map and a USDA Soil 
Resource map, which have been included in Appendix A.

2.2.5 Impervious Cover

In the current condition, this property is part of an existing commercial development and its 
impervious cover is approximately 74%.  The proposed residential development’s impervious 
cover is approximately 81%.

Minor improvements are proposed in portion adjacent to the project site to close an existing 
drive entrance. The proposed improvements consist of adding landscape at previous location of 
paved aisle. A breakdown of the cover is provided on the table below.

Summary of Pervious vs. Impervious Cover
Total 
Area 
(sf)

Impervious 
Cover (sf)

Pervious 
Cover (sf)

% 
Impervious

% 
Pervious

Existing On-Site 126,619 93,192 33,427 73.6% 26.4%
Proposed On-Site 126,619 102,879 23,740 81.3% 18.7%
Existing Off-site 7,743 2,677 5,066 31.5% 68.4%
Proposed Off-site 7,743 1,588 6,155 20.5% 79.5%

2.2.6 Existing Drainage Patterns

Currently, storm water runoff sheet flows from the northeast to the southwest along V-
gutters/curb & gutters and discharges to a private storm drain catch basin located offsite (888 
San Clemente Drive) near the southwest corner of the proposed project property.  This existing 
private catch basin and storm drain system flows to the local storm drain located in Bombero 
Drive.  Storm water runoff behind the existing buildings drains toward the north and west onto 
the adjacent parcels where it is then picked up in concrete swales which ultimately drain to 
offsite storm drain systems, thence to public storm drain systems located in Santa Barbara 
Drive and thence ultimately to the Back Bay.

2.2.7 Proposed Drainage Patterns

In general, the proposed on-site surface water runoff mimics that of the existing conditions.  
Storm water runoff sheet flows from the parking lot into curb and gutter and V-gutters which 
flow to onsite catch basins that are part of the private storm drain system. An underground 
detention basin will detain the 98th percentile storm and downstream of the basin a  Modular 
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Wetland bio-filtration basins is proposed that provide water quality treatment before releasing 
treated storm water to the private storm drain system.  The on-site storm drain system will 
consist of onsite concrete swales and HDPE pipes that range in sizes from 6-inch to 15-inch.  
Hydraulic calculations can be found in Appendix C.

A small drainage area off-site will be disturbed to close out an existing driveway southwest of 
the site. Runoff from this area will keep the existing drainage patterns and will sheet flow to a 
private catch basin northwest of the site. This area will be primarily a vegetated slope so it is 
mostly pervious with the exception of a walkway that provides connectivity with other adjacent 
buildings.

Both off-site catch basins that receive runoff from the project improvements area part of a 
private storm drain system that ultimately discharges runoff to a Public 24” RCP along Bombero 
Drive.   The proposed condition Hydrology map and the AES calculation results are included in 
Appendix B.

2.2.8 Downstream Conditions

Mimicking the existing onsite storm drain system, the proposed project conditions discharge 
directly to a local private storm drain catch basin and storm drain system (18” RCP) adjacent to 
the southwest corner of the property via curb & gutter/V-Gutter and piped flow.  The site 
eventually flows into Upper Newport Bay (the Back Bay), thence ultimately to the Pacific Ocean.  
Furthermore, the City have reported that there have been no issues with the downstream 
storm drain system. 
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Section 3 Design Criteria and Methodology
3.1 Design Criteria

This section summarizes the design criteria and methodology applied to the drainage analysis of 
the project site. The design criteria and methodology follow the DAMP 2011 and the Orange 
County Hydrology Manual (OCHM) requirements.

3.1.1 Drainage Design Criteria

The project storm drain facilities discussed in Section 2.2.7 Proposed Drainage Patterns (catch 
basins, storm drain piping and modular wetland systems) have been designed to conform to 
the Orange County standards outlined above.  

3.1.2 Runoff Calculation Method

Runoff calculations for this study were accomplished using the Rational Method. The Rational 
Method is used to determine peak storm water runoff flows for watershed areas that are less 
than 640 acre in accordance with the recommendations of the Orange County Hydrology 
Manual.  This method was used to determine storm water runoff through each subarea using 
elevations, slopes, flow lengths, soil type, land use and area inputs to calculate time of 
concentration for the 2-, 25- and 100-year storm events.  The Rational Method was modeled 
using the Advance Engineering Software (AES) program which is based on the equation below: 

The Rational Method is based on the equation: (𝑄 = 𝐶 × 𝐼 × 𝐴)
Where:

Q = runoff (cfs)
C = runoff coefficient representing the ratio of runoff depth to rainfall depth
I = the time-averaged rainfall intensity in inches per hour corresponding to the time of 
concentration
A = drainage area (acres).
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3.1.3 Runoff and Detention 

The calculations per this report result in post-development runoff values less than the existing; 
however, per record plans and reports, it has been documented that the storm drain system 
that receives runoff from the site was designed for a 25 year storm of 8.2cfs peak for the 
project site. See referenced Hydrology map on appendix B. T

The project has a proposed detention system that will store stormwater to be treated as 
required for the project Water Quality Management Plan. The total detention consist of an 
underground basin with storage capacity of 6,300cf.  This detention system has been design to 
mitigate the project peak flows so the 25 year peak does not exceed 8.2cfs.

Flow-through Detention Basin modeling hydrographs calculations produced by AES are included 
in Appendix E and demonstrate the detention basin is adequately sized for the 25-year storm 
while reducing the peak flow to less than the existing condition as indicated on the record 
documents.
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Section 4 Hydrology and Drainage Analysis

This section summarizes the quantitative hydrologic analysis of the existing and proposed 
conditions of the site.

4.1 Summary of Results

The hydrology analysis was prepared for the 2-, 25- and 100-year storm events for both the 
existing and proposed conditions as outlined in Appendix B.  A summary of the development 
flows are provided below:

TABLE 4.1
Existing vs. Proposed Development Flowrate Comparison

Outfall #1: Existing 
Catch basin

2 Year Storm (cfs) 25 Year Storm (cfs) 100 Year Storm (cfs)

Pre-developed 
Condition Flowrate 5.19 11.65 15.04

Post-developed 
Condition Flowrate
(Unmitigated)

4.50 9.81 12.63

Post-development
(mitigated) -- 4.22 --

Outfall for Off-site 
area: 
Existing 0.34 0.76 0.97
Proposed 0.31 0.71 0.91

 

In conclusion, this report demonstrates that the development of Vivante-Senior Assisted Living 
will not increase the amount of storm water runoff over the current existing site’s storm water 
runoff.  Furthermore, as the proposed storm drain system mimics the existing site’s storm drain 
system, no detrimental conditions are expected in the existing downstream storm drain system. 

Also, as described on section 3.1.3, record documents indicate that the catch basin/private 
storm drain that receives runoff from the site was designed for a 25 year peak flow of 8.2cfs. 
Since the runoff calculations for the proposed 25 year results in 9.81 cfs, the proposed 
detention will mitigate the peak flow increase. The peak mitigated runoff is 4.22. CFS for the 25 
year storm.

A small drainage area off-site will be disturbed to close out an existing driveway southwest of 
the site. Runoff from this area will keep the existing drainage patterns and will sheet flow to a 
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private catch basin northwest of the site. This area will be primarily a vegetated slope so it is 
mostly pervious with the exception of a walkway that provides connectivity with other adjacent 
buildings. In the existing condition the off-site area has a small portion, O-1a with total area of 
896sf that drains to the catch basin that serves the project (SW of the site) ; the remaining off-
site area consist of aprox. 6,847sf that drain to an existing catch basin west of the site. In the 
proposed condition all off-site drainage area drains to the catch basin to the west. Although the 
drainage area directly contributing to the western catch basin increased by 896sf;  there is no 
negative impact to the system since overall there is a decrease of peak flow to the private 
storm drain from the off-site area due to increase in pervious area.

In conclusion the proposed improvements will not result in a increase of the project calculated 
peak flows. Additionally, the project proposed detention will further reduce peak flows to     
ensure the existing private storm drain system can handle the project stormwater runoff.
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2014 Advanced Engineering Software (aes)
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334

                            Analysis prepared by:

                                                                             
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * VIVANTE-SENIOR ASSISTED LIVING                                           *
 * EXISTING CONDITION                                                       *
 * 2-YEAR STORM EVENT                                                       *
  **************************************************************************

   FILE NAME: VSAL002E.DAT                                      
   TIME/DATE OF STUDY: 09:22 05/28/2019
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =    2.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   321.00
   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    176.10

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.362
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.685
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.35      0.30     0.100    36    8.36
   PUBLIC PARK                B        0.12      0.30     0.850    36   13.29
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.291
   SUBAREA RUNOFF(CFS) =      0.68
   TOTAL AREA(ACRES) =      0.47   PEAK FLOW RATE(CFS) =      0.68

 ****************************************************************************
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   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91
 ----------------------------------------------------------------------------
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
 ============================================================================
   UPSTREAM NODE ELEVATION(FEET) =    176.10
   DOWNSTREAM NODE ELEVATION(FEET) =    163.30
   CHANNEL LENGTH THRU SUBAREA(FEET) =   417.00
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.170
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .0150
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03000
   MAXIMUM DEPTH(FEET) =   0.19
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.537
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 B        0.91      0.30     0.100    36
   PUBLIC PARK                B        0.45      0.30     0.850    36
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.348
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      1.53
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.80
   AVERAGE FLOW DEPTH(FEET) =   0.19   FLOOD WIDTH(FEET) =    3.67
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   1.45   Tc(MIN.) =    9.81
   SUBAREA AREA(ACRES) =    1.36       SUBAREA RUNOFF(CFS) =    1.75
   EFFECTIVE AREA(ACRES) =    1.83     AREA-AVERAGED Fm(INCH/HR) =   0.10
   AREA-AVERAGED Fp(INCH/HR) =   0.30  AREA-AVERAGED Ap =   0.33
   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       2.37

          ==>>ERROR:FLOW EXCEEDS CAPACITY OF CHANNEL WITH
              NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM ALLOWABLE DEPTH.
              AS AN APPROXIMATION, TRAVEL TIME CALCULATIONS ARE BASED
              ON FLOW DEPTH EQUAL TO THE SPECIFIED MAXIMUM ALLOWABLE DEPTH.

   END OF SUBAREA "V" GUTTER HYDRAULICS:
   DEPTH(FEET) =  0.19   FLOOD WIDTH(FEET) =    3.67
   FLOW VELOCITY(FEET/SEC.) =   7.44   DEPTH*VELOCITY(FT*FT/SEC) =   1.41
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     738.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   143.00
   ELEVATION DATA: UPSTREAM(FEET) =    176.70  DOWNSTREAM(FEET) =    171.90

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.91      0.30     0.100    36    5.00
   PUBLIC PARK                B        0.17      0.30     0.850    36    6.93
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.218
   SUBAREA RUNOFF(CFS) =      2.14
   TOTAL AREA(ACRES) =      1.08   PEAK FLOW RATE(CFS) =      2.14
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        1.1  TC(MIN.) =      5.00
   EFFECTIVE AREA(ACRES) =      1.08  AREA-AVERAGED Fm(INCH/HR)=  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.218
   PEAK FLOW RATE(CFS)   =       2.14
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2014 Advanced Engineering Software (aes)
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334

                            Analysis prepared by:

                                                                             
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * VIVANTE-SENIOR ASSISTED LIVING                                           *
 * EXISTING CONDITION                                                       *
 * 25-YEAR STORM EVENT                                                      *
  **************************************************************************

   FILE NAME: VSAL025E.DAT                                      
   TIME/DATE OF STUDY: 09:29 05/28/2019
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   25.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   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.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   321.00
   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    176.10

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.362
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.605
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.35      0.30     0.100    56    8.36
   PUBLIC PARK                B        0.12      0.30     0.850    56   13.29
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.291
   SUBAREA RUNOFF(CFS) =      1.49
   TOTAL AREA(ACRES) =      0.47   PEAK FLOW RATE(CFS) =      1.49

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

E-35



   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91
 ----------------------------------------------------------------------------
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
 ============================================================================
   UPSTREAM NODE ELEVATION(FEET) =    176.10
   DOWNSTREAM NODE ELEVATION(FEET) =    163.30
   CHANNEL LENGTH THRU SUBAREA(FEET) =   417.00
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.170
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .0150
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03000
   MAXIMUM DEPTH(FEET) =   0.19
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.460
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 B        0.91      0.30     0.100    56
   PUBLIC PARK                B        0.45      0.30     0.850    56
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.348
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      3.50
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.98
   AVERAGE FLOW DEPTH(FEET) =   0.19   FLOOD WIDTH(FEET) =    3.67
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.63   Tc(MIN.) =    9.00
   SUBAREA AREA(ACRES) =    1.36       SUBAREA RUNOFF(CFS) =    4.11
   EFFECTIVE AREA(ACRES) =    1.83     AREA-AVERAGED Fm(INCH/HR) =   0.10
   AREA-AVERAGED Fp(INCH/HR) =   0.30  AREA-AVERAGED Ap =   0.33
   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       5.53

          ==>>ERROR:FLOW EXCEEDS CAPACITY OF CHANNEL WITH
              NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM ALLOWABLE DEPTH.
              AS AN APPROXIMATION, TRAVEL TIME CALCULATIONS ARE BASED
              ON FLOW DEPTH EQUAL TO THE SPECIFIED MAXIMUM ALLOWABLE DEPTH.

