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1. Purpose 

The purpose of this study is to evaluate the impact of the project on the existing drainage pattern, to quantify any 

increase in peak runoff rates on the downstream facilities, and to develop the necessary mitigation necessary to 

offset such impacts. 

 

2. Method of Analysis 

The site hydrology was based upon Riverside County Flood Control and Water Conversation District Hydrology 

Manual, from which pertinent soil and rainfall information was obtained. 

 

Storm flows were determined by the “RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM”, Riverside County 

Flood Control & Water Conservation District 1978 Hydrology Manual, produced by Bondamin Engineering. 

 

3. Project Description 

The proposed mixed-use project consists of multi-family residential dwelling units, multi-tenant commercial 

buildings, a vehicle fueling station, a drive-thru restaurant, two hotels, a Recreational Vehicle (RV) overnight 

parking component, and on-site activities (e.g., farmers market, outdoor entertainment).  

 

The residential portion of the project will be constructed on approximately 18.4 acres on the northern half of the 

project site and includes a total of 482 one-, two- and three- bedroom residential units in 21 three-story buildings. 

Project plans identify 479,773 square feet of residential space, resulting in a density of 26.2 dwelling units per 

acre. A total of 886 vehicle parking spaces are proposed for the residential use.  

 

The commercial/retail, vehicle fueling station and drive-thru restaurant portion of the project would be located 

on approximately 7.6 acres on the southwest corner of the project site and includes a total of 49,500 square feet 

of multi-tenant lease space for restaurant and commercial retail tenants spread across 8 single-story buildings. 

The retail areas would generally operate 12 to 15 hours a day, with the exception of the proposed gas station, 

which would operate 24 hours a day. A total of 417 parking stalls are proposed for the commercial component of 

the project. 

 

Two hotel buildings would be located on approximately 7.4 acres, near the southeast corner of the project site. 

The proposed RV Parking is located in the southeast corner of the project site, closest to the I-215/SR 60 

interchange, adjacent to the proposed hotels. The RV Parking will contain 23 RV spaces and 23 vehicle stalls. The 

two, four-story hotels will total 130,000 square feet and contain 229 guest rooms. The hotels will operate 

independently of each other. The hotels and RV Parking would operate 24 hours a day. A total of 229 parking 

spaces are proposed for the two hotels. 

 

The proposed development includes provisions for live entertainment and events and a farmers market to serve 

the proposed residences and surrounding community. The live entertainment would occur within the courtyard 

in the center of Buildings P1 through P4. The events would occur on occasion, on Fridays, Saturdays, or Sundays. 
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Events could include farmers market, outdoor entertainment, car shows (demonstration only) and similar type 

events. 

 

Vehicular access to the project site would be provided by one driveway entrance located east of the site along La 

Cadena Drive, and two driveways located along the northwest boundary of the site on Orange Street. Residents 

would primarily access the site through the entrances located at La Cadena Drive and the northern-most driveway 

along Orange Street; retail customers and hotel visitors would primarily access the site through the driveways 

along Orange Street. 

 

A Minor Conditional Use Permit has been submitted for freeway oriented signage up to 60 feet in height, as 

measured from the grade of the adjacent freeway. 

As part of the proposed development the applicant has submitted a Parcel Map subdividing 8 parcels into 15 

parcels. 

 

A recreational vehicle (RV) parking lot with 27 spaces and 18 associated RV-car spaces would be placed in the 

southeast end of the project site, south of Hotel 2. 

 

 

A. Vicinity Map 

 

 

 

 

 

 

 

 

 

4. Pre-Development Hydrology 

The site is currently vacant and has existing single family residential homes along the North and the Northeast of 

the site. West of the site is Fremont Elementary School. South and East of the site is Interstate 215 and Highway 

60. The University Wash Channel runs through the center of the site and is a trapezoidal Channel with a 10’ bottom 

with 1.5:1 side slopes that is 6.5’ deep. Existing RCFC plans (DWG 1-0384) show the channel is designed to convey 

1,900 cfs. The University Wash Channel is a RCFC master planned facility, no data is available to support this flow. 
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Offsite drainage flows from the north and the northeast corner drain into the Channel. Offsite flows located at 

the northeast corner of the site are from a double 4’ x 3’ RCB under La Cadena Drive. Existing Caltrans plans 

(Drainage System No. 35 Drainage Profiles D-79 Contract No. 08-334844 12-31-08) show the existing sizing of the 

RCB and catch basins with no cfs shown on the plans. Calculations were run for the existing double RCB resulting 

in 240 cfs.  Offsite flows from Knoll Way and Strong Street flow towards the site by a 39” storm drain line (Knoll-

Strong Strom Drain Line D-187). The storm drain plans showed no cfs on the plans. Calculations were run for the 

existing 39” RCP resulting in 46 cfs. Orange Street runoff sumps near Fremont Elementary School and drains into 

the channel. A map of the existing drainage area is located in Section 1. 

