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1.0 INTRODUCTION 
 
The purpose of this report is to calculate the limited hydrology and hydraulic conditions associated with the 
existing entry area culverts and their repair due to the undermining and destruction of the vineyards in the 
exit area of the culverts entering the property from the northside runoff from De Portola Road. Although not 
being submitted to an agency for review at this time, these calculations have been created using the 
Riverside County Flood Control and Water Conservation District Hydrology Manual (April 1978) as 
discussed further in Section 3.0. 
 
 
2.0 LOCATION 
 
The project site is located at northeast corner of De Portola Road and Monte de Oro in Temecula, California 
92592. A vicinity map is provided for reference in Attachment 4. 
 
 
3.0 METHODOLOGY 
 
This report has calculated 100-Year Maximum Peak Runoff based on the Riverside County Flood Control 
and Water Conservation District Hydrology Manual (April 1978) rational methodology and routes is through 
the ditches, culverts, and pipes as requested by the owner. In addition, this manual will be referred to as 
the ‘Standards’ throughout this report.  Clean copies of the excerpts from the standards have been included 
in Attachment 1: Standards Excerpts for reference. The calculations are provided in Attachment 2: 
Calculations. Exhibits are provided for reference in Attachment 3: Hydrology Exhibits. 
 
 
4.0 OPTION ANALYSIS 
 
Two options with two different pipe options have been analyzed. The options overall considerations can be 
summarized as: 
 
 Option 1A – Run North then West – 1 Pipe: This will require (1) 24” pipe 
 Option 1B – Nun North then West – 2 Pipes: This will require (2) 18” pipes 
  
 Option 2A – Run South then West – 1 Pipe: This will require (1) 24” pipe 
 Option 2B – Nun South then West – 2 Pipes: This will require (2) 18” pipes 
 
 
5.0 FEMA ANALYSIS 
 
No FEMA or flooding analysis has been performed by these calculations. 
 
 
6.0 REFERENCES 
 
The following references were utilized in the creation of this hydrology report: 
 

Brater & King, Handbook of Hydraulics, 6th ed. 
 
Hydrology Manual, Riverside County Flood Control & Water Conservation District, April 1978 
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7.0 DECLARATION OF RESPONSIBLE CHARGE 
 
I hereby declare that I am the engineer of work for this project, that I have exercised responsible charge 
over the design of the project as defined in Section 6703 of the Business and Professions code, and that 
the design is consistent with current standards. 
 
I understand that the check of project drawings and specifications by the agency is confined to a review 
only and does not relieve me, as engineer of work, of my responsibilities for project design. 
 
 
 
 
 
 
    
__________________________      ________________ 

Wilfredo Ventura        Date 
 
 
 
 
 
 
8.0 ATTACHMENTS 
The following attachment sections are provided for reference: 
 
 8.1 ATTACHMENT 1: STANDARD EXCERPTS 

This attachment contains excerpts from the standards. Please refer to the attached references. 
 

8.2 ATTACHMENT 2: CALCULATIONS 
This attachment contains the calculations. Calculations are provided here for reference. 
 
8.3 ATTACHMENT 3: HYDROLOGY EXHIBITS 
This attachment contains select exhibits that are provided here for reference. 

 

 1/23/18 
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ATTACHMENT 1: STANDARD EXCERPTS 
 

 

This attachment contains various excerpts from the Riverside County Flood Control & Water 
Conservation District Hydrology Manual (April 1978 edition). Please see the attached excerpts from the 
standards. 
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ATTACHMENT 2: CALCULATIONS 
 
