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Data type: Precipitation depth ., Units: English ., Time series type: Partial duration ., 
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POINT PRECIPITATION FREQUENCY (PF) ESTIMATES 
WITH 90%CONRDENCE INTERVALS AND SUPPLEMENTARY INFORMATION 

NOAA Atlas 14, Volume 6, Version 2 

PF graphical Supplementary information 
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O Show stations on map 

Location information: 
Name: Fontana, California, USA" 

Latitude: 34.0542° 
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• Source: ESRI Maps 

•• Source: USGS 
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PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1 
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5/20/23, 12:26 PM PF Map: Contiguous US 
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San Bernardino County Southwestern Part, 
California (CA677) 

San Bernardino County Southwestern 
Part, California (CA677) 

Map Unit 
Symbol 

TuB 

Map Unit Name 
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sand, 0 to 5 
percent slopes 

TvC Tujunga 
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avg. 12.96"/hr

Map Unit Description: Tujunga gravelly loamy sand, Oto 9 percent slopes--San Bernardino 
County Southwestern Part, California 

ii 

San Bernardino County Southwestern Part, California 

TvC-Tujunga gravelly loamy sand, 0 to 9 percent slopes 

Natural Resources 
Conservation Service 

Map Unit Setting 
National map unit symbol: hcl2 
Elevation: 10 to 1,500 feet 
Mean annual precipitation: 10 to 25 inches 
Mean annual air temperature: 59 to 64 degrees F 
Frost-free period: 250 to 350 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Tujunga and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of 

the mapunit. 

Description of Tujunga 

Setting 
Landform: Alluvial fans 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 36 inches: gravelly loamy sand 
H2 - 36 to 60 inches: gravelly sand 

Properties and qualities 
Slope: 0 to 9 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively drained 
Runoff class: Very low 
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/h 
Depth to water table: More than 80 in 
Frequency of flooding: Rare 
Frequency of ponding: None 
Available water supply, 0 to 60 inches: Low (about 3.8 inches) 

Interpretive groups 
Land capability classification (irrigated): 4s 
Land capability classification (nonirrigated): 4e 
Hydrologic Soi/ Group: A ..-
Ecological site: R019XG912CA- Sandy Fan 
Hydric soil rating: No 

Web Soil Survey 
National Cooperative Soil Survey 

5/20/2023 
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Map Unit Description: Tujunga gravelly loamy sand, Oto 9 percent slopes--San Bernardino 
County Southwestern Part, California 

ii 

Minor Components 

Unnamed 
Percent of map unit: 5 percent 
Landform: Drainageways 
Hydric soil rating: Yes 

Soboba, gravelly loamy sand 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Delhi, fine sand 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Data Source Information 

Soil Survey Area: San Bernardino County Southwestern Part, California 
Survey Area Data: Version 14, Sep 6, 2022 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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Map Unit Description: Tujunga loamy sand, Oto 5 percent slopes-San Bernardino County 
Southwestern Part, California 

ii 

San Bernardino County Southwestern Part, California 

TuB-Tujunga loamy sand, 0 to 5 percent slopes 

Natural Resources 
Conservation Service 

Map Unit Setting 
National map unit symbol: 2sx6y 
Elevation: 650 to 3,110 feet 
Mean annual precipitation: 10 to 25 inches 
Mean annual air temperature: 62 to 65 degrees F 
Frost-free period: 325 to 365 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Tujunga, loamy sand, and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of 

the mapunit. 

Description of Tujunga, Loamy Sand 

Setting 
Landform: Alluvial fans 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
A - 0 to 6 inches: loamy sand 
C1 - 6 to 18 inches: loamy sand 
C2 - 18 to 60 inches: loamy sand 

Properties and qualities 
Slope: 0 to 5 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively drained 
Runoff class: Very low 
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr} 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Available water supply, 0 to 60 inches: Low (about 4.2 inches} 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 4e 
Hydrologic Soi/ Group: A 
Ecological site: R019XG912CA- Sandy Fan 
Hydric soil rating: No 

Web Soil Survey 
National Cooperative Soil Survey 

5/20/2023 
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Map Unit Description: Tujunga loamy sand, Oto 5 percent slopes-San Bernardino County 
Southwestern Part, California 

ii 

Minor Components 

Tujunga, gravelly loamy sand 
Percent of map unit: 10 percent 
Landform: Alluvial fans 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

Hanford, sandy loam 
Percent of map unit: 5 percent 
Landform: Alluvial fans 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

Data Source Information 

Soil Survey Area: San Bernardino County Southwestern Part, California 
Survey Area Data: Version 14, Sep 6, 2022 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

5/20/2023 
Page 2 of 2 
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Average Inf. Rate : 12.96 in/hr from USDA WebSoil Report 
Design Inf Rate: 12.96/3.0 = 4.3"/hr

TECHNICAL GUIDANCE DOCUMENT APPENDICES 

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet 

Assigned Factor Product (p) 

Factor Category Factor Description Weight (w) Value (v) p=wxv 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

A 
Suitability Site soil variability 0.25 
Assessment 

Depth to groundwater/ impervious 
layer 

0.25 

Suitability Assessment Safety Factor, SA= LP 

Tributary area size 0.25 

Level of pretreatmenU expected 
0.25 

sediment loads 
B Design 

Redundancy 0.25 

Compaction during construction 0.25 

Design Safety Factor, S8 = LP 

Combined Safety Factor, SrnT= SAx Ss 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 

Design Infiltration Rate, in/hr, KoESIGN = SrnT KM 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 
combined adjustment factor shall not exceed 9.0. 