   END OF SUBAREA "V" GUTTER HYDRAULICS:
   DEPTH(FEET) =  0.19   FLOOD WIDTH(FEET) =    3.67
   FLOW VELOCITY(FEET/SEC.) =  17.38   DEPTH*VELOCITY(FT*FT/SEC) =   3.30
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     738.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   143.00
   ELEVATION DATA: UPSTREAM(FEET) =    176.70  DOWNSTREAM(FEET) =    171.90

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.91      0.30     0.100    56    5.00
   PUBLIC PARK                B        0.17      0.30     0.850    56    6.93
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.218
   SUBAREA RUNOFF(CFS) =      4.63
   TOTAL AREA(ACRES) =      1.08   PEAK FLOW RATE(CFS) =      4.63
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        1.1  TC(MIN.) =      5.00
   EFFECTIVE AREA(ACRES) =      1.08  AREA-AVERAGED Fm(INCH/HR)=  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.218
   PEAK FLOW RATE(CFS)   =       4.63
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2014 Advanced Engineering Software (aes)
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334

                            Analysis prepared by:

                                                                             
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * VIVANTE-SENIOR ASSISTED LIVING                                           *
 * EXISTING CONDITION                                                       *
 * 100-YEAR STORM EVENT                                                     *
  **************************************************************************

   FILE NAME: VSAL100E.DAT                                      
   TIME/DATE OF STUDY: 09:32 05/28/2019
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 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.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   321.00
   ELEVATION DATA: UPSTREAM(FEET) =    178.20  DOWNSTREAM(FEET) =    176.10

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.362
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.608
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.35      0.30     0.100    76    8.36
   PUBLIC PARK                B        0.12      0.30     0.850    76   13.29
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.291
   SUBAREA RUNOFF(CFS) =      1.91
   TOTAL AREA(ACRES) =      0.47   PEAK FLOW RATE(CFS) =      1.91

 ****************************************************************************
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   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  91
 ----------------------------------------------------------------------------
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<
 ============================================================================
   UPSTREAM NODE ELEVATION(FEET) =    176.10
   DOWNSTREAM NODE ELEVATION(FEET) =    163.30
   CHANNEL LENGTH THRU SUBAREA(FEET) =   417.00
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FEET) =  0.170
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .0150
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03000
   MAXIMUM DEPTH(FEET) =   0.19
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.461
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 B        0.91      0.30     0.100    76
   PUBLIC PARK                B        0.45      0.30     0.850    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.348
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      4.53
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  14.23
   AVERAGE FLOW DEPTH(FEET) =   0.19   FLOOD WIDTH(FEET) =    3.67
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.49   Tc(MIN.) =    8.85
   SUBAREA AREA(ACRES) =    1.36       SUBAREA RUNOFF(CFS) =    5.33
   EFFECTIVE AREA(ACRES) =    1.83     AREA-AVERAGED Fm(INCH/HR) =   0.10
   AREA-AVERAGED Fp(INCH/HR) =   0.30  AREA-AVERAGED Ap =   0.33
   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       7.18

          ==>>ERROR:FLOW EXCEEDS CAPACITY OF CHANNEL WITH
              NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM ALLOWABLE DEPTH.
              AS AN APPROXIMATION, TRAVEL TIME CALCULATIONS ARE BASED
              ON FLOW DEPTH EQUAL TO THE SPECIFIED MAXIMUM ALLOWABLE DEPTH.

   END OF SUBAREA "V" GUTTER HYDRAULICS:
   DEPTH(FEET) =  0.19   FLOOD WIDTH(FEET) =    3.67
   FLOW VELOCITY(FEET/SEC.) =  22.56   DEPTH*VELOCITY(FT*FT/SEC) =   4.29
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     738.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   143.00
   ELEVATION DATA: UPSTREAM(FEET) =    176.70  DOWNSTREAM(FEET) =    171.90

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 B        0.91      0.30     0.100    76    5.00
   PUBLIC PARK                B        0.17      0.30     0.850    76    6.93
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.218
   SUBAREA RUNOFF(CFS) =      5.95
   TOTAL AREA(ACRES) =      1.08   PEAK FLOW RATE(CFS) =      5.95
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        1.1  TC(MIN.) =      5.00
   EFFECTIVE AREA(ACRES) =      1.08  AREA-AVERAGED Fm(INCH/HR)=  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.218
   PEAK FLOW RATE(CFS)   =       5.95
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
                                Tait & Associates              

Pre-development Off-site areas O-1 and O-1a 
 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384.DAT                                         
   TIME/DATE OF STUDY: 06:31 05/07/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     20.00 IS CODE =  21 
   AREA O-1 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   158.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.11      0.30     0.850    56    6.24 
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   COMMERCIAL                 B        0.05      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.616 
   SUBAREA RUNOFF(CFS) =      0.30 
   TOTAL AREA(ACRES) =      0.16   PEAK FLOW RATE(CFS) =      0.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  21 
   AREA O-1a 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    162.54 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.02      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.04 
   TOTAL AREA(ACRES) =      0.02   PEAK FLOW RATE(CFS) =      0.04 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.02  AREA-AVERAGED Fm(INCH/HR)=  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       0.04 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
 
                                Tait & Associates              

Pre-development Off-site areas O-1 and O-1a 
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384O.DAT                                        
   TIME/DATE OF STUDY: 06:20 05/07/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     20.00 IS CODE =  21 
   Area O-1 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   158.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.11      0.30     0.850    56    6.24 
   COMMERCIAL                 B        0.05      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.616 
   SUBAREA RUNOFF(CFS) =      0.67 
   TOTAL AREA(ACRES) =      0.16   PEAK FLOW RATE(CFS) =      0.67 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  21 
   Area O-1a 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    162.54 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.02      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.09 
   TOTAL AREA(ACRES) =      0.02   PEAK FLOW RATE(CFS) =      0.09 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.02  AREA-AVERAGED Fm(INCH/HR)=  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       0.09 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
                                Tait & Associates              

Pre-development Off-site areas O-1 and O-1a 
 

 
                                                                              
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384.DAT                                         
   TIME/DATE OF STUDY: 06:26 05/07/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     10.00 TO NODE     20.00 IS CODE =  21 
   AREA O-1 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   158.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.11      0.30     0.850    56    6.24 
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   COMMERCIAL                 B        0.05      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.616 
   SUBAREA RUNOFF(CFS) =      0.86 
   TOTAL AREA(ACRES) =      0.16   PEAK FLOW RATE(CFS) =      0.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  21 
   AREA O-1a 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00 
   ELEVATION DATA: UPSTREAM(FEET) =    166.00  DOWNSTREAM(FEET) =    162.54 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.02      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.11 
   TOTAL AREA(ACRES) =      0.02   PEAK FLOW RATE(CFS) =      0.11 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.02  AREA-AVERAGED Fm(INCH/HR)=  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       0.11 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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RECORD EX. HYDROLOGY MAP USED TO VERIFY ORIGINAL
DESIGN CAPACITY OF EXISTING PRIVATE STORM DRAIN

EXISTING 18" STORM
DRAIN RECEIVING RUNOFF
FROM PROJECT AT THIS
POINT DESIGNED FOR
8.2CFS 25 YEAR STORM
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Appendix	C	–	Proposed	Hydrology	Map	&	AES	Calculations	

 Proposed Hydrology Map and AES Calculations 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
 

Post-development 2 year 
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: VSAL025P.DAT                                       
   TIME/DATE OF STUDY: 17:19 05/23/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   270.00 
   ELEVATION DATA: UPSTREAM(FEET) =    180.10  DOWNSTREAM(FEET) =    177.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.481 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.796 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.73      0.30     0.200    56    7.48 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.14 
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      1.14 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.10  DOWNSTREAM(FEET) =   174.40 
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   FLOW LENGTH(FEET) =   132.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.34 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.14 
   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =    7.99 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     402.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.99 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.730 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B        0.52      0.30     0.200    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA AREA(ACRES) =    0.52      SUBAREA RUNOFF(CFS) =    0.78 
   EFFECTIVE AREA(ACRES) =      1.25   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       1.88 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   174.00  DOWNSTREAM(FEET) =   171.91 
   FLOW LENGTH(FEET) =   230.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.35 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.88 
   PIPE TRAVEL TIME(MIN.) =   0.88    Tc(MIN.) =    8.87 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    8.87 
   RAINFALL INTENSITY(INCH/HR) =   1.63 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.25 
   TOTAL STREAM AREA(ACRES) =       1.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.88 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   112.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    178.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.35      0.30     0.200    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.69 
   TOTAL AREA(ACRES) =      0.35   PEAK FLOW RATE(CFS) =      0.69 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.60  DOWNSTREAM(FEET) =   171.92 
   FLOW LENGTH(FEET) =    23.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.05 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.69 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    5.04 
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      7.00 =     135.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    5.04 
   RAINFALL INTENSITY(INCH/HR) =   2.25 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.35 
   TOTAL STREAM AREA(ACRES) =       0.35 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.69 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.88    8.87    1.629  0.30( 0.06) 0.20       1.2       1.00 
       2        0.69    5.04    2.254  0.30( 0.06) 0.20       0.3       5.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.19    5.04    2.254  0.30( 0.06) 0.20       1.1       5.00 
       2        2.38    8.87    1.629  0.30( 0.06) 0.20       1.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       2.38    Tc(MIN.) =     8.87 
   EFFECTIVE AREA(ACRES) =       1.60   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   191.92  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =   272.00   MANNING'S N =  0.013 
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   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.48 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.38 
   PIPE TRAVEL TIME(MIN.) =   0.43    Tc(MIN.) =    9.30 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    9.30 
   RAINFALL INTENSITY(INCH/HR) =   1.59 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.60 
   TOTAL STREAM AREA(ACRES) =       1.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.38 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   252.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    174.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.207 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.999 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.65      0.30     0.200    56    6.21 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.13 
   TOTAL AREA(ACRES) =      0.65   PEAK FLOW RATE(CFS) =      1.13 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   171.40  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =    24.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.99 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.13 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    6.25 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     11.00 =     276.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    6.25 
   RAINFALL INTENSITY(INCH/HR) =   1.99 
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   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.65 
   TOTAL STREAM AREA(ACRES) =       0.65 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.13 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.19    5.48    2.148  0.30( 0.06) 0.20       1.1       5.00 
       1        2.38    9.30    1.585  0.30( 0.06) 0.20       1.6       1.00 
       2        1.13    6.25    1.991  0.30( 0.06) 0.20       0.6       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.26    5.48    2.148  0.30( 0.06) 0.20       1.6       5.00 
       2        3.36    6.25    1.991  0.30( 0.06) 0.20       1.8       8.00 
       3        3.27    9.30    1.585  0.30( 0.06) 0.20       2.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       3.36    Tc(MIN.) =     6.25 
   EFFECTIVE AREA(ACRES) =       1.82   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        2.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.01  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.39 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.36 
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    6.43 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   102.00 
   ELEVATION DATA: UPSTREAM(FEET) =    176.30  DOWNSTREAM(FEET) =    173.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.37      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.74 
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   TOTAL AREA(ACRES) =      0.37   PEAK FLOW RATE(CFS) =      0.74 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.70  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =   150.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.04 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.74 
   PIPE TRAVEL TIME(MIN.) =   0.82    Tc(MIN.) =    5.82 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        0.74    5.82    2.074  0.30( 0.03) 0.10       0.4      12.00 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.26    5.66    2.108  0.30( 0.06) 0.20       1.6       5.00 
       2        3.36    6.43    1.959  0.30( 0.06) 0.20       1.8       8.00 
       3        3.27    9.48    1.568  0.30( 0.06) 0.20       2.2       1.00 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.00    5.66    2.108  0.30( 0.05) 0.18       2.0       5.00 
       2        4.03    5.82    2.074  0.30( 0.05) 0.18       2.0      12.00 
       3        4.06    6.43    1.959  0.30( 0.05) 0.18       2.2       8.00 
       4        3.83    9.48    1.568  0.30( 0.06) 0.19       2.6       1.00 
     TOTAL AREA(ACRES) =         2.6 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        4.06  Tc(MIN.) =    6.430 
   EFFECTIVE AREA(ACRES) =      2.19  AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   168.71  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    14.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  25.28 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.06 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.44 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
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   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 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.) =    6.44 
   RAINFALL INTENSITY(INCH/HR) =   1.96 
   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.19 
   TOTAL STREAM AREA(ACRES) =       2.62 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.06 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   117.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.00  DOWNSTREAM(FEET) =    159.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.15      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.30 
   TOTAL AREA(ACRES) =      0.15   PEAK FLOW RATE(CFS) =      0.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   170.04  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    10.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   0.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.78 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.30 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    5.01 
   LONGEST FLOWPATH FROM NODE     14.00 TO NODE     17.00 =     127.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 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.) =    5.01 
   RAINFALL INTENSITY(INCH/HR) =   2.26 
   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.15 
   TOTAL STREAM AREA(ACRES) =       0.15 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.30 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
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    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.00    5.67    2.106  0.30( 0.05) 0.18       2.0       5.00 
       1        4.03    5.83    2.073  0.30( 0.05) 0.18       2.0      12.00 
       1        4.06    6.44    1.958  0.30( 0.05) 0.18       2.2       8.00 
       1        3.83    9.49    1.567  0.30( 0.06) 0.19       2.6       1.00 
       2        0.30    5.01    2.261  0.30( 0.03) 0.10       0.2      14.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.10    5.01    2.261  0.30( 0.05) 0.18       1.9      14.00 
       2        4.28    5.67    2.106  0.30( 0.05) 0.18       2.1       5.00 
       3        4.30    5.83    2.073  0.30( 0.05) 0.18       2.2      12.00 
       4        4.32    6.44    1.958  0.30( 0.05) 0.18       2.3       8.00 
       5        4.04    9.49    1.567  0.30( 0.05) 0.18       2.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       4.32    Tc(MIN.) =     6.44 
   EFFECTIVE AREA(ACRES) =       2.34   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   159.72  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    20.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.72 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.32 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.46 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    6.46 
   RAINFALL INTENSITY(INCH/HR) =   1.95 
   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.34 
   TOTAL STREAM AREA(ACRES) =       2.77 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.32 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   231.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.70  DOWNSTREAM(FEET) =    167.05 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.742 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  1.761 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
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    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    7.74 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA RUNOFF(CFS) =      0.19 
   TOTAL AREA(ACRES) =      0.14   PEAK FLOW RATE(CFS) =      0.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   163.55  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.87 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.19 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    7.88 
   LONGEST FLOWPATH FROM NODE     18.00 TO NODE     20.00 =     281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    7.88 
   RAINFALL INTENSITY(INCH/HR) =   1.74 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.85 
   EFFECTIVE STREAM AREA(ACRES) =       0.14 
   TOTAL STREAM AREA(ACRES) =       0.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.19 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.10    5.04    2.255  0.30( 0.05) 0.18       1.9      14.00 
       1        4.28    5.69    2.101  0.30( 0.05) 0.18       2.1       5.00 
       1        4.30    5.85    2.068  0.30( 0.05) 0.18       2.2      12.00 
       1        4.32    6.46    1.954  0.30( 0.05) 0.18       2.3       8.00 
       1        4.04    9.51    1.565  0.30( 0.05) 0.18       2.8       1.00 
       2        0.19    7.88    1.743  0.30( 0.25) 0.85       0.1      18.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.26    5.04    2.255  0.30( 0.06) 0.21       2.0      14.00 
       2        4.45    5.69    2.101  0.30( 0.06) 0.21       2.2       5.00 
       3        4.47    5.85    2.068  0.30( 0.06) 0.21       2.3      12.00 
       4        4.50    6.46    1.954  0.30( 0.06) 0.21       2.5       8.00 
       5        4.38    7.88    1.743  0.30( 0.06) 0.21       2.7      18.00 
       6        4.21    9.51    1.565  0.30( 0.06) 0.21       2.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       4.50    Tc(MIN.) =     6.46 
   EFFECTIVE AREA(ACRES) =       2.45   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.21 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 ============================================================================ 
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   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.9  TC(MIN.) =      6.46 
   EFFECTIVE AREA(ACRES) =      2.45  AREA-AVERAGED Fm(INCH/HR)=  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.209 
   PEAK FLOW RATE(CFS)   =       4.50 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.26    5.04    2.255  0.30( 0.06) 0.21       2.0      14.00 
       2        4.45    5.69    2.101  0.30( 0.06) 0.21       2.2       5.00 
       3        4.47    5.85    2.068  0.30( 0.06) 0.21       2.3      12.00 
       4        4.50    6.46    1.954  0.30( 0.06) 0.21       2.5       8.00 
       5        4.38    7.88    1.743  0.30( 0.06) 0.21       2.7      18.00 
       6        4.21    9.51    1.565  0.30( 0.06) 0.21       2.9       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
 
