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SECTION 1

DISCUSSION



PURPOSE:
The purpose of this Preliminary Hydrology Report is to evaluate the impacts of the proposed
development during the 10-year, 25-year (proposed catch basin sizing only) and 100-year storm
frequencies from the HKI Business Park project along Harley Knox Boulevard.  This Report abides
by the most current City of Perris and Riverside County Flood Control and Water Conservation
District (RCFCWCD) procedures.

PROJECT DESCRIPTION:
 The project site is located along the south side of Harley Knox Boulevard between Indian Avenue

and N. Perris Boulevard in the City of Perris, California.  The project consists of three (3)
warehouse/industrial buildings along with associated site improvements.  The improvements will
consist of landscaping, driveways and parking areas.  There are three (3) proposed driveways for
the development, one for each building along Harley Knox Boulevard.  The site area is
approximately 6.8 acres.

The project site is currently vacant and is located on the south side of Harley Knox Boulevard.
Harley Knox Boulevard is the site’s northerly boundary, a vacant lot with N. Perris Boulevard
beyond is to the east, an industrial complex is to the south and Indian Avenue is the westerly
boundary.  Harley Knox Boulevard was improved between Indian Avenue and N. Perris Boulevard
per work order P8-1167 in 2014 which included an upgraded catch basin for future development
along the frontage; therefore, no existing modeling (calculations) were undertaken.  Street flows
were modeled along the frontage for verification and the additional flow meets the flood protection
criteria (Plate A-2) for streets. The small landscape area (Subarea “D”) towards Indian Avenue will
provide its own treatment and no additional modeling will be required.

DESCRIPTION OF WATERSHED:
Currently, the site is a vacant lot with the topography sloping a southeasterly from north to south
and then transitions to a northeasterly grade or south to north to the existing catch basin.  Each
building will have its own on-site drainage system maintaining similar drainage patterns while
collecting its on-site surface run-off into its own drainage system that will include two grated catch
basins, a biotreatment facility and associated pump station and an under-walk culvert to Harley
Knox Boulevard.  Each building will have emergency overflow drain protection if drainage clogging
should occur.

The soil has been identified from the Hydrologic Soils Group Map, accompanying the Riverside
County Flood Control Hydrology Manual (Section 2.1) as being soil group B.

METHODOLOGY:
This Hydrology Study was performed using the rational Hydrology Method Program by CivilCADD /
Civil Design Engineering software based on the Riverside County Hydrology Manual dated August
1978.  The calculations were done for the 10-year, 25-year (inlet sizing only) and 100-year storm
frequency.  The proposed inlets, pipes and all other drainage structures were sized for the 25-year
storm event.



FLOODING HAZARDS:
Based on the most current Flood Insurance Rate Map (August 18, 2014) prepared by the Federal
Emergency Management Agency (FEMA), the site has been determined to lie within zone X which
is an area determined to be outside the 0.2% (500-year) annual chance floodplain.  (See map in
Appendix)

The finish floor elevation of the proposed buildings will be at least 1.0’ higher than the top of the
existing curb along the surrounding streets and therefore be safe from the 100-year storm.

SUMMARY:
Plans for which this report has been prepared will meet all standards of rainstorm protection as
adopted by the City of Perris.  Positive overflow is available throughout the development for
protection of habitable areas against a 100-year storm event with all inlets clogged and there will
be no adverse impact to the existing system.



SECTION 2

VICINITY MAP
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SECTION 3

HYDROLOGIC CLASSIFICATION OF SOILS
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SECTION 4

PRECIPITATION MAPS AND INTENSITY DURATION CURVES
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SECTION 5.1

HYDROLOGY

FREQUENCY:  PROPOSED 10-YEAR
SOIL CLASS:  B



 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0 
  Rational Hydrology Study        Date: 03/17/21  File:204110a.out 
 ------------------------------------------------------------------------ 
 HKI BUSINESS PARK 
 SUBAREA "A" 
 2041-565-001 
                                                                               
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6293 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 Standard intensity-duration curves data (Plate D-4.1) 
 For the [ Perris Valley ] area used. 
 10 year storm 10 minute intensity =  1.880(In/Hr) 
 10 year storm 60 minute intensity =  0.780(In/Hr) 
 100 year storm 10 minute intensity =  2.690(In/Hr) 
 100 year storm 60 minute intensity =  1.120(In/Hr) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.780(In/Hr) 
 Slope of intensity duration curve = 0.4900 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.000 to Point/Station        2.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   510.000(Ft.) 
 Top (of initial area) elevation =  1468.200(Ft.) 
 Bottom (of initial area) elevation =  1461.960(Ft.) 
 Difference in elevation =     6.240(Ft.) 
 Slope =    0.01224  s(percent)=       1.22 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.762 min. 
 Rainfall intensity =      2.002(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 