 
This attachment contains the project’s calculations. Please see the attached calculations. 
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100 YEAR DESIGN STORM EVENT ROUTING 
 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 01/24/18  File:2017045D1CULVERTS.out 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 ------------------------------------------------------------------------ 
 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        1.110 to Point/Station        1.230 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   580.000(Ft.) 
 Top (of initial area) elevation =  1548.000(Ft.) 
 Bottom (of initial area) elevation =  1539.000(Ft.) 
 Difference in elevation =     9.000(Ft.) 
 Slope =    0.01552  s(percent)=       1.55 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   15.541 min. 
 Rainfall intensity =      2.171(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.875 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 3)  =  95.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.684(CFS) 
 Total initial stream area =        0.360(Ac.) 
 Pervious area fraction = 1.000 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.110 to Point/Station        1.310 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      0.360(Ac.) 
 Runoff from this stream =      0.684(CFS) 
 Time of concentration =   15.54 min. 
 Rainfall intensity =     2.171(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.210 to Point/Station        1.220 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   525.000(Ft.) 
 Top (of initial area) elevation =  1547.000(Ft.) 
 Bottom (of initial area) elevation =  1539.000(Ft.) 
 Difference in elevation =     8.000(Ft.) 
 Slope =    0.01524  s(percent)=       1.52 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   14.988 min. 
 Rainfall intensity =      2.210(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.876 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 3)  =  95.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      7.702(CFS) 
 Total initial stream area =        3.980(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.220 to Point/Station        1.310 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1539.000(Ft.) 
 Downstream point/station elevation =  1534.000(Ft.) 
 Pipe length  =    80.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.702(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     7.702(CFS) 
 Normal flow depth in pipe =    6.68(In.) 
 Flow top width inside pipe =   17.39(In.) 
 Critical Depth =   12.90(In.) 
 Pipe flow velocity =     12.91(Ft/s) 
 Travel time through pipe =    0.10 min. 
 Time of concentration (TC) =    15.09 min. 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.210 to Point/Station        1.310 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      3.980(Ac.) 
 Runoff from this stream =      7.702(CFS) 
 Time of concentration =   15.09 min. 
 Rainfall intensity =     2.203(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.684     15.54                 2.171 
 2        7.702     15.09                 2.203 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      7.702 + sum of 
    Qa          Tb/Ta 
     0.684 *    0.971 =      0.664  
 Qp =      8.367 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        0.684       7.702 
 Area of streams before confluence: 
         0.360        3.980 
 Results of confluence: 
 Total flow rate =      8.367(CFS) 
 Time of concentration =    15.092 min. 
 Effective stream area after confluence =      4.340(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.310 to Point/Station        1.520 
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME **** 
 ______________________________________________________________________ 
 Estimated mean flow rate at midpoint of channel =      8.675(CFS) 
 Depth of flow =   1.675(Ft.), Average velocity =   1.785(Ft/s) 
  ******* Irregular Channel Data *********** 
 ----------------------------------------------------------------- 
 Information entered for subchannel number 1 : 
 Point number      'X' coordinate     'Y' coordinate 
  1              0.00              2.00 
  2              5.00              1.00 
  3              6.00              0.00 
  4              7.00              1.00 
  5             13.00              2.00 
 Manning's 'N' friction factor =   0.020 
 ----------------------------------------------------------------- 
 Sub-Channel flow  =      8.675(CFS) 
   '     '  flow top width =      9.430(Ft.) 
   '     '    velocity=    1.785(Ft/s) 
   '     '  area =      4.860(Sq.Ft) 
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   '     '  Froude number =     0.438  
 