                           Post-development 25year                                      
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: VSAL025P.DAT                                       
   TIME/DATE OF STUDY: 17:14 05/23/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   270.00 
   ELEVATION DATA: UPSTREAM(FEET) =    180.10  DOWNSTREAM(FEET) =    177.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.481 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.840 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.73      0.30     0.200    56    7.48 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      2.48 
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      2.48 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.10  DOWNSTREAM(FEET) =   174.40 
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   FLOW LENGTH(FEET) =   132.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.31 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.48 
   PIPE TRAVEL TIME(MIN.) =   0.41    Tc(MIN.) =    7.90 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     402.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.90 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.725 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B        0.52      0.30     0.200    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA AREA(ACRES) =    0.52      SUBAREA RUNOFF(CFS) =    1.72 
   EFFECTIVE AREA(ACRES) =      1.25   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       4.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   174.00  DOWNSTREAM(FEET) =   171.91 
   FLOW LENGTH(FEET) =   230.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   9.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.27 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.12 
   PIPE TRAVEL TIME(MIN.) =   0.73    Tc(MIN.) =    8.62 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    8.62 
   RAINFALL INTENSITY(INCH/HR) =   3.54 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.25 
   TOTAL STREAM AREA(ACRES) =       1.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   112.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    178.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.35      0.30     0.200    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.50 
   TOTAL AREA(ACRES) =      0.35   PEAK FLOW RATE(CFS) =      1.50 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.60  DOWNSTREAM(FEET) =   171.92 
   FLOW LENGTH(FEET) =    23.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.60 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.50 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    5.03 
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      7.00 =     135.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    5.03 
   RAINFALL INTENSITY(INCH/HR) =   4.81 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.35 
   TOTAL STREAM AREA(ACRES) =       0.35 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.50 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.12    8.62    3.543  0.30( 0.06) 0.20       1.2       1.00 
       2        1.50    5.03    4.807  0.30( 0.06) 0.20       0.3       5.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.78    5.03    4.807  0.30( 0.06) 0.20       1.1       5.00 
       2        5.22    8.62    3.543  0.30( 0.06) 0.20       1.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       5.22    Tc(MIN.) =     8.62 
   EFFECTIVE AREA(ACRES) =       1.60   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   191.92  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =   272.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.1 INCHES 
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   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.95 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.22 
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =    8.97 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    8.97 
   RAINFALL INTENSITY(INCH/HR) =   3.46 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.60 
   TOTAL STREAM AREA(ACRES) =       1.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.22 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   252.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    174.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.207 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.268 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.65      0.30     0.200    56    6.21 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      2.46 
   TOTAL AREA(ACRES) =      0.65   PEAK FLOW RATE(CFS) =      2.46 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   171.40  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =    24.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.25 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.46 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    6.24 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     11.00 =     276.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    6.24 
   RAINFALL INTENSITY(INCH/HR) =   4.25 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
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   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.65 
   TOTAL STREAM AREA(ACRES) =       0.65 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.46 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.78    5.39    4.624  0.30( 0.06) 0.20       1.1       5.00 
       1        5.22    8.97    3.464  0.30( 0.06) 0.20       1.6       1.00 
       2        2.46    6.24    4.254  0.30( 0.06) 0.20       0.6       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.09    5.39    4.624  0.30( 0.06) 0.20       1.6       5.00 
       2        7.35    6.24    4.254  0.30( 0.06) 0.20       1.9       8.00 
       3        7.22    8.97    3.464  0.30( 0.06) 0.20       2.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       7.35    Tc(MIN.) =     6.24 
   EFFECTIVE AREA(ACRES) =       1.85   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        2.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.01  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  13.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.24 
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.35 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    6.39 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   102.00 
   ELEVATION DATA: UPSTREAM(FEET) =    176.30  DOWNSTREAM(FEET) =    173.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.37      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      1.60 
   TOTAL AREA(ACRES) =      0.37   PEAK FLOW RATE(CFS) =      1.60 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.70  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =   150.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.69 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.60 
   PIPE TRAVEL TIME(MIN.) =   0.68    Tc(MIN.) =    5.68 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.60    5.68    4.489  0.30( 0.03) 0.10       0.4      12.00 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.09    5.54    4.552  0.30( 0.06) 0.20       1.6       5.00 
       2        7.35    6.39    4.198  0.30( 0.06) 0.20       1.9       8.00 
       3        7.22    9.12    3.432  0.30( 0.06) 0.20       2.2       1.00 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.67    5.54    4.552  0.30( 0.05) 0.18       2.0       5.00 
       2        8.73    5.68    4.489  0.30( 0.05) 0.18       2.0      12.00 
       3        8.84    6.39    4.198  0.30( 0.06) 0.18       2.2       8.00 
       4        8.44    9.12    3.432  0.30( 0.06) 0.19       2.6       1.00 
     TOTAL AREA(ACRES) =         2.6 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        8.84  Tc(MIN.) =    6.392 
   EFFECTIVE AREA(ACRES) =      2.22  AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   168.71  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    14.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  31.46 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       8.84 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.40 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.40 
   RAINFALL INTENSITY(INCH/HR) =   4.19 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.22 
   TOTAL STREAM AREA(ACRES) =       2.62 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.84 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   117.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.00  DOWNSTREAM(FEET) =    159.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.15      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.65 
   TOTAL AREA(ACRES) =      0.15   PEAK FLOW RATE(CFS) =      0.65 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   170.04  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    10.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.31 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.65 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    5.01 
   LONGEST FLOWPATH FROM NODE     14.00 TO NODE     17.00 =     127.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 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.) =    5.01 
   RAINFALL INTENSITY(INCH/HR) =   4.82 
   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.15 
   TOTAL STREAM AREA(ACRES) =       0.15 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.65 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.67    5.55    4.549  0.30( 0.05) 0.18       2.0       5.00 
       1        8.73    5.68    4.486  0.30( 0.05) 0.18       2.0      12.00 
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       1        8.84    6.40    4.195  0.30( 0.06) 0.18       2.2       8.00 
       1        8.44    9.13    3.430  0.30( 0.06) 0.19       2.6       1.00 
       2        0.65    5.01    4.818  0.30( 0.03) 0.10       0.2      14.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.95    5.01    4.818  0.30( 0.05) 0.18       2.0      14.00 
       2        9.28    5.55    4.549  0.30( 0.05) 0.18       2.2       5.00 
       3        9.33    5.68    4.486  0.30( 0.05) 0.18       2.2      12.00 
       4        9.40    6.40    4.195  0.30( 0.05) 0.18       2.4       8.00 
       5        8.90    9.13    3.430  0.30( 0.05) 0.18       2.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       9.40    Tc(MIN.) =     6.40 
   EFFECTIVE AREA(ACRES) =       2.37   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   159.72  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    20.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.82 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.40 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.42 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    6.42 
   RAINFALL INTENSITY(INCH/HR) =   4.19 
   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.37 
   TOTAL STREAM AREA(ACRES) =       2.77 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       9.40 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   231.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.70  DOWNSTREAM(FEET) =    167.05 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.742 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.766 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    7.74 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA RUNOFF(CFS) =      0.44 
   TOTAL AREA(ACRES) =      0.14   PEAK FLOW RATE(CFS) =      0.44 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   163.55  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.47 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.44 
   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    7.85 
   LONGEST FLOWPATH FROM NODE     18.00 TO NODE     20.00 =     281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    7.85 
   RAINFALL INTENSITY(INCH/HR) =   3.74 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.85 
   EFFECTIVE STREAM AREA(ACRES) =       0.14 
   TOTAL STREAM AREA(ACRES) =       0.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.44 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        8.95    5.03    4.808  0.30( 0.05) 0.18       2.0      14.00 
       1        9.28    5.57    4.540  0.30( 0.05) 0.18       2.2       5.00 
       1        9.33    5.70    4.478  0.30( 0.05) 0.18       2.2      12.00 
       1        9.40    6.42    4.188  0.30( 0.05) 0.18       2.4       8.00 
       1        8.90    9.15    3.426  0.30( 0.05) 0.18       2.8       1.00 
       2        0.44    7.85    3.736  0.30( 0.25) 0.85       0.1      18.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.32    5.03    4.808  0.30( 0.06) 0.21       2.0      14.00 
       2        9.67    5.57    4.540  0.30( 0.06) 0.21       2.3       5.00 
       3        9.72    5.70    4.478  0.30( 0.06) 0.21       2.3      12.00 
       4        9.81    6.42    4.188  0.30( 0.06) 0.21       2.5       8.00 
       5        9.58    7.85    3.736  0.30( 0.06) 0.21       2.7      18.00 
       6        9.30    9.15    3.426  0.30( 0.06) 0.21       2.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       9.81    Tc(MIN.) =     6.42 
   EFFECTIVE AREA(ACRES) =       2.49   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.21 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.9  TC(MIN.) =      6.42 
   EFFECTIVE AREA(ACRES) =      2.49  AREA-AVERAGED Fm(INCH/HR)=  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.209 
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   PEAK FLOW RATE(CFS)   =       9.81 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.32    5.03    4.808  0.30( 0.06) 0.21       2.0      14.00 
       2        9.67    5.57    4.540  0.30( 0.06) 0.21       2.3       5.00 
       3        9.72    5.70    4.478  0.30( 0.06) 0.21       2.3      12.00 
       4        9.81    6.42    4.188  0.30( 0.06) 0.21       2.5       8.00 
       5        9.58    7.85    3.736  0.30( 0.06) 0.21       2.7      18.00 
       6        9.30    9.15    3.426  0.30( 0.06) 0.21       2.9       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
  