 Initial subarea runoff =      2.819(CFS) 
 Total initial stream area =        1.620(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        2.000 to Point/Station        2.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.869 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Time of concentration =     8.76 min. 
 Rainfall intensity =      2.002(In/Hr) for a    10.0 year storm 
 Subarea runoff =      1.027(CFS) for      0.590(Ac.) 
 Total runoff =      3.846(CFS) Total area =       2.210(Ac.) 
 End of computations, total study area =            2.21 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.100  
 Area averaged RI index number =  56.0 
 
 



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:204110B.out

------------------------------------------------------------------------
HKI BUSINESS PARK
SUBAREA "B"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

--------------------------------------------------19----------------------

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   10.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.780(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        5.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   494.000(Ft.)
Top (of initial area) elevation =  1465.900(Ft.)
Bottom (of initial area) elevation =  1460.850(Ft.)
Difference in elevation =     5.050(Ft.)
Slope =    0.01022  s(percent)=       1.02
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.968 min.
Rainfall intensity =      1.980(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.869
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      2.580(CFS)
Total initial stream area =        1.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.869
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     8.97 min.
Rainfall intensity =      1.980(In/Hr) for a    10.0 year storm
Subarea runoff =      1.015(CFS) for      0.590(Ac.)
Total runoff =      3.595(CFS) Total area =       2.090(Ac.)
End of computations, total study area =            2.09 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:204110C.out

------------------------------------------------------------------------
HKI BUSINESS PARK
SUBAREA "C"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   10.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.780(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        8.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   535.000(Ft.)
Top (of initial area) elevation =  1464.400(Ft.)
Bottom (of initial area) elevation =  1459.430(Ft.)
Difference in elevation =     4.970(Ft.)
Slope =    0.00929  s(percent)=       0.93
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.438 min.
Rainfall intensity =      1.931(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.868
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      2.884(CFS)
Total initial stream area =        1.720(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.868
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     9.44 min.
Rainfall intensity =      1.931(In/Hr) for a    10.0 year storm
Subarea runoff =      0.989(CFS) for      0.590(Ac.)
Total runoff =      3.873(CFS) Total area =       2.310(Ac.)
End of computations, total study area =            2.31 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 11/19/20  File:204110D.out

------------------------------------------------------------------------
HKI BUSINESS PARK
LANDSCAPE RUN OFF TOWARDS INDIAN AVENUE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   10.00 Antecedent Moisture Condition = 1

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.780(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       10.000
**** INITIAL AREA EVALUATION **** SUBAREA D
______________________________________________________________________
Initial area flow distance =    25.000(Ft.)
Top (of initial area) elevation =  1464.000(Ft.)
Bottom (of initial area) elevation =  1463.500(Ft.)
Difference in elevation =     0.500(Ft.)
Slope =    0.02000  s(percent)=       2.00
TC = k(0.710)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    5.626 min.
Rainfall intensity =      2.488(In/Hr) for a    10.0 year storm
UNDEVELOPED (fair cover) subarea



Runoff Coefficient = 0.584
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 1)  =  49.80
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      0.160(CFS)
Total initial stream area =        0.110(Ac.)
Pervious area fraction = 1.000
End of computations, total study area =            0.11 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  69.0



SECTION 5.2

HYDROLOGY

FREQUENCY:  PROPOSED 25-YEAR
SOIL CLASS:  B



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:204125a.out

------------------------------------------------------------------------
HKI BUSINESS PARK
SUBAREA "A"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   25.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  25.0
Calculated rainfall intensity data:
1 hour intensity =  0.915(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   510.000(Ft.)
Top (of initial area) elevation =  1468.200(Ft.)
Bottom (of initial area) elevation =  1461.960(Ft.)
Difference in elevation =     6.240(Ft.)
Slope =    0.01224  s(percent)=       1.22
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.762 min.
Rainfall intensity =      2.349(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      3.320(CFS)
Total initial stream area =        1.620(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     8.76 min.
Rainfall intensity =      2.349(In/Hr) for a    25.0 year storm
Subarea runoff =      1.209(CFS) for      0.590(Ac.)
Total runoff =      4.529(CFS) Total area =       2.210(Ac.)
End of computations, total study area =            2.21 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:204125B.out