 Upstream point elevation =  1534.000(Ft.) 
 Downstream point elevation =  1533.000(Ft.) 
 Flow length =   630.000(Ft.) 
 Travel time  =    5.88 min. 
 Time of concentration =   20.97 min. 
 Depth of flow =   1.675(Ft.) 
 Average velocity =   1.785(Ft/s) 
 Total irregular channel flow =     8.675(CFS) 
 Irregular channel normal depth above invert elev. =   1.675(Ft.) 
 Average velocity of channel(s) =   1.785(Ft/s) 
  Adding area flow to channel 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 3)  =  95.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Rainfall intensity =      1.874(In/Hr) for a   100.0 year storm 
 Subarea runoff =      0.523(CFS) for      0.320(Ac.) 
 Total runoff =      8.889(CFS) Total area =       4.660(Ac.) 
 Depth of flow =   1.685(Ft.), Average velocity =   1.795(Ft/s) 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.110 to Point/Station        1.520 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      4.660(Ac.) 
 Runoff from this stream =      8.889(CFS) 
 Time of concentration =   20.97 min. 
 Rainfall intensity =     1.874(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.410 to Point/Station        1.420 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   745.000(Ft.) 
 Top (of initial area) elevation =  1540.000(Ft.) 
 Bottom (of initial area) elevation =  1536.000(Ft.) 
 Difference in elevation =     4.000(Ft.) 
 Slope =    0.00537  s(percent)=       0.54 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   21.240 min. 
 Rainfall intensity =      1.863(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.871 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 3)  =  95.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      9.398(CFS) 
 Total initial stream area =        5.790(Ac.) 
 Pervious area fraction = 1.000 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.420 to Point/Station        1.520 
 **** PIPEFLOW TRAVEL TIME (User specified size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1536.000(Ft.) 
 Downstream point/station elevation =  1533.000(Ft.) 
 Pipe length  =    60.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     9.398(CFS) 
 Given pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     9.398(CFS) 
 Normal flow depth in pipe =    7.92(In.) 
 Flow top width inside pipe =   17.87(In.) 
 Critical Depth =   14.22(In.) 
 Pipe flow velocity =     12.55(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    21.32 min. 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.410 to Point/Station        1.520 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      5.790(Ac.) 
 Runoff from this stream =      9.398(CFS) 
 Time of concentration =   21.32 min. 
 Rainfall intensity =     1.860(In/Hr) 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.510 to Point/Station        1.520 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   250.000(Ft.) 
 Top (of initial area) elevation =  1539.000(Ft.) 
 Bottom (of initial area) elevation =  1533.000(Ft.) 
 Difference in elevation =     6.000(Ft.) 
 Slope =    0.02400  s(percent)=       2.40 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   10.172 min. 
 Rainfall intensity =      2.672(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.880 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 RI index for soil(AMC 3)  =  95.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.282(CFS) 
 Total initial stream area =        0.120(Ac.) 
 Pervious area fraction = 1.000 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        1.510 to Point/Station        1.520 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.120(Ac.) 
 Runoff from this stream =      0.282(CFS) 
 Time of concentration =   10.17 min. 
 Rainfall intensity =     2.672(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        8.889     20.97                 1.874 
 2        9.398     21.32                 1.860 
 3        0.282     10.17                 2.672 
 Largest stream flow has longer time of concentration 
 Qp =      9.398 + sum of 
    Qb         Ia/Ib 
     8.889 *    0.992 =      8.819  
    Qb         Ia/Ib 
     0.282 *    0.696 =      0.196  
 Qp =     18.413 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        8.889       9.398       0.282 
 Area of streams before confluence: 
         4.660        5.790        0.120 
  
 Results of confluence: 
 Total flow rate =     18.413(CFS) 
 Time of concentration =    21.320 min. 
 Effective stream area after confluence =     10.570(Ac.) 
 End of computations, total study area =           10.57 (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 =  89.0 
 
 

100-YEAR DESIGN STORM EVENT COMPLIANCE POINT A SUMMARY 
DATA 100-YEAR 

AMC 3 
STUDY NODE POINT 1.52 
INTENSITY (IN/HR) 2.672 
TOTAL DISCHARGE (cfs) 18.4 
TIME OF CONCENTRATION (MIN) 21.32 
AREA (ACRES) 10.57 
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OPTION 1A: RUN NORTH THEN WEST – (1) 24” PIPE 
 
   CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004 - 2014  Version 9.0   
 --------------------------------------------------------------------  
   *** Improved Channel Analysis *** 
 