                           Post –development 100 year                                           
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: VSAL025P.DAT                                       
   TIME/DATE OF STUDY: 17:27 05/23/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   270.00 
   ELEVATION DATA: UPSTREAM(FEET) =    180.10  DOWNSTREAM(FEET) =    177.10 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.481 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.912 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.73      0.30     0.200    56    7.48 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      3.19 
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      3.19 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.10  DOWNSTREAM(FEET) =   174.40 
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   FLOW LENGTH(FEET) =   132.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.58 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.19 
   PIPE TRAVEL TIME(MIN.) =   0.39    Tc(MIN.) =    7.87 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =     402.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      3.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.87 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.769 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   APARTMENTS                 B        0.52      0.30     0.200    56 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA AREA(ACRES) =    0.52      SUBAREA RUNOFF(CFS) =    2.20 
   EFFECTIVE AREA(ACRES) =      1.25   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       5.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      3.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   174.00  DOWNSTREAM(FEET) =   171.91 
   FLOW LENGTH(FEET) =   230.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.52 
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.30 
   PIPE TRAVEL TIME(MIN.) =   0.69    Tc(MIN.) =    8.57 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    8.57 
   RAINFALL INTENSITY(INCH/HR) =   4.54 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.25 
   TOTAL STREAM AREA(ACRES) =       1.25 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   112.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    178.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.35      0.30     0.200    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      1.93 
   TOTAL AREA(ACRES) =      0.35   PEAK FLOW RATE(CFS) =      1.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   176.60  DOWNSTREAM(FEET) =   171.92 
   FLOW LENGTH(FEET) =    23.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.55 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.93 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    5.03 
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      7.00 =     135.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE      7.00 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.) =    5.03 
   RAINFALL INTENSITY(INCH/HR) =   6.17 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.35 
   TOTAL STREAM AREA(ACRES) =       0.35 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.93 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        5.30    8.57    4.544  0.30( 0.06) 0.20       1.2       1.00 
       2        1.93    5.03    6.167  0.30( 0.06) 0.20       0.3       5.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.16    5.03    6.167  0.30( 0.06) 0.20       1.1       5.00 
       2        6.72    8.57    4.544  0.30( 0.06) 0.20       1.6       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       6.72    Tc(MIN.) =     8.57 
   EFFECTIVE AREA(ACRES) =       1.60   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        1.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      7.00 =     632.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      7.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   191.92  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =   272.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES 
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   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.73 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.72 
   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =    8.90 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    8.90 
   RAINFALL INTENSITY(INCH/HR) =   4.45 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       1.60 
   TOTAL STREAM AREA(ACRES) =       1.60 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.72 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      8.00 TO NODE      9.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   252.00 
   ELEVATION DATA: UPSTREAM(FEET) =    181.00  DOWNSTREAM(FEET) =    174.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.207 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.466 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 B        0.65      0.30     0.200    56    6.21 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      3.16 
   TOTAL AREA(ACRES) =      0.65   PEAK FLOW RATE(CFS) =      3.16 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      9.00 TO NODE     11.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   171.40  DOWNSTREAM(FEET) =   169.01 
   FLOW LENGTH(FEET) =    24.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.06 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.16 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    6.24 
   LONGEST FLOWPATH FROM NODE      8.00 TO NODE     11.00 =     276.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =    6.24 
   RAINFALL INTENSITY(INCH/HR) =   5.45 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
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   AREA-AVERAGED Ap =  0.20 
   EFFECTIVE STREAM AREA(ACRES) =       0.65 
   TOTAL STREAM AREA(ACRES) =       0.65 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.16 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.16    5.36    5.943  0.30( 0.06) 0.20       1.1       5.00 
       1        6.72    8.90    4.447  0.30( 0.06) 0.20       1.6       1.00 
       2        3.16    6.24    5.449  0.30( 0.06) 0.20       0.6       8.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.13    5.36    5.943  0.30( 0.06) 0.20       1.6       5.00 
       2        9.46    6.24    5.449  0.30( 0.06) 0.20       1.9       8.00 
       3        9.29    8.90    4.447  0.30( 0.06) 0.20       2.2       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       9.46    Tc(MIN.) =     6.24 
   EFFECTIVE AREA(ACRES) =       1.86   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.20 
   TOTAL AREA(ACRES) =        2.2 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =     904.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     11.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.01  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.65 
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.46 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    6.38 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   102.00 
   ELEVATION DATA: UPSTREAM(FEET) =    176.30  DOWNSTREAM(FEET) =    173.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.37      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      2.05 
   TOTAL AREA(ACRES) =      0.37   PEAK FLOW RATE(CFS) =      2.05 
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 **************************************************************************** 
   FLOW PROCESS FROM NODE     13.00 TO NODE     16.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   169.70  DOWNSTREAM(FEET) =   168.71 
   FLOW LENGTH(FEET) =   150.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.91 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.05 
   PIPE TRAVEL TIME(MIN.) =   0.64    Tc(MIN.) =    5.64 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.05    5.64    5.775  0.30( 0.03) 0.10       0.4      12.00 
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =     252.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.13    5.50    5.856  0.30( 0.06) 0.20       1.6       5.00 
       2        9.46    6.38    5.381  0.30( 0.06) 0.20       1.9       8.00 
       3        9.29    9.04    4.407  0.30( 0.06) 0.20       2.2       1.00 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.16    5.50    5.856  0.30( 0.05) 0.18       2.0       5.00 
       2       11.23    5.64    5.775  0.30( 0.05) 0.18       2.0      12.00 
       3       11.37    6.38    5.381  0.30( 0.06) 0.18       2.2       8.00 
       4       10.85    9.04    4.407  0.30( 0.06) 0.19       2.6       1.00 
     TOTAL AREA(ACRES) =         2.6 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       11.37  Tc(MIN.) =    6.379 
   EFFECTIVE AREA(ACRES) =      2.23  AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.6 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =     951.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     16.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   168.71  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    14.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  33.64 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      11.37 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.39 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 IS CODE =   1 
 ---------------------------------------------------------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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 ============================================================================ 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE: 
   TIME OF CONCENTRATION(MIN.) =    6.39 
   RAINFALL INTENSITY(INCH/HR) =   5.38 
   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.23 
   TOTAL STREAM AREA(ACRES) =       2.62 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      11.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   117.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.00  DOWNSTREAM(FEET) =    159.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 B        0.15      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.83 
   TOTAL AREA(ACRES) =      0.15   PEAK FLOW RATE(CFS) =      0.83 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     15.00 TO NODE     17.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   170.04  DOWNSTREAM(FEET) =   159.72 
   FLOW LENGTH(FEET) =    10.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.66 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.83 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    5.01 
   LONGEST FLOWPATH FROM NODE     14.00 TO NODE     17.00 =     127.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     17.00 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.) =    5.01 
   RAINFALL INTENSITY(INCH/HR) =   6.18 
   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.10 
   EFFECTIVE STREAM AREA(ACRES) =       0.15 
   TOTAL STREAM AREA(ACRES) =       0.15 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.83 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.16    5.51    5.851  0.30( 0.05) 0.18       2.0       5.00 
       1       11.23    5.65    5.771  0.30( 0.05) 0.18       2.0      12.00 
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       1       11.37    6.39    5.378  0.30( 0.06) 0.18       2.2       8.00 
       1       10.85    9.04    4.406  0.30( 0.06) 0.19       2.6       1.00 
       2        0.83    5.01    6.181  0.30( 0.03) 0.10       0.2      14.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.55    5.01    6.181  0.30( 0.05) 0.18       2.0      14.00 
       2       11.95    5.51    5.851  0.30( 0.05) 0.18       2.2       5.00 
       3       12.01    5.65    5.771  0.30( 0.05) 0.18       2.2      12.00 
       4       12.10    6.39    5.378  0.30( 0.05) 0.18       2.4       8.00 
       5       11.44    9.04    4.406  0.30( 0.05) 0.18       2.8       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      12.10    Tc(MIN.) =     6.39 
   EFFECTIVE AREA(ACRES) =       2.38   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.18 
   TOTAL AREA(ACRES) =        2.8 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     17.00 =     965.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     17.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   159.72  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    20.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.55 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      12.10 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.40 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    6.40 
   RAINFALL INTENSITY(INCH/HR) =   5.37 
   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.18 
   EFFECTIVE STREAM AREA(ACRES) =       2.38 
   TOTAL STREAM AREA(ACRES) =       2.77 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      12.10 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     18.00 TO NODE     19.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   231.00 
   ELEVATION DATA: UPSTREAM(FEET) =    178.70  DOWNSTREAM(FEET) =    167.05 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.742 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.816 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    7.74 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA RUNOFF(CFS) =      0.57 
   TOTAL AREA(ACRES) =      0.14   PEAK FLOW RATE(CFS) =      0.57 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     19.00 TO NODE     20.00 IS CODE =  31 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   163.55  DOWNSTREAM(FEET) =   157.00 
   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013 
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   1.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.57 
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    7.84 
   LONGEST FLOWPATH FROM NODE     18.00 TO NODE     20.00 =     281.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     20.00 TO NODE     20.00 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.) =    7.84 
   RAINFALL INTENSITY(INCH/HR) =   4.78 
   AREA-AVERAGED Fm(INCH/HR) =  0.25 
   AREA-AVERAGED Fp(INCH/HR) =  0.30 
   AREA-AVERAGED Ap =  0.85 
   EFFECTIVE STREAM AREA(ACRES) =       0.14 
   TOTAL STREAM AREA(ACRES) =       0.14 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       0.57 
 
   ** CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.55    5.03    6.168  0.30( 0.05) 0.18       2.0      14.00 
       1       11.95    5.53    5.841  0.30( 0.05) 0.18       2.2       5.00 
       1       12.01    5.66    5.761  0.30( 0.05) 0.18       2.2      12.00 
       1       12.10    6.40    5.369  0.30( 0.05) 0.18       2.4       8.00 
       1       11.44    9.06    4.400  0.30( 0.05) 0.18       2.8       1.00 
       2        0.57    7.84    4.780  0.30( 0.25) 0.85       0.1      18.00 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       12.03    5.03    6.168  0.30( 0.06) 0.21       2.1      14.00 
       2       12.45    5.53    5.841  0.30( 0.06) 0.21       2.3       5.00 
       3       12.51    5.66    5.761  0.30( 0.06) 0.21       2.3      12.00 
       4       12.63    6.40    5.369  0.30( 0.06) 0.21       2.5       8.00 
       5       12.32    7.84    4.780  0.30( 0.06) 0.21       2.7      18.00 
       6       11.97    9.06    4.400  0.30( 0.06) 0.21       2.9       1.00 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =      12.63    Tc(MIN.) =     6.40 
   EFFECTIVE AREA(ACRES) =       2.50   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap =  0.21 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     20.00 =     985.00 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.9  TC(MIN.) =      6.40 
   EFFECTIVE AREA(ACRES) =      2.50  AREA-AVERAGED Fm(INCH/HR)=  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.209 
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   PEAK FLOW RATE(CFS)   =      12.63 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       12.03    5.03    6.168  0.30( 0.06) 0.21       2.1      14.00 
       2       12.45    5.53    5.841  0.30( 0.06) 0.21       2.3       5.00 
       3       12.51    5.66    5.761  0.30( 0.06) 0.21       2.3      12.00 
       4       12.63    6.40    5.369  0.30( 0.06) 0.21       2.5       8.00 
       5       12.32    7.84    4.780  0.30( 0.06) 0.21       2.7      18.00 
       6       11.97    9.06    4.400  0.30( 0.06) 0.21       2.9       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                        Off-Site Area O- 2 year storm                                        
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384O.DAT                                        
   TIME/DATE OF STUDY: 17:33 05/23/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     80.00 TO NODE     90.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   168.00 
   ELEVATION DATA: UPSTREAM(FEET) =    165.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *   2 YEAR RAINFALL INTENSITY(INCH/HR) =  2.264 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    6.59 
   COMMERCIAL                 B        0.03      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.718 
   SUBAREA RUNOFF(CFS) =      0.31 
   TOTAL AREA(ACRES) =      0.17   PEAK FLOW RATE(CFS) =      0.31 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.17  AREA-AVERAGED Fm(INCH/HR)=  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.718 
   PEAK FLOW RATE(CFS)   =       0.31 
 ============================================================================ 
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 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 

Tait & Associates 
Post-Development -Off-site area O 

 
 
                                                                              
                                                                              
                                                                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384O.DAT                                        
   TIME/DATE OF STUDY: 06:38 05/07/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     80.00 TO NODE     90.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   168.00 
   ELEVATION DATA: UPSTREAM(FEET) =    165.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    6.59 
   COMMERCIAL                 B        0.03      0.30     0.100    56    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.718 
   SUBAREA RUNOFF(CFS) =      0.71 
   TOTAL AREA(ACRES) =      0.17   PEAK FLOW RATE(CFS) =      0.71 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.17  AREA-AVERAGED Fm(INCH/HR)=  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.718 
   PEAK FLOW RATE(CFS)   =       0.71 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 

Tait & Associates 
Post- Developed off-site area O 

 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
 ---------------------------------------------------------------------------- 
   FILE NAME: SP8384O.DAT                                        
   TIME/DATE OF STUDY: 06:41 05/07/2019 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   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.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE     80.00 TO NODE     90.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   168.00 
   ELEVATION DATA: UPSTREAM(FEET) =    165.00  DOWNSTREAM(FEET) =    155.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                B        0.14      0.30     0.850    56    6.59 
   COMMERCIAL                 B        0.03      0.30     0.100    56    5.00 
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   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.30 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.718 
   SUBAREA RUNOFF(CFS) =      0.91 
   TOTAL AREA(ACRES) =      0.17   PEAK FLOW RATE(CFS) =      0.91 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      5.00 
   EFFECTIVE AREA(ACRES) =      0.17  AREA-AVERAGED Fm(INCH/HR)=  0.22 
   AREA-AVERAGED Fp(INCH/HR) =  0.30  AREA-AVERAGED Ap = 0.718 
   PEAK FLOW RATE(CFS)   =       0.91 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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Appendix	D	–	Hydraulic	Pipe	Calculations	

Normal Depth Calculations 
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD01

Circular
Diameter (ft) =  0.83

Invert Elev (ft) =  100.00
Slope (%) =  0.75
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  1.70

Highlighted
Depth (ft) =  0.62
Q (cfs) =  1.700
Area (sqft) =  0.43
Velocity (ft/s) =  3.92
Wetted Perim (ft) =  1.73
Crit Depth, Yc (ft) =  0.59
Top Width (ft) =  0.72
EGL (ft) =  0.86

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-85



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD02

Circular
Diameter (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  0.90
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.10

Highlighted
Depth (ft) =  0.15
Q (cfs) =  0.100
Area (sqft) =  0.05
Velocity (ft/s) =  2.02
Wetted Perim (ft) =  0.58
Crit Depth, Yc (ft) =  0.16
Top Width (ft) =  0.46
EGL (ft) =  0.21

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-86



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD03

Circular
Diameter (ft) =  0.83

Invert Elev (ft) =  100.00
Slope (%) =  2.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  1.80

Highlighted
Depth (ft) =  0.43
Q (cfs) =  1.800
Area (sqft) =  0.28
Velocity (ft/s) =  6.34
Wetted Perim (ft) =  1.34
Crit Depth, Yc (ft) =  0.61
Top Width (ft) =  0.83
EGL (ft) =  1.05

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-87



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD04

Circular
Diameter (ft) =  0.83

Invert Elev (ft) =  100.00
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  2.40

Highlighted
Depth (ft) =  0.56
Q (cfs) =  2.400
Area (sqft) =  0.39
Velocity (ft/s) =  6.17
Wetted Perim (ft) =  1.60
Crit Depth, Yc (ft) =  0.69
Top Width (ft) =  0.78
EGL (ft) =  1.15

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-88



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD05

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  100.00
Slope (%) =  2.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.00

Highlighted
Depth (ft) =  0.63
Q (cfs) =  4.000
Area (sqft) =  0.52
Velocity (ft/s) =  7.67
Wetted Perim (ft) =  1.83
Crit Depth, Yc (ft) =  0.85
Top Width (ft) =  0.97
EGL (ft) =  1.54

0 1 2 3

Elev (ft) Depth (ft)
Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)E-89



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD06

Circular
Diameter (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  23.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.90

Highlighted
Depth (ft) =  0.20
Q (cfs) =  0.900
Area (sqft) =  0.07
Velocity (ft/s) =  12.26
Wetted Perim (ft) =  0.68
Crit Depth, Yc (ft) =  0.47
Top Width (ft) =  0.49
EGL (ft) =  2.54

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-90



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD07

Circular
Diameter (ft) =  1.25

Invert Elev (ft) =  100.00
Slope (%) =  2.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.90

Highlighted
Depth (ft) =  0.61
Q (cfs) =  4.900
Area (sqft) =  0.60
Velocity (ft/s) =  8.20
Wetted Perim (ft) =  1.94
Crit Depth, Yc (ft) =  0.90
Top Width (ft) =  1.25
EGL (ft) =  1.66

0 1 2 3

Elev (ft)
Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)E-91



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD08

Circular
Diameter (ft) =  0.83

Invert Elev (ft) =  100.00
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  2.30

Highlighted
Depth (ft) =  0.54
Q (cfs) =  2.300
Area (sqft) =  0.37
Velocity (ft/s) =  6.15
Wetted Perim (ft) =  1.56
Crit Depth, Yc (ft) =  0.68
Top Width (ft) =  0.79
EGL (ft) =  1.13