------------------------------------------------------------------------
1
SUBAREA "B"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   25.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  25.0
Calculated rainfall intensity data:
1 hour intensity =  0.915(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        5.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   494.000(Ft.)
Top (of initial area) elevation =  1465.900(Ft.)
Bottom (of initial area) elevation =  1460.850(Ft.)
Difference in elevation =     5.050(Ft.)
Slope =    0.01022  s(percent)=       1.02
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.968 min.
Rainfall intensity =      2.323(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      3.038(CFS)
Total initial stream area =        1.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     8.97 min.
Rainfall intensity =      2.323(In/Hr) for a    25.0 year storm
Subarea runoff =      1.195(CFS) for      0.590(Ac.)
Total runoff =      4.234(CFS) Total area =       2.090(Ac.)
End of computations, total study area =            2.09 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:204125C.out

------------------------------------------------------------------------
HKI BUSINESS PARK
SUBAREA "C"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   25.00 Antecedent Moisture Condition = 1

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  25.0
Calculated rainfall intensity data:
1 hour intensity =  0.915(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        8.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   535.000(Ft.)
Top (of initial area) elevation =  1464.400(Ft.)
Bottom (of initial area) elevation =  1459.430(Ft.)
Difference in elevation =     4.970(Ft.)
Slope =    0.00929  s(percent)=       0.93
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.438 min.
Rainfall intensity =      2.266(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.854
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 1)  =  36.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      3.328(CFS)
Total initial stream area =        1.720(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.854
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 1)  =  36.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     9.44 min.
Rainfall intensity =      2.266(In/Hr) for a    25.0 year storm
Subarea runoff =      1.141(CFS) for      0.590(Ac.)
Total runoff =      4.469(CFS) Total area =       2.310(Ac.)
End of computations, total study area =            2.31 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 11/19/20  File:204125D.out

------------------------------------------------------------------------
HKI BUSINESS PARK
LANDSCAPE AREA ALONG INDIAN AVENUE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   25.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  25.0
Calculated rainfall intensity data:
1 hour intensity =  0.915(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       10.000
**** INITIAL AREA EVALUATION ****SUBAREA D
______________________________________________________________________
Initial area flow distance =    25.000(Ft.)
Top (of initial area) elevation =  1464.000(Ft.)
Bottom (of initial area) elevation =  1463.500(Ft.)
Difference in elevation =     0.500(Ft.)
Slope =    0.02000  s(percent)=       2.00
TC = k(0.710)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    5.626 min.
Rainfall intensity =      2.919(In/Hr) for a    25.0 year storm
UNDEVELOPED (fair cover) subarea



Runoff Coefficient = 0.747
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      0.240(CFS)
Total initial stream area =        0.110(Ac.)
Pervious area fraction = 1.000
End of computations, total study area =            0.11 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  69.0



SECTION 5.3

HYDROLOGY

FREQUENCY:  PROPOSED 100-YEAR
SOIL CLASS:  B



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041100a.out

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

SUBAREA "A"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.120(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   510.000(Ft.)
Top (of initial area) elevation =  1468.200(Ft.)
Bottom (of initial area) elevation =  1461.960(Ft.)
Difference in elevation =     6.240(Ft.)
Slope =    0.01224  s(percent)=       1.22
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.762 min.
Rainfall intensity =      2.875(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      4.135(CFS)
Total initial stream area =        1.620(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     8.76 min.
Rainfall intensity =      2.875(In/Hr) for a   100.0 year storm
Subarea runoff =      1.506(CFS) for      0.590(Ac.)
Total runoff =      5.641(CFS) Total area =       2.210(Ac.)
End of computations, total study area =            2.21 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041100B.out

------------------------------------------------------------------------
1
SUBAREA "B"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.120(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        5.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   494.000(Ft.)
Top (of initial area) elevation =  1465.900(Ft.)
Bottom (of initial area) elevation =  1460.850(Ft.)
Difference in elevation =     5.050(Ft.)
Slope =    0.01022  s(percent)=       1.02
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.968 min.
Rainfall intensity =      2.842(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      3.785(CFS)
Total initial stream area =        1.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     8.97 min.
Rainfall intensity =      2.842(In/Hr) for a   100.0 year storm
Subarea runoff =      1.489(CFS) for      0.590(Ac.)
Total runoff =      5.274(CFS) Total area =       2.090(Ac.)
End of computations, total study area =            2.09 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041100C.out

------------------------------------------------------------------------
HKI BUSINESS PARK
SUBAREA "C"
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.120(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        8.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   535.000(Ft.)
Top (of initial area) elevation =  1464.400(Ft.)
Bottom (of initial area) elevation =  1459.430(Ft.)
Difference in elevation =     4.970(Ft.)
Slope =    0.00929  s(percent)=       0.93
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.438 min.
Rainfall intensity =      2.772(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.887
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      4.232(CFS)
Total initial stream area =        1.720(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.887
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =     9.44 min.
Rainfall intensity =      2.772(In/Hr) for a   100.0 year storm
Subarea runoff =      1.452(CFS) for      0.590(Ac.)
Total runoff =      5.683(CFS) Total area =       2.310(Ac.)
End of computations, total study area =            2.31 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 11/19/20  File:2041100D.out