  Upstream (headworks) Elevation =   1533.000(Ft.) 
  Downstream (outlet) Elevation =   1517.000(Ft.) 
  Runoff/Flow Distance =    590.000(Ft.) 
  Maximum flow rate in channel(s) =     18.400(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 *** CALCULATED DEPTH DATA AT FLOW =   18.40(CFS) *** 
 Pipe length  =   590.00(Ft.) 
 Manning's N = 0.013   No. of pipes = 1 
 Required pipe flow  =    18.400(CFS) 
 Pipe size =     24.00(In.) 
 Calculated individual pipe flow  =    18.400(CFS) 
 Normal flow depth in pipe =   11.92(In.) 
 Flow top width inside pipe =   24.00(In.) 
 Critical Depth =   18.54(In.) 
 Pipe flow velocity =     11.82(Ft/s) 
 
 
OPTION 1B: RUN NORTH THEN WEST – (2) 18” PIPE 
 
   CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004 - 2014  Version 9.0   
 --------------------------------------------------------------------  
   *** Improved Channel Analysis *** 
 
  Upstream (headworks) Elevation =   1533.000(Ft.) 
  Downstream (outlet) Elevation =   1517.000(Ft.) 
  Runoff/Flow Distance =    590.000(Ft.) 
  Maximum flow rate in channel(s) =     18.400(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 *** CALCULATED DEPTH DATA AT FLOW =   18.40(CFS) *** 
 Pipe length  =   590.00(Ft.) 
 Manning's N = 0.013   No. of pipes = 2 
 Required pipe flow  =    18.400(CFS) 
 Pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     9.200(CFS) 
 Normal flow depth in pipe =    9.34(In.) 
 Flow top width inside pipe =   17.99(In.) 
 Critical Depth =   14.08(In.) 
 Pipe flow velocity =      9.94(Ft/s) 
 -------------------------------------------------------------------- 
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OPTION 2A: RUN SOUTH THEN WEST – (1) 24” PIPE 
 
   CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004 - 2014  Version 9.0   
 -------------------------------------------------------------------- 
   *** Improved Channel Analysis *** 
 
  Upstream (headworks) Elevation =   1533.000(Ft.) 
  Downstream (outlet) Elevation =   1517.000(Ft.) 
  Runoff/Flow Distance =    600.000(Ft.) 
  Maximum flow rate in channel(s) =     18.400(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 *** CALCULATED DEPTH DATA AT FLOW =   18.40(CFS) *** 
 Pipe length  =   600.00(Ft.) 
 Manning's N = 0.013   No. of pipes = 1 
 Required pipe flow  =    18.400(CFS) 
 Pipe size =     24.00(In.) 
 Calculated individual pipe flow  =    18.400(CFS) 
 Normal flow depth in pipe =   11.98(In.) 
 Flow top width inside pipe =   24.00(In.) 
 Critical Depth =   18.54(In.) 
 Pipe flow velocity =     11.75(Ft/s) 
 -------------------------------------------------------------------- 
 
 
OPTION 2B: RUN SOUTH THEN WEST – (2) 18” PIPE 
 
   CIVILCADD/CIVILDESIGN  Engineering Software, (c) 2004 - 2014  Version 9.0   
 --------------------------------------------------------------------  
   *** Improved Channel Analysis *** 
 
  Upstream (headworks) Elevation =   1533.000(Ft.) 
  Downstream (outlet) Elevation =   1517.000(Ft.) 
  Runoff/Flow Distance =    600.000(Ft.) 
  Maximum flow rate in channel(s) =     18.400(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 
 *** CALCULATED DEPTH DATA AT FLOW =   18.40(CFS) *** 
 Pipe length  =   600.00(Ft.) 
 Manning's N = 0.013   No. of pipes = 2 
 Required pipe flow  =    18.400(CFS) 
 Pipe size =     18.00(In.) 
 Calculated individual pipe flow  =     9.200(CFS) 
 Normal flow depth in pipe =    9.39(In.) 
 Flow top width inside pipe =   17.98(In.) 
 Critical Depth =   14.08(In.) 
 Pipe flow velocity =      9.88(Ft/s) 
 -------------------------------------------------------------------- 
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ATTACHMENT 3: EXHIBITS 
 

 

This attachment contains the vicinity map and other exhibits used in this report. Please see the 
attached exhibits. 