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-92



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD09

Circular
Diameter (ft) =  1.25

Invert Elev (ft) =  100.00
Slope (%) =  2.80
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  7.60

Highlighted
Depth (ft) =  0.78
Q (cfs) =  7.600
Area (sqft) =  0.81
Velocity (ft/s) =  9.41
Wetted Perim (ft) =  2.28
Crit Depth, Yc (ft) =  1.10
Top Width (ft) =  1.21
EGL (ft) =  2.16

0 1 2 3

Elev (ft)
Section

99.50

100.00

100.50

101.00

101.50

102.00

Reach (ft)E-93



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD10

Circular
Diameter (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  3.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.90

Highlighted
Depth (ft) =  0.36
Q (cfs) =  0.900
Area (sqft) =  0.15
Velocity (ft/s) =  5.93
Wetted Perim (ft) =  1.02
Crit Depth, Yc (ft) =  0.47
Top Width (ft) =  0.45
EGL (ft) =  0.91

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-94



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Dec 17 2018

SD11

Circular
Diameter (ft) =  0.50

Invert Elev (ft) =  100.00
Slope (%) =  5.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.90

Highlighted
Depth (ft) =  0.32
Q (cfs) =  0.900
Area (sqft) =  0.13
Velocity (ft/s) =  6.78
Wetted Perim (ft) =  0.93
Crit Depth, Yc (ft) =  0.47
Top Width (ft) =  0.48
EGL (ft) =  1.03

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)E-95



Vivante-Senior Assisted Living 

Newport Beach, California 

Hydrology Study 

by TAIT & Associates 

 

TAIT JOB # SP8073 Appendix E 

 

 

 

	

Appendix	E	–	Detention	Design	Calculations	

	

E-96



Basin - Area A (on-site flows)

AMC II Rainfall Depth (in)

25 Year Storm - Proposed Condition 5 min 0.40

P25 4.49 in. 30 min 0.87

CN S Ia Y Ybar Total A Fm Tc Calibration Co. 1 hr 1.15

90 1.11 0.22 0.75 0.25 2.91 0.057 6.42 0.82 3 hr 1.94

6 hr 2.71

24 hr 4.49

Circlular Orifice Diameter (in) = 8

Orifice center elev = 0.00

Footprint (sf) *= 30 x 17.5

Void Space = 1.00

Dead Space Storage Vol (af) = 0.0000 ac-ft

Infiltration Rate 0.00 in/hr 0 cfs NOT USED IN CALS

Elevation Area (sf) Area (ac)

Inc. Vol 

(af)

Total. Vol 

(af)

discharge 

Q (cfs)

0.00 525 0.0121 0.0000 0.0000 0.00 Qo = Orifice Outflow (cfs)

1.00 525 0.0121 0.0121 0.0121 0.01 Ho = Water height above orifice center (ft)

2.00 525 0.0121 0.0121 0.0241 2.38 K = Orifice flow coef., 0.6

4.00 525 0.0121 0.0241 0.0482 3.36 A = Cross sectional area of orifice (ft^2)

6.00 525 0.0121 0.0241 0.0723 4.12 g = gravitational accel., 32.2 ft/sec^2

8.00 525 0.0121 0.0241 0.0964 4.75

10.00 525 0.0121 0.0241 0.1205 5.31

12.00 525 0.0121 0.0241 0.1446 5.82

*Stormtech units are 8x16 footprint but actual storage is 7’x15’

5 units with height of 12ft are used and total footprint of 525sf

�� = �� 2���
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 ____________________________________________________________________________ 
 **************************************************************************** 
                       SMALL AREA UNIT HYDROGRAPH MODEL 
 ============================================================================ 
          (C) Copyright 1989-2014 Advanced Engineering Software (aes) 
              Ver. 21.0  Release Date: 06/01/2014  License ID 1334 
 
                            Analysis prepared by: 
 
                             Tait & Associates                                                  
                                                                              
                                                                                                                       
 
 **************************************************************************** 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
   25 year storm detention design 
    
    
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.82 
     TOTAL CATCHMENT AREA(ACRES) =    2.91 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.057 
     LOW LOSS FRACTION = 0.250 
     TIME OF CONCENTRATION(MIN.) =  6.42 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) =  25 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.40 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.87 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.15 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.94 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  2.71 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  4.49 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.73 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.36 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.06      0.0003      0.12  Q         .         .         .         . 
   0.16      0.0014      0.12  Q         .         .         .         . 
   0.27      0.0025      0.12  Q         .         .         .         . 
   0.38      0.0035      0.12  Q         .         .         .         . 
   0.48      0.0046      0.12  Q         .         .         .         . 
   0.59      0.0057      0.12  Q         .         .         .         . 
   0.70      0.0068      0.13  Q         .         .         .         . 
   0.81      0.0079      0.13  Q         .         .         .         . 
   0.91      0.0091      0.13  Q         .         .         .         . 
   1.02      0.0102      0.13  Q         .         .         .         . 
   1.13      0.0113      0.13  Q         .         .         .         . 
   1.23      0.0124      0.13  Q         .         .         .         . 
   1.34      0.0136      0.13  Q         .         .         .         . 
   1.45      0.0147      0.13  Q         .         .         .         . 
   1.55      0.0158      0.13  Q         .         .         .         . 
   1.66      0.0170      0.13  Q         .         .         .         . 
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   1.77      0.0181      0.13  Q         .         .         .         . 
   1.88      0.0193      0.13  Q         .         .         .         . 
   1.98      0.0205      0.13  Q         .         .         .         . 
   2.09      0.0216      0.13  Q         .         .         .         . 
   2.20      0.0228      0.13  Q         .         .         .         . 
   2.30      0.0240      0.13  Q         .         .         .         . 
   2.41      0.0252      0.13  Q         .         .         .         . 
   2.52      0.0264      0.14  Q         .         .         .         . 
   2.62      0.0276      0.14  Q         .         .         .         . 
   2.73      0.0288      0.14  Q         .         .         .         . 
   2.84      0.0300      0.14  Q         .         .         .         . 
   2.95      0.0312      0.14  Q         .         .         .         . 
   3.05      0.0324      0.14  Q         .         .         .         . 
   3.16      0.0337      0.14  Q         .         .         .         . 
   3.27      0.0349      0.14  Q         .         .         .         . 
   3.37      0.0362      0.14  Q         .         .         .         . 
   3.48      0.0374      0.14  Q         .         .         .         . 
   3.59      0.0387      0.14  Q         .         .         .         . 
   3.69      0.0399      0.14  Q         .         .         .         . 
   3.80      0.0412      0.14  Q         .         .         .         . 
   3.91      0.0425      0.15  Q         .         .         .         . 
   4.02      0.0438      0.15  Q         .         .         .         . 
   4.12      0.0451      0.15  Q         .         .         .         . 
   4.23      0.0464      0.15  Q         .         .         .         . 
   4.34      0.0477      0.15  Q         .         .         .         . 
   4.44      0.0490      0.15  Q         .         .         .         . 
   4.55      0.0503      0.15  Q         .         .         .         . 
   4.66      0.0516      0.15  Q         .         .         .         . 
   4.76      0.0530      0.15  Q         .         .         .         . 
   4.87      0.0543      0.15  Q         .         .         .         . 
   4.98      0.0557      0.15  Q         .         .         .         . 
   5.09      0.0570      0.15  Q         .         .         .         . 
   5.19      0.0584      0.16  Q         .         .         .         . 
   5.30      0.0598      0.16  Q         .         .         .         . 
   5.41      0.0612      0.16  Q         .         .         .         . 
   5.51      0.0626      0.16  Q         .         .         .         . 
   5.62      0.0640      0.16  Q         .         .         .         . 
   5.73      0.0654      0.16  Q         .         .         .         . 
   5.84      0.0668      0.16  Q         .         .         .         . 
   5.94      0.0683      0.16  Q         .         .         .         . 
   6.05      0.0697      0.16  Q         .         .         .         . 
   6.16      0.0712      0.16  Q         .         .         .         . 
   6.26      0.0726      0.17  Q         .         .         .         . 
   6.37      0.0741      0.17  Q         .         .         .         . 
   6.48      0.0756      0.17  Q         .         .         .         . 
   6.58      0.0771      0.17  Q         .         .         .         . 
   6.69      0.0786      0.17  Q         .         .         .         . 
   6.80      0.0801      0.17  Q         .         .         .         . 
   6.90      0.0817      0.17  Q         .         .         .         . 
   7.01      0.0832      0.17  Q         .         .         .         . 
   7.12      0.0847      0.18  Q         .         .         .         . 
   7.23      0.0863      0.18  Q         .         .         .         . 
   7.33      0.0879      0.18  Q         .         .         .         . 
   7.44      0.0895      0.18  Q         .         .         .         . 
   7.55      0.0911      0.18  Q         .         .         .         . 
   7.65      0.0927      0.18  Q         .         .         .         . 
   7.76      0.0943      0.18  Q         .         .         .         . 
   7.87      0.0960      0.19  Q         .         .         .         . 
   7.97      0.0976      0.19  Q         .         .         .         . 
   8.08      0.0993      0.19  Q         .         .         .         . 
   8.19      0.1010      0.19  Q         .         .         .         . 
   8.30      0.1027      0.19  Q         .         .         .         . 
   8.40      0.1044      0.19  Q         .         .         .         . 
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   8.51      0.1061      0.20  Q         .         .         .         . 
   8.62      0.1078      0.20  Q         .         .         .         . 
   8.72      0.1096      0.20  Q         .         .         .         . 
   8.83      0.1114      0.20  Q         .         .         .         . 
   8.94      0.1132      0.20  Q         .         .         .         . 
   9.05      0.1150      0.21  Q         .         .         .         . 
   9.15      0.1168      0.21  Q         .         .         .         . 
   9.26      0.1186      0.21  Q         .         .         .         . 
   9.37      0.1205      0.21  Q         .         .         .         . 
   9.47      0.1224      0.21  Q         .         .         .         . 
   9.58      0.1243      0.22  Q         .         .         .         . 
   9.69      0.1262      0.22  Q         .         .         .         . 
   9.79      0.1281      0.22  Q         .         .         .         . 
   9.90      0.1301      0.22  Q         .         .         .         . 
  10.01      0.1321      0.23  Q         .         .         .         . 
  10.12      0.1341      0.23  Q         .         .         .         . 
  10.22      0.1361      0.23  Q         .         .         .         . 
  10.33      0.1382      0.23  Q         .         .         .         . 
  10.44      0.1402      0.24  Q         .         .         .         . 
  10.54      0.1424      0.24  Q         .         .         .         . 
  10.65      0.1445      0.24  Q         .         .         .         . 
  10.76      0.1466      0.25  Q         .         .         .         . 
  10.86      0.1488      0.25  Q         .         .         .         . 
  10.97      0.1510      0.25  .Q        .         .         .         . 
  11.08      0.1533      0.25  .Q        .         .         .         . 
  11.18      0.1555      0.26  .Q        .         .         .         . 
  11.29      0.1578      0.26  .Q        .         .         .         . 
  11.40      0.1602      0.27  .Q        .         .         .         . 
  11.51      0.1626      0.27  .Q        .         .         .         . 
  11.61      0.1650      0.27  .Q        .         .         .         . 
  11.72      0.1674      0.28  .Q        .         .         .         . 
  11.83      0.1699      0.28  .Q        .         .         .         . 
  11.93      0.1724      0.29  .Q        .         .         .         . 
  12.04      0.1750      0.30  .Q        .         .         .         . 
  12.15      0.1781      0.39  .Q        .         .         .         . 
  12.26      0.1816      0.40  .Q        .         .         .         . 
  12.36      0.1851      0.40  .Q        .         .         .         . 
  12.47      0.1887      0.41  .Q        .         .         .         . 
  12.58      0.1924      0.42  .Q        .         .         .         . 
  12.68      0.1961      0.43  .Q        .         .         .         . 
  12.79      0.2000      0.44  .Q        .         .         .         . 
  12.90      0.2039      0.45  .Q        .         .         .         . 
  13.00      0.2079      0.46  .Q        .         .         .         . 
  13.11      0.2120      0.47  .Q        .         .         .         . 
  13.22      0.2162      0.48  .Q        .         .         .         . 
  13.32      0.2205      0.50  .Q        .         .         .         . 
  13.43      0.2249      0.50  . Q       .         .         .         . 
  13.54      0.2295      0.52  . Q       .         .         .         . 
  13.65      0.2341      0.53  . Q       .         .         .         . 
  13.75      0.2389      0.55  . Q       .         .         .         . 
  13.86      0.2439      0.56  . Q       .         .         .         . 
  13.97      0.2490      0.59  . Q       .         .         .         . 
  14.07      0.2542      0.60  . Q       .         .         .         . 
  14.18      0.2596      0.62  . Q       .         .         .         . 
  14.29      0.2652      0.64  . Q       .         .         .         . 
  14.40      0.2710      0.67  . Q       .         .         .         . 
  14.50      0.2770      0.69  . Q       .         .         .         . 
  14.61      0.2832      0.73  . Q       .         .         .         . 
  14.72      0.2898      0.75  .  Q      .         .         .         . 
  14.82      0.2967      0.80  .  Q      .         .         .         . 
  14.93      0.3039      0.83  .  Q      .         .         .         . 
  15.04      0.3116      0.90  .  Q      .         .         .         . 
  15.14      0.3198      0.94  .  Q      .         .         .         . 
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  15.25      0.3285      1.04  .   Q     .         .         .         . 
  15.36      0.3379      1.09  .   Q     .         .         .         . 
  15.47      0.3473      1.03  .   Q     .         .         .         . 
  15.57      0.3569      1.12  .   Q     .         .         .         . 
  15.68      0.3679      1.38  .    Q    .         .         .         . 
  15.79      0.3814      1.66  .     Q   .         .         .         . 
  15.89      0.3996      2.45  .        Q.         .         .         . 
  16.00      0.4252      3.35  .         .  Q      .         .         . 
  16.11      0.4834      9.81  .         .         .         .        Q. 
  16.21      0.5355      1.99  .      Q  .         .         .         . 
  16.32      0.5498      1.24  .   Q     .         .         .         . 
  16.43      0.5601      1.09  .   Q     .         .         .         . 
  16.53      0.5693      0.99  .  Q      .         .         .         . 
  16.64      0.5775      0.87  .  Q      .         .         .         . 
  16.75      0.5847      0.78  .  Q      .         .         .         . 
  16.86      0.5913      0.71  . Q       .         .         .         . 
  16.96      0.5973      0.65  . Q       .         .         .         . 
  17.07      0.6029      0.61  . Q       .         .         .         . 
  17.18      0.6081      0.58  . Q       .         .         .         . 
  17.28      0.6131      0.54  . Q       .         .         .         . 
  17.39      0.6177      0.51  . Q       .         .         .         . 
  17.50      0.6222      0.49  .Q        .         .         .         . 
  17.61      0.6264      0.46  .Q        .         .         .         . 
  17.71      0.6304      0.44  .Q        .         .         .         . 
  17.82      0.6342      0.42  .Q        .         .         .         . 
  17.93      0.6379      0.41  .Q        .         .         .         . 
  18.03      0.6414      0.40  .Q        .         .         .         . 
  18.14      0.6445      0.29  .Q        .         .         .         . 
  18.25      0.6470      0.28  .Q        .         .         .         . 
  18.35      0.6494      0.27  .Q        .         .         .         . 
  18.46      0.6518      0.26  .Q        .         .         .         . 
  18.57      0.6541      0.26  .Q        .         .         .         . 
  18.67      0.6563      0.25  .Q        .         .         .         . 
  18.78      0.6585      0.24  Q         .         .         .         . 
  18.89      0.6607      0.24  Q         .         .         .         . 
  19.00      0.6627      0.23  Q         .         .         .         . 
  19.10      0.6648      0.23  Q         .         .         .         . 
  19.21      0.6667      0.22  Q         .         .         .         . 
  19.32      0.6687      0.22  Q         .         .         .         . 
  19.42      0.6706      0.21  Q         .         .         .         . 
  19.53      0.6724      0.21  Q         .         .         .         . 
  19.64      0.6743      0.20  Q         .         .         .         . 
  19.74      0.6761      0.20  Q         .         .         .         . 
  19.85      0.6778      0.20  Q         .         .         .         . 
  19.96      0.6795      0.19  Q         .         .         .         . 
  20.07      0.6812      0.19  Q         .         .         .         . 
  20.17      0.6829      0.19  Q         .         .         .         . 
  20.28      0.6846      0.18  Q         .         .         .         . 
  20.39      0.6862      0.18  Q         .         .         .         . 
  20.49      0.6878      0.18  Q         .         .         .         . 
  20.60      0.6893      0.18  Q         .         .         .         . 
  20.71      0.6909      0.17  Q         .         .         .         . 
  20.82      0.6924      0.17  Q         .         .         .         . 
  20.92      0.6939      0.17  Q         .         .         .         . 
  21.03      0.6953      0.17  Q         .         .         .         . 
  21.14      0.6968      0.16  Q         .         .         .         . 
  21.24      0.6982      0.16  Q         .         .         .         . 
  21.35      0.6997      0.16  Q         .         .         .         . 
  21.46      0.7011      0.16  Q         .         .         .         . 
  21.56      0.7024      0.16  Q         .         .         .         . 
  21.67      0.7038      0.15  Q         .         .         .         . 
  21.78      0.7051      0.15  Q         .         .         .         . 
  21.89      0.7065      0.15  Q         .         .         .         . 