------------------------------------------------------------------------
HKI BUSINESS PARK
LANDSCAPE AREA ALONG INDIAN AVENUE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.120(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       10.000
**** INITIAL AREA EVALUATION **** SUBAREA D
______________________________________________________________________
Initial area flow distance =    25.000(Ft.)
Top (of initial area) elevation =  1464.000(Ft.)
Bottom (of initial area) elevation =  1463.500(Ft.)
Difference in elevation =     0.500(Ft.)
Slope =    0.02000  s(percent)=       2.00
TC = k(0.710)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    5.626 min.
Rainfall intensity =      3.572(In/Hr) for a   100.0 year storm
UNDEVELOPED (fair cover) subarea



Runoff Coefficient = 0.842
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  84.40
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      0.331(CFS)
Total initial stream area =        0.110(Ac.)
Pervious area fraction = 1.000
End of computations, total study area =            0.11 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  69.0



SECTION 5.4

HYDROLOGY

EXISTING STREET W/ PROPOSED FLOW – 10, 25 100-YEAR



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041ST10.out

------------------------------------------------------------------------
HKI BUSINESS PARK
HARLEY KNOX BOULEVARD FRONTAGE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   10.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.780(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station        3.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   331.000(Ft.)
Top (of initial area) elevation =  1463.210(Ft.)
Bottom (of initial area) elevation =  1461.520(Ft.)
Difference in elevation =     1.690(Ft.)
Slope =    0.00511  s(percent)=       0.51
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.779 min.
Rainfall intensity =      2.000(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.869
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      0.626(CFS)
Total initial stream area =        0.360(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      0.360(Ac.)
Runoff from this stream =      0.626(CFS)
Time of concentration =    8.78 min.
Rainfall intensity =     2.000(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.002(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.869
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.76 min.  Rain intensity =       2.00(In/Hr)
Total area =         2.21(Ac.)  Total runoff =      3.85(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.210(Ac.)
Runoff from this stream =      3.846(CFS)
Time of concentration =    8.76 min.
Rainfall intensity =     2.002(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        0.626      8.78                 2.000
2        3.846      8.76                 2.002
Largest stream flow has longer or shorter time of concentration
Qp =      3.846 + sum of

  Qa          Tb/Ta
   0.626 *    0.998 =      0.624

Qp =      4.470

Total of 2 streams to confluence:
Flow rates before confluence point:
       0.626       3.846
Area of streams before confluence:
        0.360        2.210
Results of confluence:



Total flow rate =      4.470(CFS)
Time of concentration =     8.760 min.
Effective stream area after confluence =      2.570(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        6.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1461.520(Ft.)
End of street segment elevation =  1460.350(Ft.)
Length of street segment  =   393.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      4.916(CFS)
Depth of flow =   0.463(Ft.), Average velocity =   1.664(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  16.814(Ft.)
Flow velocity =   1.66(Ft/s)
Travel time =    3.94 min.     TC =   12.70  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.865
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.670(In/Hr) for a    10.0 year storm
Subarea runoff =      0.809(CFS) for      0.560(Ac.)
Total runoff =      5.280(CFS) Total area =       3.130(Ac.)
Street flow at end of street =      5.280(CFS)
Half street flow at end of street =      5.280(CFS)
Depth of flow =   0.473(Ft.), Average velocity =   1.694(Ft/s)
Flow width (from curb towards crown)=  17.294(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      3.130(Ac.)
Runoff from this stream =      5.280(CFS)
Time of concentration =   12.70 min.
Rainfall intensity =     1.670(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****



______________________________________________________________________
Rainfall intensity =      1.979(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.869
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.97 min.  Rain intensity =       1.98(In/Hr)
Total area =         2.09(Ac.)  Total runoff =      3.60(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.090(Ac.)
Runoff from this stream =      3.595(CFS)
Time of concentration =    8.97 min.
Rainfall intensity =     1.979(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        5.280     12.70                 1.670
2        3.595      8.97                 1.979
Largest stream flow has longer time of concentration
Qp =      5.280 + sum of

  Qb         Ia/Ib
   3.595 *    0.843 =      3.032

Qp =      8.312

Total of 2 streams to confluence:
Flow rates before confluence point:
       5.280       3.595
Area of streams before confluence:
        3.130        2.090
Results of confluence:
Total flow rate =      8.312(CFS)
Time of concentration =    12.695 min.
Effective stream area after confluence =      5.220(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        9.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1460.350(Ft.)
End of street segment elevation =  1459.110(Ft.)
Length of street segment  =   331.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)



Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      8.690(CFS)
Depth of flow =   0.529(Ft.), Average velocity =   2.086(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  20.095(Ft.)
Flow velocity =   2.09(Ft/s)
Travel time =    2.64 min.     TC =   15.34  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.863
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.522(In/Hr) for a    10.0 year storm
Subarea runoff =      0.683(CFS) for      0.520(Ac.)
Total runoff =      8.995(CFS) Total area =       5.740(Ac.)
Street flow at end of street =      8.995(CFS)
Half street flow at end of street =      8.995(CFS)
Depth of flow =   0.534(Ft.), Average velocity =   2.104(Ft/s)
Flow width (from curb towards crown)=  20.367(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      5.740(Ac.)
Runoff from this stream =      8.995(CFS)
Time of concentration =   15.34 min.
Rainfall intensity =     1.522(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      1.930(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.868
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   9.44 min.  Rain intensity =       1.93(In/Hr)
Total area =         2.31(Ac.)  Total runoff =      3.87(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________



Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.310(Ac.)
Runoff from this stream =      3.873(CFS)
Time of concentration =    9.44 min.
Rainfall intensity =     1.930(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        8.995     15.34                 1.522
2        3.873      9.44                 1.930
Largest stream flow has longer time of concentration
Qp =      8.995 + sum of

  Qb         Ia/Ib
   3.873 *    0.788 =      3.053

Qp =     12.048

Total of 2 streams to confluence:
Flow rates before confluence point:
       8.995       3.873
Area of streams before confluence:
        5.740        2.310
Results of confluence:
Total flow rate =     12.048(CFS)
Time of concentration =    15.339 min.
Effective stream area after confluence =      8.050(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       21.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1459.110(Ft.)
End of street segment elevation =  1458.230(Ft.)
Length of street segment  =   430.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =     12.337(CFS)
Depth of flow =   0.644(Ft.), Average velocity =   1.811(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  25.854(Ft.)
Flow velocity =   1.81(Ft/s)
Travel time =    3.96 min.     TC =   19.30  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000



RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.360(In/Hr) for a    10.0 year storm
Subarea runoff =      0.510(CFS) for      0.430(Ac.)
Total runoff =     12.558(CFS) Total area =       8.480(Ac.)
Street flow at end of street =     12.558(CFS)
Half street flow at end of street =     12.558(CFS)
Depth of flow =   0.647(Ft.), Average velocity =   1.819(Ft/s)
Flow width (from curb towards crown)=  26.031(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       21.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.861
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    19.30 min.
Rainfall intensity =      1.360(In/Hr) for a    10.0 year storm
Subarea runoff =      0.925(CFS) for      0.790(Ac.)
Total runoff =     13.483(CFS) Total area =       9.270(Ac.)
End of computations, total study area =            9.27 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  56.6



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041ST25.out

------------------------------------------------------------------------
HKI BUSINESS PARK
HARLEY KNOX BOULEVARD FRONTAGE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =   25.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year =  25.0
Calculated rainfall intensity data:
1 hour intensity =  0.915(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station        3.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   331.000(Ft.)
Top (of initial area) elevation =  1463.210(Ft.)
Bottom (of initial area) elevation =  1461.520(Ft.)
Difference in elevation =     1.690(Ft.)
Slope =    0.00511  s(percent)=       0.51
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.779 min.
Rainfall intensity =      2.347(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900



Initial subarea runoff =      0.737(CFS)
Total initial stream area =        0.360(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      0.360(Ac.)
Runoff from this stream =      0.737(CFS)
Time of concentration =    8.78 min.
Rainfall intensity =     2.347(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.350(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.76 min.  Rain intensity =       2.35(In/Hr)
Total area =         2.21(Ac.)  Total runoff =      4.53(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.210(Ac.)
Runoff from this stream =      4.529(CFS)
Time of concentration =    8.76 min.
Rainfall intensity =     2.350(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        0.737      8.78                 2.347
2        4.529      8.76                 2.350
Largest stream flow has longer or shorter time of concentration
Qp =      4.529 + sum of

  Qa          Tb/Ta
   0.737 *    0.998 =      0.735

Qp =      5.264

Total of 2 streams to confluence:
Flow rates before confluence point:
       0.737       4.529
Area of streams before confluence:
        0.360        2.210
Results of confluence:



Total flow rate =      5.264(CFS)
Time of concentration =     8.760 min.
Effective stream area after confluence =      2.570(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        6.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1461.520(Ft.)
End of street segment elevation =  1460.350(Ft.)
Length of street segment  =   393.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      5.775(CFS)
Depth of flow =   0.485(Ft.), Average velocity =   1.731(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  17.915(Ft.)
Flow velocity =   1.73(Ft/s)
Travel time =    3.78 min.     TC =   12.54  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.879
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.971(In/Hr) for a    25.0 year storm
Subarea runoff =      0.935(CFS) for      0.540(Ac.)
Total runoff =      6.200(CFS) Total area =       3.110(Ac.)
Street flow at end of street =      6.200(CFS)
Half street flow at end of street =      6.200(CFS)
Depth of flow =   0.495(Ft.), Average velocity =   1.761(Ft/s)
Flow width (from curb towards crown)=  18.422(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      3.110(Ac.)
Runoff from this stream =      6.200(CFS)
Time of concentration =   12.54 min.
Rainfall intensity =     1.971(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****



______________________________________________________________________
Rainfall intensity =      2.323(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.97 min.  Rain intensity =       2.32(In/Hr)
Total area =         2.09(Ac.)  Total runoff =      4.23(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.090(Ac.)
Runoff from this stream =      4.234(CFS)
Time of concentration =    8.97 min.
Rainfall intensity =     2.323(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        6.200     12.54                 1.971
2        4.234      8.97                 2.323
Largest stream flow has longer time of concentration
Qp =      6.200 + sum of

  Qb         Ia/Ib
   4.234 *    0.848 =      3.592

Qp =      9.792

Total of 2 streams to confluence:
Flow rates before confluence point:
       6.200       4.234
Area of streams before confluence:
        3.110        2.090
Results of confluence:
Total flow rate =      9.792(CFS)
Time of concentration =    12.544 min.
Effective stream area after confluence =      5.200(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        9.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1460.350(Ft.)
End of street segment elevation =  1459.110(Ft.)
Length of street segment  =   331.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)



Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =     10.243(CFS)
Depth of flow =   0.555(Ft.), Average velocity =   2.172(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  21.420(Ft.)
Flow velocity =   2.17(Ft/s)
Travel time =    2.54 min.     TC =   15.08  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.800(In/Hr) for a    25.0 year storm
Subarea runoff =      0.822(CFS) for      0.520(Ac.)
Total runoff =     10.614(CFS) Total area =       5.720(Ac.)
Street flow at end of street =     10.614(CFS)
Half street flow at end of street =     10.614(CFS)
Depth of flow =   0.561(Ft.), Average velocity =   2.192(Ft/s)
Flow width (from curb towards crown)=  21.717(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      5.720(Ac.)
Runoff from this stream =     10.614(CFS)
Time of concentration =   15.08 min.
Rainfall intensity =     1.800(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.265(In/Hr) for a    25.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   9.44 min.  Rain intensity =       2.27(In/Hr)
Total area =         2.31(Ac.)  Total runoff =      4.47(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________



Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.310(Ac.)
Runoff from this stream =      4.469(CFS)
Time of concentration =    9.44 min.
Rainfall intensity =     2.265(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1       10.614     15.08                 1.800
2        4.469      9.44                 2.265
Largest stream flow has longer time of concentration
Qp =     10.614 + sum of

  Qb         Ia/Ib
   4.469 *    0.795 =      3.552

Qp =     14.166

Total of 2 streams to confluence:
Flow rates before confluence point:
      10.614       4.469
Area of streams before confluence:
        5.720        2.310
Results of confluence:
Total flow rate =     14.166(CFS)
Time of concentration =    15.083 min.
Effective stream area after confluence =      8.030(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       21.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1459.110(Ft.)
End of street segment elevation =  1458.230(Ft.)
Length of street segment  =   430.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =     14.483(CFS)
Depth of flow =   0.679(Ft.), Average velocity =   1.864(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property =    0.64(Ft.)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  27.636(Ft.)
Flow velocity =   1.86(Ft/s)
Travel time =    3.84 min.     TC =   18.93  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.876
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000



Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.611(In/Hr) for a    25.0 year storm
Subarea runoff =      0.564(CFS) for      0.400(Ac.)
Total runoff =     14.730(CFS) Total area =       8.430(Ac.)
Street flow at end of street =     14.730(CFS)
Half street flow at end of street =     14.730(CFS)
Depth of flow =   0.684(Ft.), Average velocity =   1.866(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property =    0.86(Ft.)
Flow width (from curb towards crown)=  27.860(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       21.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.865
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    18.93 min.
Rainfall intensity =      1.611(In/Hr) for a    25.0 year storm
Subarea runoff =      1.100(CFS) for      0.790(Ac.)
Total runoff =     15.830(CFS) Total area =       9.220(Ac.)
End of computations, total study area =            9.22 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  58.1



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2012 Version 8.0
Rational Hydrology Study        Date: 03/17/21  File:2041ST100.out

------------------------------------------------------------------------
HKI BUSINESS PARK
HARLEY KNOX BOULEVARD FRONTAGE
2041-565-001