VII-35 May l9,2011 



Hydrology Calculation
Rational Method Hydrology



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * CONCO, FONTANA                                                           *
 * DEVELOPED CONDITION                                                      *
 * 100-YR STORM EVENT                                                       *
  **************************************************************************

   FILE NAME: CONC.DAT
   TIME/DATE OF STUDY: 13:08 06/21/2023
 ============================================================================
   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 = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2800

   *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 0.0313 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      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   962.00
   ELEVATION DATA: UPSTREAM(FEET) =    948.80  DOWNSTREAM(FEET) =    936.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.345
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.477
   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                 A        5.50      0.74     0.100    52   11.34
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =     16.84

Developed Condition (100-yr Storm Event)



   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =     16.84

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   936.50  DOWNSTREAM(FEET) =   934.80
   FLOW LENGTH(FEET) =   284.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  17.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.26
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      16.84
   PIPE TRAVEL TIME(MIN.) =   0.76    Tc(MIN.) =   12.10
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      2.00 =    1246.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.10
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.345
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 A        2.30      0.74     0.100    52
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    2.30      SUBAREA RUNOFF(CFS) =    6.77
   EFFECTIVE AREA(ACRES) =      7.80   AREA-AVERAGED Fm(INCH/HR) =  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.10
   TOTAL AREA(ACRES) =        7.8       PEAK FLOW RATE(CFS) =      22.96
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        7.8  TC(MIN.) =     12.10
   EFFECTIVE AREA(ACRES) =      7.80  AREA-AVERAGED Fm(INCH/HR)=  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.100
   PEAK FLOW RATE(CFS)   =      22.96
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * CONCO, FONTANA                                                           *
 * EXISTING CONDITION                                                       *
 * 100-YR STORM EVENT                                                       *
  **************************************************************************

   FILE NAME: CONC.DAT
   TIME/DATE OF STUDY: 13:47 06/19/2023
 ============================================================================
   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 = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.9970

   *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      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   752.00
   ELEVATION DATA: UPSTREAM(FEET) =    949.00  DOWNSTREAM(FEET) =    937.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.152
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.277
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "1 DWELLING/ACRE"          A        5.50      0.98     0.800    32   15.15
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.800

25-yr, 1-hr intensity

Existing Condition (100-yr  Storm Event)



   SUBAREA RUNOFF(CFS) =      7.41
   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =      7.41

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    937.00  DOWNSTREAM(FEET) =    934.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   296.00   CHANNEL SLOPE =  0.0078
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   0.50

          ==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
              CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
              ALLOWABLE DEPTH).
              AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
              ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.210
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 A        2.30      0.98     0.100    32
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.59
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.39
   AVERAGE FLOW DEPTH(FEET) =   0.50   TRAVEL TIME(MIN.) =   0.77
   Tc(MIN.) =   15.92
   SUBAREA AREA(ACRES) =     2.30       SUBAREA RUNOFF(CFS) =    4.37
   EFFECTIVE AREA(ACRES) =      7.80     AREA-AVERAGED Fm(INCH/HR) =   0.58
   AREA-AVERAGED Fp(INCH/HR) =   0.97  AREA-AVERAGED Ap =   0.59
   TOTAL AREA(ACRES) =        7.8         PEAK FLOW RATE(CFS) =      11.45

          ==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
              CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
              ALLOWABLE DEPTH).
              AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
              ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.50   FLOW VELOCITY(FEET/SEC.) =   7.63

   ==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      2.00 =    1040.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        7.8  TC(MIN.) =     15.92
   EFFECTIVE AREA(ACRES) =      7.80  AREA-AVERAGED Fm(INCH/HR)=  0.58
   AREA-AVERAGED Fp(INCH/HR) =  0.97  AREA-AVERAGED Ap = 0.594
   PEAK FLOW RATE(CFS)   =      11.45
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS



 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2016 Advanced Engineering Software (aes)
              Ver. 23.0  Release Date: 07/01/2016  License ID 1400

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * CONCO, FONTANA                                                           *
 * DEVELOPED CONDITION                                                      *
 * 25-YR STORM EVENT                                                        *
  **************************************************************************

   FILE NAME: CONC.DAT
   TIME/DATE OF STUDY: 11:55 07/01/2023
 ============================================================================
   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 = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.9970

   *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 0.0313 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      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   962.00
   ELEVATION DATA: UPSTREAM(FEET) =    948.80  DOWNSTREAM(FEET) =    936.50

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.345
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.708
   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                 A        5.50      0.74     0.100    52   11.34
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =     13.04

Developed Condition (25-yr Storm Event)



   TOTAL AREA(ACRES) =      5.50   PEAK FLOW RATE(CFS) =     13.04

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   936.50  DOWNSTREAM(FEET) =   934.80
   FLOW LENGTH(FEET) =   284.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.85
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      13.04
   PIPE TRAVEL TIME(MIN.) =   0.81    Tc(MIN.) =   12.15
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      2.00 =    1246.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      2.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   12.15
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  2.599
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 A        2.30      0.74     0.100    52
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    2.30      SUBAREA RUNOFF(CFS) =    5.23
   EFFECTIVE AREA(ACRES) =      7.80   AREA-AVERAGED Fm(INCH/HR) =  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.10
   TOTAL AREA(ACRES) =        7.8       PEAK FLOW RATE(CFS) =      17.72
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        7.8  TC(MIN.) =     12.15
   EFFECTIVE AREA(ACRES) =      7.80  AREA-AVERAGED Fm(INCH/HR)=  0.07
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.100
   PEAK FLOW RATE(CFS)   =      17.72
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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