Q25 ( unmitigated)
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  21.99      0.7078      0.15  Q         .         .         .         . 
  22.10      0.7091      0.15  Q         .         .         .         . 
  22.21      0.7104      0.14  Q         .         .         .         . 
  22.31      0.7117      0.14  Q         .         .         .         . 
  22.42      0.7129      0.14  Q         .         .         .         . 
  22.53      0.7142      0.14  Q         .         .         .         . 
  22.63      0.7154      0.14  Q         .         .         .         . 
  22.74      0.7166      0.14  Q         .         .         .         . 
  22.85      0.7178      0.14  Q         .         .         .         . 
  22.95      0.7190      0.13  Q         .         .         .         . 
  23.06      0.7202      0.13  Q         .         .         .         . 
  23.17      0.7214      0.13  Q         .         .         .         . 
  23.28      0.7225      0.13  Q         .         .         .         . 
  23.38      0.7237      0.13  Q         .         .         .         . 
  23.49      0.7248      0.13  Q         .         .         .         . 
  23.60      0.7259      0.13  Q         .         .         .         . 
  23.70      0.7271      0.13  Q         .         .         .         . 
  23.81      0.7282      0.12  Q         .         .         .         . 
  23.92      0.7293      0.12  Q         .         .         .         . 
  24.02      0.7303      0.12  Q         .         .         .         . 
  24.13      0.7309      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
-------------------------------------------------------------------------------- 
    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
    (Note: 100% of Peak Flow Rate estimate assumed to have 
    an instantaneous time duration) 
 
    Percentile of Estimated                 Duration 
        Peak Flow Rate                      (minutes) 
    =======================                 ========= 
               0%                            1444.5 
              10%                              83.5 
              20%                              25.7 
              30%                              12.8 
              40%                               6.4 
              50%                               6.4 
              60%                               6.4 
              70%                               6.4 
              80%                               6.4 
              90%                               6.4 
 
  Problem Descriptions: 
    
    
    
 
 
 
============================================================================ 
     FLOW-THROUGH DETENTION BASIN MODEL 
 
     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =    6.420 
     DEAD STORAGE(AF) =       0.00 
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00 
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00 
 
 
                    INFLOW 
                      | 
                      | 
                      | 
                      V               __effective depth 
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                -------------         |   (and volume) 
                |           |    |    | 
                | detention |    |....V............. 
                |   basin   |<-->|          outflow 
                |           |    |........._________ 
                -------------    |         |   \  
                      |          | storage |     basin outlet 
                      V          ----------- 
                   OUTFLOW 
 
 
     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =   8 
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  * 
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   * 
     *      0.000      0.000      0.000**      1.000      0.012      0.010* 
     *      2.000      0.024      2.380**      4.000      0.048      3.360* 
     *      6.000      0.072      4.120**      8.000      0.096      4.750* 
     *     10.000      0.120      5.310**     12.000      0.145      5.820* 
---------------------------------------------------------------------------- 
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2} 
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET) 
           1     0.00       0.00000      0.00000 
           2     1.00       0.01206      0.01214 
           3     2.00       0.01358      0.03462 
           4     4.00       0.03334      0.06306 
           5     6.00       0.05408      0.09052 
           6     8.00       0.07540      0.11740 
           7    10.00       0.09702      0.14398 
           8    12.00       0.11887      0.17033 
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 
---------------------------------------------------------------------------- 
     DETENTION BASIN ROUTING RESULTS: 
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 
 
        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE 
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF) 
---------------------------------------------------------------------------- 
       0.057        0.000     0.12      0.09     0.00      0.001 
       0.164        0.000     0.12      0.18     0.00      0.002 
       0.271        0.000     0.12      0.27     0.00      0.003 
       0.378        0.000     0.12      0.35     0.00      0.004 
       0.485        0.000     0.12      0.44     0.00      0.005 
       0.592        0.000     0.12      0.53     0.00      0.006 
       0.699        0.000     0.13      0.62     0.01      0.007 
       0.806        0.000     0.13      0.70     0.01      0.008 
       0.913        0.000     0.13      0.79     0.01      0.010 
       1.020        0.000     0.13      0.88     0.01      0.011 
       1.127        0.000     0.13      0.96     0.01      0.012 
       1.234        0.000     0.13      1.03     0.04      0.012 
       1.341        0.000     0.13      1.05     0.10      0.013 
       1.448        0.000     0.13      1.05     0.13      0.013 
       1.555        0.000     0.13      1.05     0.13      0.013 
       1.662        0.000     0.13      1.05     0.13      0.013 
       1.769        0.000     0.13      1.05     0.13      0.013 
       1.876        0.000     0.13      1.05     0.13      0.013 
       1.983        0.000     0.13      1.05     0.13      0.013 
       2.090        0.000     0.13      1.05     0.13      0.013 
       2.197        0.000     0.13      1.05     0.13      0.013 
       2.304        0.000     0.13      1.05     0.13      0.013 
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       2.411        0.000     0.13      1.05     0.13      0.013 
       2.518        0.000     0.14      1.05     0.14      0.013 
       2.625        0.000     0.14      1.05     0.14      0.013 
       2.732        0.000     0.14      1.05     0.14      0.013 
       2.839        0.000     0.14      1.05     0.14      0.013 
       2.946        0.000     0.14      1.05     0.14      0.013 
       3.053        0.000     0.14      1.05     0.14      0.013 
       3.160        0.000     0.14      1.05     0.14      0.013 
       3.267        0.000     0.14      1.06     0.14      0.013 
       3.374        0.000     0.14      1.06     0.14      0.013 
       3.481        0.000     0.14      1.06     0.14      0.013 
       3.588        0.000     0.14      1.06     0.14      0.013 
       3.695        0.000     0.14      1.06     0.14      0.013 
       3.802        0.000     0.14      1.06     0.14      0.013 
       3.909        0.000     0.15      1.06     0.14      0.013 
       4.016        0.000     0.15      1.06     0.15      0.013 
       4.123        0.000     0.15      1.06     0.15      0.013 
       4.230        0.000     0.15      1.06     0.15      0.013 
       4.337        0.000     0.15      1.06     0.15      0.013 
       4.444        0.000     0.15      1.06     0.15      0.013 
       4.551        0.000     0.15      1.06     0.15      0.013 
       4.658        0.000     0.15      1.06     0.15      0.013 
       4.765        0.000     0.15      1.06     0.15      0.013 
       4.872        0.000     0.15      1.06     0.15      0.013 
       4.979        0.000     0.15      1.06     0.15      0.013 
       5.086        0.000     0.15      1.06     0.15      0.013 
       5.193        0.000     0.16      1.06     0.16      0.013 
       5.300        0.000     0.16      1.06     0.16      0.013 
       5.407        0.000     0.16      1.06     0.16      0.013 
       5.514        0.000     0.16      1.06     0.16      0.013 
       5.621        0.000     0.16      1.06     0.16      0.013 
       5.728        0.000     0.16      1.06     0.16      0.013 
       5.835        0.000     0.16      1.06     0.16      0.013 
       5.942        0.000     0.16      1.06     0.16      0.013 
       6.049        0.000     0.16      1.07     0.16      0.013 
       6.156        0.000     0.16      1.07     0.16      0.013 
       6.263        0.000     0.17      1.07     0.17      0.013 
       6.370        0.000     0.17      1.07     0.17      0.013 
       6.477        0.000     0.17      1.07     0.17      0.013 
       6.584        0.000     0.17      1.07     0.17      0.013 
       6.691        0.000     0.17      1.07     0.17      0.013 
       6.798        0.000     0.17      1.07     0.17      0.013 
       6.905        0.000     0.17      1.07     0.17      0.013 
       7.012        0.000     0.17      1.07     0.17      0.013 
       7.119        0.000     0.18      1.07     0.18      0.013 
       7.226        0.000     0.18      1.07     0.18      0.013 
       7.333        0.000     0.18      1.07     0.18      0.013 
       7.440        0.000     0.18      1.07     0.18      0.013 
       7.547        0.000     0.18      1.07     0.18      0.013 
       7.654        0.000     0.18      1.07     0.18      0.013 
       7.761        0.000     0.18      1.07     0.18      0.013 
       7.868        0.000     0.19      1.07     0.19      0.013 
       7.975        0.000     0.19      1.08     0.19      0.013 
       8.082        0.000     0.19      1.08     0.19      0.013 
       8.189        0.000     0.19      1.08     0.19      0.013 
       8.296        0.000     0.19      1.08     0.19      0.013 
       8.403        0.000     0.19      1.08     0.19      0.013 
       8.510        0.000     0.20      1.08     0.20      0.013 
       8.617        0.000     0.20      1.08     0.20      0.013 
       8.724        0.000     0.20      1.08     0.20      0.013 
       8.831        0.000     0.20      1.08     0.20      0.013 
       8.938        0.000     0.20      1.08     0.20      0.013 
       9.045        0.000     0.21      1.08     0.20      0.013 
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       9.152        0.000     0.21      1.08     0.21      0.013 
       9.259        0.000     0.21      1.08     0.21      0.013 
       9.366        0.000     0.21      1.08     0.21      0.013 
       9.473        0.000     0.21      1.09     0.21      0.013 
       9.580        0.000     0.22      1.09     0.21      0.013 
       9.687        0.000     0.22      1.09     0.22      0.013 
       9.794        0.000     0.22      1.09     0.22      0.013 
       9.901        0.000     0.22      1.09     0.22      0.013 
      10.008        0.000     0.23      1.09     0.22      0.013 
      10.115        0.000     0.23      1.09     0.23      0.013 
      10.222        0.000     0.23      1.09     0.23      0.013 
      10.329        0.000     0.23      1.09     0.23      0.013 
      10.436        0.000     0.24      1.10     0.23      0.013 
      10.543        0.000     0.24      1.10     0.24      0.013 
      10.650        0.000     0.24      1.10     0.24      0.013 
      10.757        0.000     0.25      1.10     0.24      0.013 
      10.864        0.000     0.25      1.10     0.25      0.013 
      10.971        0.000     0.25      1.10     0.25      0.013 
      11.078        0.000     0.25      1.10     0.25      0.013 
      11.185        0.000     0.26      1.11     0.26      0.013 
      11.292        0.000     0.26      1.11     0.26      0.013 
      11.399        0.000     0.27      1.11     0.26      0.013 
      11.506        0.000     0.27      1.11     0.27      0.013 
      11.613        0.000     0.27      1.11     0.27      0.013 
      11.720        0.000     0.28      1.11     0.28      0.013 
      11.827        0.000     0.28      1.12     0.28      0.013 
      11.934        0.000     0.29      1.12     0.28      0.013 
      12.041        0.000     0.30      1.12     0.29      0.014 
      12.148        0.000     0.39      1.16     0.34      0.014 
      12.255        0.000     0.40      1.16     0.39      0.014 
      12.362        0.000     0.40      1.17     0.40      0.014 
      12.469        0.000     0.41      1.17     0.41      0.014 
      12.576        0.000     0.42      1.17     0.42      0.014 
      12.683        0.000     0.43      1.18     0.42      0.014 
      12.790        0.000     0.44      1.18     0.43      0.014 
      12.897        0.000     0.45      1.19     0.44      0.014 
      13.004        0.000     0.46      1.19     0.45      0.014 
      13.111        0.000     0.47      1.19     0.46      0.014 
      13.218        0.000     0.48      1.20     0.47      0.014 
      13.325        0.000     0.50      1.20     0.49      0.015 
      13.432        0.000     0.50      1.21     0.50      0.015 
      13.539        0.000     0.52      1.22     0.51      0.015 
      13.646        0.000     0.53      1.22     0.53      0.015 
      13.753        0.000     0.55      1.23     0.54      0.015 
      13.860        0.000     0.56      1.23     0.56      0.015 
      13.967        0.000     0.59      1.24     0.58      0.015 
      14.074        0.000     0.60      1.25     0.59      0.015 
      14.181        0.000     0.62      1.26     0.61      0.015 
      14.288        0.000     0.64      1.26     0.63      0.015 
      14.395        0.000     0.67      1.28     0.65      0.015 
      14.502        0.000     0.69      1.29     0.68      0.016 
      14.609        0.000     0.73      1.30     0.71      0.016 
      14.716        0.000     0.75      1.31     0.74      0.016 
      14.823        0.000     0.80      1.33     0.78      0.016 
      14.930        0.000     0.83      1.35     0.82      0.016 
      15.037        0.000     0.90      1.37     0.86      0.017 
      15.144        0.000     0.94      1.39     0.92      0.017 
      15.251        0.000     1.04      1.43     0.98      0.017 
      15.358        0.000     1.09      1.46     1.06      0.018 
      15.465        0.000     1.03      1.43     1.06      0.017 
      15.572        0.000     1.12      1.47     1.08      0.018 
      15.679        0.000     1.38      1.57     1.24      0.019 
      15.786        0.000     1.66      1.69     1.50      0.020 