------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

 English (in-lb) Units used in input data file

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

Program License Serial Number 6293

------------------------------------------------------------------------
Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) =  100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.120(In/Hr)
Slope of intensity duration curve = 0.4900

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station        3.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   331.000(Ft.)
Top (of initial area) elevation =  1463.210(Ft.)
Bottom (of initial area) elevation =  1461.520(Ft.)
Difference in elevation =     1.690(Ft.)
Slope =    0.00511  s(percent)=       0.51
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.779 min.
Rainfall intensity =      2.872(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000



Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.918(CFS)
Total initial stream area =        0.360(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      0.360(Ac.)
Runoff from this stream =      0.918(CFS)
Time of concentration =    8.78 min.
Rainfall intensity =     2.872(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.875(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.76 min.  Rain intensity =       2.88(In/Hr)
Total area =         2.21(Ac.)  Total runoff =      5.64(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.210(Ac.)
Runoff from this stream =      5.641(CFS)
Time of concentration =    8.76 min.
Rainfall intensity =     2.875(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        0.918      8.78                 2.872
2        5.641      8.76                 2.875
Largest stream flow has longer or shorter time of concentration
Qp =      5.641 + sum of

  Qa          Tb/Ta
   0.918 *    0.998 =      0.916

Qp =      6.557



Total of 2 streams to confluence:
Flow rates before confluence point:
       0.918       5.641
Area of streams before confluence:
        0.360        2.210
Results of confluence:
Total flow rate =      6.557(CFS)
Time of concentration =     8.760 min.
Effective stream area after confluence =      2.570(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        6.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1461.520(Ft.)
End of street segment elevation =  1460.350(Ft.)
Length of street segment  =   393.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      7.168(CFS)
Depth of flow =   0.517(Ft.), Average velocity =   1.825(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  19.497(Ft.)
Flow velocity =   1.82(Ft/s)
Travel time =    3.59 min.     TC =   12.35  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.892
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  84.40
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      2.430(In/Hr) for a   100.0 year storm
Subarea runoff =      1.170(CFS) for      0.540(Ac.)
Total runoff =      7.727(CFS) Total area =       3.110(Ac.)
Street flow at end of street =      7.727(CFS)
Half street flow at end of street =      7.727(CFS)
Depth of flow =   0.528(Ft.), Average velocity =   1.859(Ft/s)
Flow width (from curb towards crown)=  20.076(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1



Stream flow area =      3.110(Ac.)
Runoff from this stream =      7.727(CFS)
Time of concentration =   12.35 min.
Rainfall intensity =     2.430(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.842(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   8.97 min.  Rain intensity =       2.84(In/Hr)
Total area =         2.09(Ac.)  Total runoff =      5.27(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.090(Ac.)
Runoff from this stream =      5.274(CFS)
Time of concentration =    8.97 min.
Rainfall intensity =     2.842(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1        7.727     12.35                 2.430
2        5.274      8.97                 2.842
Largest stream flow has longer time of concentration
Qp =      7.727 + sum of

  Qb         Ia/Ib
   5.274 *    0.855 =      4.509

Qp =     12.236

Total of 2 streams to confluence:
Flow rates before confluence point:
       7.727       5.274
Area of streams before confluence:
        3.110        2.090
Results of confluence:
Total flow rate =     12.236(CFS)
Time of concentration =    12.349 min.
Effective stream area after confluence =      5.200(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        9.000



**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1460.350(Ft.)
End of street segment elevation =  1459.110(Ft.)
Length of street segment  =   331.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =     12.800(CFS)
Depth of flow =   0.594(Ft.), Average velocity =   2.295(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  23.347(Ft.)
Flow velocity =   2.30(Ft/s)
Travel time =    2.40 min.     TC =   14.75  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.891
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  84.40
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      2.227(In/Hr) for a   100.0 year storm
Subarea runoff =      1.032(CFS) for      0.520(Ac.)
Total runoff =     13.268(CFS) Total area =       5.720(Ac.)
Street flow at end of street =     13.268(CFS)
Half street flow at end of street =     13.268(CFS)
Depth of flow =   0.600(Ft.), Average velocity =   2.315(Ft/s)
Flow width (from curb towards crown)=  23.672(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      5.720(Ac.)
Runoff from this stream =     13.268(CFS)
Time of concentration =   14.75 min.
Rainfall intensity =     2.227(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      2.772(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.887



Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
User specified values are as follows:
TC =   9.44 min.  Rain intensity =       2.77(In/Hr)
Total area =         2.31(Ac.)  Total runoff =      5.68(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      2.310(Ac.)
Runoff from this stream =      5.683(CFS)
Time of concentration =    9.44 min.
Rainfall intensity =     2.772(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)