E-105



      15.893        0.000     2.45      2.01     2.01      0.024 
      16.000        0.000     3.35      2.61     2.53      0.031 
      16.107        0.000     9.81      7.17     3.58      0.086 
      16.214        0.000     1.99      5.54     4.22      0.067 
      16.321        0.000     1.24      3.80     3.60      0.046 
      16.428        0.000     1.09      2.45     2.93      0.030 
      16.535        0.000     0.99      1.65     2.08      0.020 
      16.642        0.000     0.87      1.38     1.23      0.017 
      16.749        0.000     0.78      1.33     0.85      0.016 
      16.856        0.000     0.71      1.30     0.75      0.016 
      16.963        0.000     0.65      1.27     0.68      0.015 
      17.070        0.000     0.61      1.25     0.63      0.015 
      17.177        0.000     0.58      1.24     0.59      0.015 
      17.284        0.000     0.54      1.23     0.56      0.015 
      17.391        0.000     0.51      1.21     0.53      0.015 
      17.498        0.000     0.49      1.20     0.50      0.015 
      17.605        0.000     0.46      1.19     0.48      0.014 
      17.712        0.000     0.44      1.18     0.46      0.014 
      17.819        0.000     0.42      1.18     0.44      0.014 
      17.926        0.000     0.41      1.17     0.42      0.014 
      18.033        0.000     0.40      1.16     0.40      0.014 
      18.140        0.000     0.29      1.12     0.35      0.014 
      18.247        0.000     0.28      1.11     0.29      0.013 
      18.354        0.000     0.27      1.11     0.28      0.013 
      18.461        0.000     0.26      1.11     0.27      0.013 
      18.568        0.000     0.26      1.10     0.26      0.013 
      18.675        0.000     0.25      1.10     0.25      0.013 
      18.782        0.000     0.24      1.10     0.25      0.013 
      18.889        0.000     0.24      1.10     0.24      0.013 
      18.996        0.000     0.23      1.09     0.24      0.013 
      19.103        0.000     0.23      1.09     0.23      0.013 
      19.210        0.000     0.22      1.09     0.22      0.013 
      19.317        0.000     0.22      1.09     0.22      0.013 
      19.424        0.000     0.21      1.09     0.22      0.013 
      19.531        0.000     0.21      1.08     0.21      0.013 
      19.638        0.000     0.20      1.08     0.21      0.013 
      19.745        0.000     0.20      1.08     0.20      0.013 
      19.852        0.000     0.20      1.08     0.20      0.013 
      19.959        0.000     0.19      1.08     0.20      0.013 
      20.066        0.000     0.19      1.08     0.19      0.013 
      20.173        0.000     0.19      1.07     0.19      0.013 
      20.280        0.000     0.18      1.07     0.19      0.013 
      20.387        0.000     0.18      1.07     0.18      0.013 
      20.494        0.000     0.18      1.07     0.18      0.013 
      20.601        0.000     0.18      1.07     0.18      0.013 
      20.708        0.000     0.17      1.07     0.17      0.013 
      20.815        0.000     0.17      1.07     0.17      0.013 
      20.922        0.000     0.17      1.07     0.17      0.013 
      21.029        0.000     0.17      1.07     0.17      0.013 
      21.136        0.000     0.16      1.06     0.16      0.013 
      21.243        0.000     0.16      1.06     0.16      0.013 
      21.350        0.000     0.16      1.06     0.16      0.013 
      21.457        0.000     0.16      1.06     0.16      0.013 
      21.564        0.000     0.16      1.06     0.16      0.013 
      21.671        0.000     0.15      1.06     0.15      0.013 
      21.778        0.000     0.15      1.06     0.15      0.013 
      21.885        0.000     0.15      1.06     0.15      0.013 
      21.992        0.000     0.15      1.06     0.15      0.013 
      22.099        0.000     0.15      1.06     0.15      0.013 
      22.206        0.000     0.14      1.06     0.15      0.013 
      22.313        0.000     0.14      1.06     0.14      0.013 
      22.420        0.000     0.14      1.06     0.14      0.013 
      22.527        0.000     0.14      1.05     0.14      0.013 
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      22.634        0.000     0.14      1.05     0.14      0.013 
      22.741        0.000     0.14      1.05     0.14      0.013 
      22.848        0.000     0.14      1.05     0.14      0.013 
      22.955        0.000     0.13      1.05     0.14      0.013 
      23.062        0.000     0.13      1.05     0.13      0.013 
      23.169        0.000     0.13      1.05     0.13      0.013 
      23.276        0.000     0.13      1.05     0.13      0.013 
      23.383        0.000     0.13      1.05     0.13      0.013 
      23.490        0.000     0.13      1.05     0.13      0.013 
      23.597        0.000     0.13      1.05     0.13      0.013 
      23.704        0.000     0.13      1.05     0.13      0.013 
      23.811        0.000     0.12      1.05     0.13      0.013 
      23.918        0.000     0.12      1.05     0.12      0.013 
      24.025        0.000     0.12      1.05     0.12      0.013 
      24.132        0.000     0.00      1.00     0.07      0.012 
      24.239        0.000     0.00      0.99     0.01      0.012 
      24.346        0.000     0.00      0.98     0.01      0.012 
      24.453        0.000     0.00      0.98     0.01      0.012 
      24.560        0.000     0.00      0.97     0.01      0.012 
      24.667        0.000     0.00      0.96     0.01      0.012 
      24.774        0.000     0.00      0.96     0.01      0.012 
      24.881        0.000     0.00      0.95     0.01      0.011 
      24.988        0.000     0.00      0.94     0.01      0.011 
      25.095        0.000     0.00      0.94     0.01      0.011 
      25.202        0.000     0.00      0.93     0.01      0.011 
      25.309        0.000     0.00      0.92     0.01      0.011 
      25.416        0.000     0.00      0.91     0.01      0.011 
      25.523        0.000     0.00      0.91     0.01      0.011 
      25.630        0.000     0.00      0.90     0.01      0.011 
      25.737        0.000     0.00      0.89     0.01      0.011 
      25.844        0.000     0.00      0.89     0.01      0.011 
      25.951        0.000     0.00      0.88     0.01      0.011 
      26.058        0.000     0.00      0.88     0.01      0.011 
      26.165        0.000     0.00      0.87     0.01      0.011 
      26.272        0.000     0.00      0.86     0.01      0.010 
      26.379        0.000     0.00      0.86     0.01      0.010 
      26.486        0.000     0.00      0.85     0.01      0.010 
      26.593        0.000     0.00      0.84     0.01      0.010 
      26.700        0.000     0.00      0.84     0.01      0.010 
      26.807        0.000     0.00      0.83     0.01      0.010 
      26.914        0.000     0.00      0.83     0.01      0.010 
      27.021        0.000     0.00      0.82     0.01      0.010 
      27.128        0.000     0.00      0.81     0.01      0.010 
      27.235        0.000     0.00      0.81     0.01      0.010 
      27.342        0.000     0.00      0.80     0.01      0.010 
      27.449        0.000     0.00      0.80     0.01      0.010 
      27.556        0.000     0.00      0.79     0.01      0.010 
      27.663        0.000     0.00      0.78     0.01      0.009 
      27.770        0.000     0.00      0.78     0.01      0.009 
      27.877        0.000     0.00      0.77     0.01      0.009 
      27.984        0.000     0.00      0.77     0.01      0.009 
      28.091        0.000     0.00      0.76     0.01      0.009 
      28.198        0.000     0.00      0.76     0.01      0.009 
      28.305        0.000     0.00      0.75     0.01      0.009 
      28.412        0.000     0.00      0.75     0.01      0.009 
      28.519        0.000     0.00      0.74     0.01      0.009 
      28.626        0.000     0.00      0.73     0.01      0.009 
      28.733        0.000     0.00      0.73     0.01      0.009 
      28.840        0.000     0.00      0.72     0.01      0.009 
      28.947        0.000     0.00      0.72     0.01      0.009 
      29.054        0.000     0.00      0.71     0.01      0.009 
      29.161        0.000     0.00      0.71     0.01      0.009 
      29.268        0.000     0.00      0.70     0.01      0.009 
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      29.375        0.000     0.00      0.70     0.01      0.008 
      29.482        0.000     0.00      0.69     0.01      0.008 
      29.589        0.000     0.00      0.69     0.01      0.008 
      29.696        0.000     0.00      0.68     0.01      0.008 
      29.803        0.000     0.00      0.68     0.01      0.008 
      29.910        0.000     0.00      0.67     0.01      0.008 
      30.017        0.000     0.00      0.67     0.01      0.008 
      30.124        0.000     0.00      0.66     0.01      0.008 
      30.231        0.000     0.00      0.66     0.01      0.008 
      30.338        0.000     0.00      0.65     0.01      0.008 
      30.445        0.000     0.00      0.65     0.01      0.008 
      30.552        0.000     0.00      0.64     0.01      0.008 
      30.659        0.000     0.00      0.64     0.01      0.008 
      30.766        0.000     0.00      0.63     0.01      0.008 
      30.873        0.000     0.00      0.63     0.01      0.008 
      30.980        0.000     0.00      0.63     0.01      0.008 
      31.087        0.000     0.00      0.62     0.01      0.008 
      31.194        0.000     0.00      0.62     0.01      0.007 
      31.301        0.000     0.00      0.61     0.01      0.007 
      31.408        0.000     0.00      0.61     0.01      0.007 
      31.515        0.000     0.00      0.60     0.01      0.007 
      31.622        0.000     0.00      0.60     0.01      0.007 
      31.729        0.000     0.00      0.59     0.01      0.007 
      31.836        0.000     0.00      0.59     0.01      0.007 
      31.943        0.000     0.00      0.59     0.01      0.007 
      32.050        0.000     0.00      0.58     0.01      0.007 
      32.157        0.000     0.00      0.58     0.01      0.007 
      32.264        0.000     0.00      0.57     0.01      0.007 
      32.371        0.000     0.00      0.57     0.01      0.007 
      32.478        0.000     0.00      0.56     0.01      0.007 
      32.585        0.000     0.00      0.56     0.01      0.007 
      32.692        0.000     0.00      0.56     0.01      0.007 
      32.799        0.000     0.00      0.55     0.01      0.007 
      32.906        0.000     0.00      0.55     0.01      0.007 
      33.013        0.000     0.00      0.54     0.01      0.007 
      33.120        0.000     0.00      0.54     0.01      0.007 
      33.227        0.000     0.00      0.54     0.01      0.006 
      33.334        0.000     0.00      0.53     0.01      0.006 
      33.441        0.000     0.00      0.53     0.01      0.006 
      33.548        0.000     0.00      0.52     0.01      0.006 
      33.655        0.000     0.00      0.52     0.01      0.006 
      33.762        0.000     0.00      0.52     0.01      0.006 
      33.869        0.000     0.00      0.51     0.01      0.006 
      33.976        0.000     0.00      0.51     0.01      0.006 
      34.083        0.000     0.00      0.51     0.01      0.006 
      34.190        0.000     0.00      0.50     0.01      0.006 
      34.297        0.000     0.00      0.50     0.01      0.006 
      34.404        0.000     0.00      0.50     0.00      0.006 
      34.511        0.000     0.00      0.49     0.00      0.006 
      34.618        0.000     0.00      0.49     0.00      0.006 
      34.725        0.000     0.00      0.48     0.00      0.006 
      34.832        0.000     0.00      0.48     0.00      0.006 
      34.939        0.000     0.00      0.48     0.00      0.006 
      35.046        0.000     0.00      0.47     0.00      0.006 
      35.153        0.000     0.00      0.47     0.00      0.006 
      35.260        0.000     0.00      0.47     0.00      0.006 
      35.367        0.000     0.00      0.46     0.00      0.006 
      35.474        0.000     0.00      0.46     0.00      0.006 
      35.581        0.000     0.00      0.46     0.00      0.006 
      35.688        0.000     0.00      0.45     0.00      0.005 
      35.795        0.000     0.00      0.45     0.00      0.005 
      35.902        0.000     0.00      0.45     0.00      0.005 
      36.009        0.000     0.00      0.44     0.00      0.005 
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      36.116        0.000     0.00      0.44     0.00      0.005 
      36.223        0.000     0.00      0.44     0.00      0.005 
      36.330        0.000     0.00      0.43     0.00      0.005 
      36.437        0.000     0.00      0.43     0.00      0.005 
      36.544        0.000     0.00      0.43     0.00      0.005 
      36.651        0.000     0.00      0.42     0.00      0.005 
      36.758        0.000     0.00      0.42     0.00      0.005 
      36.865        0.000     0.00      0.42     0.00      0.005 
      36.972        0.000     0.00      0.42     0.00      0.005 
      37.079        0.000     0.00      0.41     0.00      0.005 
      37.186        0.000     0.00      0.41     0.00      0.005 
      37.293        0.000     0.00      0.41     0.00      0.005 
      37.400        0.000     0.00      0.40     0.00      0.005 
      37.507        0.000     0.00      0.40     0.00      0.005 
      37.614        0.000     0.00      0.40     0.00      0.005 
      37.721        0.000     0.00      0.39     0.00      0.005 
      37.828        0.000     0.00      0.39     0.00      0.005 
      37.935        0.000     0.00      0.39     0.00      0.005 
      38.042        0.000     0.00      0.39     0.00      0.005 
      38.149        0.000     0.00      0.38     0.00      0.005 
      38.256        0.000     0.00      0.38     0.00      0.005 
      38.363        0.000     0.00      0.38     0.00      0.005 
      38.470        0.000     0.00      0.38     0.00      0.005 
      38.577        0.000     0.00      0.37     0.00      0.005 
      38.684        0.000     0.00      0.37     0.00      0.004 
      38.791        0.000     0.00      0.37     0.00      0.004 
      38.898        0.000     0.00      0.36     0.00      0.004 
      39.005        0.000     0.00      0.36     0.00      0.004 
      39.112        0.000     0.00      0.36     0.00      0.004 
      39.219        0.000     0.00      0.36     0.00      0.004 
      39.326        0.000     0.00      0.35     0.00      0.004 
      39.433        0.000     0.00      0.35     0.00      0.004 
      39.540        0.000     0.00      0.35     0.00      0.004 
      39.647        0.000     0.00      0.35     0.00      0.004 
      39.754        0.000     0.00      0.34     0.00      0.004 
      39.861        0.000     0.00      0.34     0.00      0.004 
      39.968        0.000     0.00      0.34     0.00      0.004 
      40.075        0.000     0.00      0.34     0.00      0.004 
      40.182        0.000     0.00      0.33     0.00      0.004 
      40.289        0.000     0.00      0.33     0.00      0.004 
      40.396        0.000     0.00      0.33     0.00      0.004 
      40.503        0.000     0.00      0.33     0.00      0.004 
      40.610        0.000     0.00      0.32     0.00      0.004 
      40.717        0.000     0.00      0.32     0.00      0.004 
      40.824        0.000     0.00      0.32     0.00      0.004 
      40.931        0.000     0.00      0.32     0.00      0.004 
      41.038        0.000     0.00      0.31     0.00      0.004 
      41.145        0.000     0.00      0.31     0.00      0.004 
      41.252        0.000     0.00      0.31     0.00      0.004 
      41.359        0.000     0.00      0.31     0.00      0.004 
      41.466        0.000     0.00      0.31     0.00      0.004 
      41.573        0.000     0.00      0.30     0.00      0.004 
      41.680        0.000     0.00      0.30     0.00      0.004 
      41.787        0.000     0.00      0.30     0.00      0.004 
      41.894        0.000     0.00      0.30     0.00      0.004 
      42.001        0.000     0.00      0.29     0.00      0.004 
      42.108        0.000     0.00      0.29     0.00      0.004 
      42.215        0.000     0.00      0.29     0.00      0.004 
      42.322        0.000     0.00      0.29     0.00      0.003 
      42.429        0.000     0.00      0.29     0.00      0.003 
      42.536        0.000     0.00      0.28     0.00      0.003 
      42.643        0.000     0.00      0.28     0.00      0.003 
      42.750        0.000     0.00      0.28     0.00      0.003 
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      42.857        0.000     0.00      0.28     0.00      0.003 
      42.964        0.000     0.00      0.28     0.00      0.003 
      43.071        0.000     0.00      0.27     0.00      0.003 
      43.178        0.000     0.00      0.27     0.00      0.003 
      43.285        0.000     0.00      0.27     0.00      0.003 
      43.392        0.000     0.00      0.27     0.00      0.003 
      43.499        0.000     0.00      0.27     0.00      0.003 
      43.606        0.000     0.00      0.26     0.00      0.003 
      43.713        0.000     0.00      0.26     0.00      0.003 
      43.820        0.000     0.00      0.26     0.00      0.003 
      43.927        0.000     0.00      0.26     0.00      0.003 
      44.034        0.000     0.00      0.26     0.00      0.003 
      44.141        0.000     0.00      0.25     0.00      0.003 
      44.248        0.000     0.00      0.25     0.00      0.003 
      44.355        0.000     0.00      0.25     0.00      0.003 
      44.462        0.000     0.00      0.25     0.00      0.003 
      44.569        0.000     0.00      0.25     0.00      0.003 
      44.676        0.000     0.00      0.25     0.00      0.003 
      44.783        0.000     0.00      0.24     0.00      0.003 
      44.890        0.000     0.00      0.24     0.00      0.003 
      44.997        0.000     0.00      0.24     0.00      0.003 
      45.104        0.000     0.00      0.24     0.00      0.003 
      45.211        0.000     0.00      0.24     0.00      0.003 
      45.318        0.000     0.00      0.23     0.00      0.003 
      45.425        0.000     0.00      0.23     0.00      0.003 
      45.532        0.000     0.00      0.23     0.00      0.003 
      45.639        0.000     0.00      0.23     0.00      0.003 
      45.746        0.000     0.00      0.23     0.00      0.003 
      45.853        0.000     0.00      0.23     0.00      0.003 
      45.960        0.000     0.00      0.22     0.00      0.003 
      46.067        0.000     0.00      0.22     0.00      0.003 
      46.174        0.000     0.00      0.22     0.00      0.003 
      46.281        0.000     0.00      0.22     0.00      0.003 
      46.388        0.000     0.00      0.22     0.00      0.003 
      46.495        0.000     0.00      0.22     0.00      0.003 
      46.602        0.000     0.00      0.22     0.00      0.003 
      46.709        0.000     0.00      0.21     0.00      0.003 
      46.816        0.000     0.00      0.21     0.00      0.003 
      46.923        0.000     0.00      0.21     0.00      0.003 
      47.030        0.000     0.00      0.21     0.00      0.003 
      47.137        0.000     0.00      0.21     0.00      0.003 
      47.244        0.000     0.00      0.21     0.00      0.002 
      47.351        0.000     0.00      0.20     0.00      0.002 
      47.458        0.000     0.00      0.20     0.00      0.002 
      47.565        0.000     0.00      0.20     0.00      0.002 
      47.672        0.000     0.00      0.20     0.00      0.002 
      47.779        0.000     0.00      0.20     0.00      0.002 
      47.886        0.000     0.00      0.20     0.00      0.002 
      47.993        0.000     0.00      0.20     0.00      0.002 
      48.100        0.000     0.00      0.19     0.00      0.002 
      48.207        0.000     0.00      0.19     0.00      0.002 
      48.314        0.000     0.00      0.19     0.00      0.002 
      48.421        0.000     0.00      0.19     0.00      0.002 
      48.528        0.000     0.00      0.19     0.00      0.002 
      48.635        0.000     0.00      0.19     0.00      0.002 
      48.742        0.000     0.00      0.19     0.00      0.002 
      48.849        0.000     0.00      0.18     0.00      0.002 
      48.956        0.000     0.00      0.18     0.00      0.002 
      49.063        0.000     0.00      0.18     0.00      0.002 
      49.170        0.000     0.00      0.18     0.00      0.002 
      49.277        0.000     0.00      0.18     0.00      0.002 
      49.384        0.000     0.00      0.18     0.00      0.002 
      49.491        0.000     0.00      0.18     0.00      0.002 
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      49.598        0.000     0.00      0.18     0.00      0.002 
      49.705        0.000     0.00      0.17     0.00      0.002 
      49.812        0.000     0.00      0.17     0.00      0.002 
      49.919        0.000     0.00      0.17     0.00      0.002 
      50.026        0.000     0.00      0.17     0.00      0.002 
      50.133        0.000     0.00      0.17     0.00      0.002 
      50.240        0.000     0.00      0.17     0.00      0.002 
      50.347        0.000     0.00      0.17     0.00      0.002 
      50.454        0.000     0.00      0.17     0.00      0.002 
      50.561        0.000     0.00      0.16     0.00      0.002 
      50.668        0.000     0.00      0.16     0.00      0.002 
      50.775        0.000     0.00      0.16     0.00      0.002 
      50.882        0.000     0.00      0.16     0.00      0.002 
      50.989        0.000     0.00      0.16     0.00      0.002 
      51.096        0.000     0.00      0.16     0.00      0.002 
      51.203        0.000     0.00      0.16     0.00      0.002 
      51.310        0.000     0.00      0.16     0.00      0.002 
      51.417        0.000     0.00      0.15     0.00      0.002 
      51.524        0.000     0.00      0.15     0.00      0.002 
      51.631        0.000     0.00      0.15     0.00      0.002 
      51.738        0.000     0.00      0.15     0.00      0.002 
      51.845        0.000     0.00      0.15     0.00      0.002 
      51.952        0.000     0.00      0.15     0.00      0.002 
      52.059        0.000     0.00      0.15     0.00      0.002 
      52.166        0.000     0.00      0.15     0.00      0.002 
      52.273        0.000     0.00      0.15     0.00      0.002 
      52.380        0.000     0.00      0.15     0.00      0.002 
      52.487        0.000     0.00      0.14     0.00      0.002 
      52.594        0.000     0.00      0.14     0.00      0.002 
      52.701        0.000     0.00      0.14     0.00      0.002 
      52.808        0.000     0.00      0.14     0.00      0.002 
      52.915        0.000     0.00      0.14     0.00      0.002 
      53.022        0.000     0.00      0.14     0.00      0.002 
      53.129        0.000     0.00      0.14     0.00      0.002 
      53.236        0.000     0.00      0.14     0.00      0.002 
      53.343        0.000     0.00      0.14     0.00      0.002 
      53.450        0.000     0.00      0.13     0.00      0.002 
      53.557        0.000     0.00      0.13     0.00      0.002 
      53.664        0.000     0.00      0.13     0.00      0.002 
      53.771        0.000     0.00      0.13     0.00      0.002 
      53.878        0.000     0.00      0.13     0.00      0.002 
      53.985        0.000     0.00      0.13     0.00      0.002 
      54.092        0.000     0.00      0.13     0.00      0.002 
      54.199        0.000     0.00      0.13     0.00      0.002 
      54.306        0.000     0.00      0.13     0.00      0.002 
      54.413        0.000     0.00      0.13     0.00      0.002 
      54.520        0.000     0.00      0.13     0.00      0.002 
      54.627        0.000     0.00      0.12     0.00      0.002 
      54.734        0.000     0.00      0.12     0.00      0.001 
      54.841        0.000     0.00      0.12     0.00      0.001 
      54.948        0.000     0.00      0.12     0.00      0.001 
      55.055        0.000     0.00      0.12     0.00      0.001 
      55.162        0.000     0.00      0.12     0.00      0.001 
      55.269        0.000     0.00      0.12     0.00      0.001 
      55.376        0.000     0.00      0.12     0.00      0.001 
      55.483        0.000     0.00      0.12     0.00      0.001 
      55.590        0.000     0.00      0.12     0.00      0.001 
      55.697        0.000     0.00      0.12     0.00      0.001 
      55.804        0.000     0.00      0.11     0.00      0.001 
      55.911        0.000     0.00      0.11     0.00      0.001 
      56.018        0.000     0.00      0.11     0.00      0.001 
      56.125        0.000     0.00      0.11     0.00      0.001 
      56.232        0.000     0.00      0.11     0.00      0.001 
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      56.339        0.000     0.00      0.11     0.00      0.001 
      56.446        0.000     0.00      0.11     0.00      0.001 
      56.553        0.000     0.00      0.11     0.00      0.001 
      56.660        0.000     0.00      0.11     0.00      0.001 
      56.767        0.000     0.00      0.11     0.00      0.001 
      56.874        0.000     0.00      0.11     0.00      0.001 
      56.981        0.000     0.00      0.11     0.00      0.001 
      57.088        0.000     0.00      0.11     0.00      0.001 
      57.195        0.000     0.00      0.10     0.00      0.001 
      57.302        0.000     0.00      0.10     0.00      0.001 
      57.409        0.000     0.00      0.10     0.00      0.001 
      57.516        0.000     0.00      0.10     0.00      0.001 
      57.623        0.000     0.00      0.10     0.00      0.001 
      57.730        0.000     0.00      0.10     0.00      0.001 
      57.837        0.000     0.00      0.10     0.00      0.001 
      57.944        0.000     0.00      0.10     0.00      0.001 
      58.051        0.000     0.00      0.10     0.00      0.001 
      58.158        0.000     0.00      0.10     0.00      0.001 
      58.265        0.000     0.00      0.10     0.00      0.001 
      58.372        0.000     0.00      0.10     0.00      0.001 
      58.479        0.000     0.00      0.10     0.00      0.001 
      58.586        0.000     0.00      0.09     0.00      0.001 
      58.693        0.000     0.00      0.09     0.00      0.001 
      58.800        0.000     0.00      0.09     0.00      0.001 
      58.907        0.000     0.00      0.09     0.00      0.001 
      59.014        0.000     0.00      0.09     0.00      0.001 
      59.121        0.000     0.00      0.09     0.00      0.001 
      59.228        0.000     0.00      0.09     0.00      0.001 
      59.335        0.000     0.00      0.09     0.00      0.001 
      59.442        0.000     0.00      0.09     0.00      0.001 
      59.549        0.000     0.00      0.09     0.00      0.001 
      59.656        0.000     0.00      0.09     0.00      0.001 
      59.763        0.000     0.00      0.09     0.00      0.001 
      59.870        0.000     0.00      0.09     0.00      0.001 
      59.977        0.000     0.00      0.09     0.00      0.001 
      60.084        0.000     0.00      0.09     0.00      0.001 
      60.191        0.000     0.00      0.09     0.00      0.001 
      60.298        0.000     0.00      0.08     0.00      0.001 
      60.405        0.000     0.00      0.08     0.00      0.001 
      60.512        0.000     0.00      0.08     0.00      0.001 
      60.619        0.000     0.00      0.08     0.00      0.001 
---------------------------------------------------------------------------- 
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