1       13.268     14.75                 2.227
2        5.683      9.44                 2.772
Largest stream flow has longer time of concentration
Qp =     13.268 + sum of

  Qb         Ia/Ib
   5.683 *    0.803 =      4.566

Qp =     17.835

Total of 2 streams to confluence:
Flow rates before confluence point:
      13.268       5.683
Area of streams before confluence:
        5.720        2.310
Results of confluence:
Total flow rate =     17.835(CFS)
Time of concentration =    14.753 min.
Effective stream area after confluence =      8.030(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       21.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  1459.110(Ft.)
End of street segment elevation =  1458.230(Ft.)
Length of street segment  =   430.000(Ft.)
Height of curb above gutter flowline  =    8.0(In.)
Width of half street (curb to crown)  =  40.000(Ft.)
Distance from crown to crossfall grade break  =  28.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  17.000(Ft.)
Slope from curb to property line (v/hz) =   0.020



Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =     18.234(CFS)
Depth of flow =   0.738(Ft.), Average velocity =   1.898(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property =    3.58(Ft.)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  30.577(Ft.)
Flow velocity =   1.90(Ft/s)
Travel time =    3.77 min.     TC =   18.53  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.890
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  84.40
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      1.992(In/Hr) for a   100.0 year storm
Subarea runoff =      0.709(CFS) for      0.400(Ac.)
Total runoff =     18.544(CFS) Total area =       8.430(Ac.)
Street flow at end of street =     18.544(CFS)
Half street flow at end of street =     18.544(CFS)
Depth of flow =   0.742(Ft.), Average velocity =   1.902(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property =    3.79(Ft.)
Flow width (from curb towards crown)=  30.787(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       21.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.883
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    18.53 min.
Rainfall intensity =      1.992(In/Hr) for a   100.0 year storm
Subarea runoff =      1.390(CFS) for      0.790(Ac.)
Total runoff =     19.934(CFS) Total area =       9.220(Ac.)
End of computations, total study area =            9.22 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  58.1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Normal Depth 0.28 ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.49 ft³/s

Cross Section Image

Cross Section for Culvert for area A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.49 ft³/s

Results

Normal Depth 0.28 ft

Flow Area 0.84 ft²

Wetted Perimeter 3.56 ft

Hydraulic Radius 0.24 ft

Top Width 3.00 ft

Critical Depth 0.41 ft

Percent Full 84.8 %

Critical Slope 0.00609 ft/ft

Velocity 5.35 ft/s

Velocity Head 0.44 ft

Specific Energy 0.72 ft

Froude Number 1.78

Discharge Full 3.89 ft³/s

Slope Full 0.01503 ft/ft

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 84.80 %

Downstream Velocity Infinity ft/s

Worksheet for Cross Section for Culvert for area A
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.28 ft

Critical Depth 0.41 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00609 ft/ft

Worksheet for Cross Section for Culvert for area A
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Normal Depth 0.27 ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.27 ft³/s

Cross Section Image

Cross Section for Culvert for area B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.27 ft³/s

Results

Normal Depth 0.27 ft

Flow Area 0.81 ft²

Wetted Perimeter 3.54 ft

Hydraulic Radius 0.23 ft

Top Width 3.00 ft

Critical Depth 0.40 ft

Percent Full 82.2 %

Critical Slope 0.00610 ft/ft

Velocity 5.25 ft/s

Velocity Head 0.43 ft

Specific Energy 0.70 ft

Froude Number 1.78

Discharge Full 3.89 ft³/s

Slope Full 0.01658 ft/ft

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 82.18 %

Downstream Velocity Infinity ft/s

Worksheet for Cross Section for Culvert for area B
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.27 ft

Critical Depth 0.40 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00610 ft/ft

Worksheet for Cross Section for Culvert for area B
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Normal Depth 0.28 ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.59 ft³/s

Cross Section Image

Cross Section for Culvert for area C
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.02000 ft/ft

Height 0.33 ft

Bottom Width 3.00 ft

Discharge 4.59 ft³/s

Results

Normal Depth 0.28 ft

Flow Area 0.85 ft²

Wetted Perimeter 3.57 ft

Hydraulic Radius 0.24 ft

Top Width 3.00 ft

Critical Depth 0.42 ft

Percent Full 86.0 %

Critical Slope 0.00609 ft/ft

Velocity 5.39 ft/s

Velocity Head 0.45 ft

Specific Energy 0.73 ft

Froude Number 1.78

Discharge Full 3.89 ft³/s

Slope Full 0.01440 ft/ft

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 85.97 %

Downstream Velocity Infinity ft/s

Worksheet for Cross Section for Culvert for area C
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.28 ft

Critical Depth 0.42 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00609 ft/ft

Worksheet for Cross Section for Culvert for area C
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(DRAINAGE MAP)
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