 

5. Post-Development Hydrology 

The majority of the onsite University Wash Channel will be replaced with a 96” R.C.P. All offsite runoff from the 

north and the northeast will connect directly to the proposed pipe. Proposed onsite runoff will also connect to 

the proposed pipe. All onsite runoff will be treated with proposed onsite BMP prior to draining into the proposed 

pipe. The onsite BMP will have the capacity to bypass the 100yr storm. Catch basins will be installed near Orange 

Street along the proposed pipe and will act as a bubbler to control the hydraulic grade line in the proposed pipe.  

A map of the proposed drainage area is located in Section 2.  

. 

6. Conclusion 

The hydrologic calculations provided herein substantiate the design of the proposed project and indicate the 

following: 

 

• The proposed facilities demonstrate the ability to convey the 100 year storm events as required by the 

City of Riverside Conditions of Approval 

• The post development impacts created by the additional impervious surface will be treated by the project 

Site Design and Structural BMP’s and will have the capacity to bypass the 100yr storm. The on-site 

hydrodynamic separators were sized according to the Q100 flows determined by the analysis herein. 

 

Therefore, it is our conclusion this project does not negatively impact the local community or watershed goals of 

the Santa Ana River. 



 

 

Section 1 – Pre-Development Hydrology (Rational Method) 100 

Year 
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:ex10.out

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

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

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

Program License Serial Number 5006

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

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.747(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.660
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       0.91(In/Hr)
Total area =         0.00(Ac.)  Total runoff =     30.46(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      0.000(Ac.)
Runoff from this stream =     30.460(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     0.915(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        2.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.660
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       0.91(In/Hr)
Total area =         0.00(Ac.)  Total runoff =    158.94(CFS)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      0.000(Ac.)
Runoff from this stream =    158.940(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     0.915(In/Hr)
Summary of stream data:

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

1       30.460     40.00                 0.915
2      158.940     40.00                 0.915
Largest stream flow has longer time of concentration
Qp =    158.940 + sum of

  Qb         Ia/Ib
  30.460 *    1.000 =     30.460 

Qp =    189.400

Total of 2 streams to confluence:
Flow rates before confluence point:
      30.460     158.940
Area of streams before confluence:
        0.000        0.000
Results of confluence:
Total flow rate =    189.400(CFS)
Time of concentration =    40.000 min.
Effective stream area after confluence =      0.000(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        4.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    846.000(Ft.)
End of natural channel elevation =    839.000(Ft.)
Length of natural channel  =   872.000(Ft.)
Estimated mean flow rate at midpoint of channel =      1.#IO(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   1.#J(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0080
Corrected/adjusted channel slope =  0.0080
Travel time =    0.00 min.     TC =   40.00  min.

 Adding area flow to channel
USER INPUT of soil data for subarea        
Runoff Coefficient = 0.615
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 =  0.800; Impervious fraction =  0.200
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
Subarea runoff =      5.412(CFS) for      9.620(Ac.)
Total runoff =    194.812(CFS) Total area =       9.620(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      9.620(Ac.)
Runoff from this stream =    194.812(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     0.915(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Process from Point/Station        5.000 to Point/Station        6.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   236.000(Ft.)
Top (of initial area) elevation =   865.000(Ft.)
Bottom (of initial area) elevation =   854.000(Ft.)
Difference in elevation =    11.000(Ft.)
Slope =    0.04661  s(percent)=       4.66
TC = k(0.390)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.405 min.
Rainfall intensity =      2.286(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.759
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 =  0.500; Impervious fraction =  0.500
Initial subarea runoff =      3.190(CFS)
Total initial stream area =        1.840(Ac.)
Pervious area fraction = 0.500

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        4.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    854.000(Ft.)
End of natural channel elevation =    839.000(Ft.)
Length of natural channel  =   162.000(Ft.)
Estimated mean flow rate at midpoint of channel =      3.190(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   5.79(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0926
Corrected/adjusted channel slope =  0.0926
Travel time =    0.47 min.     TC =    6.87  min.

 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.769
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      2.207(In/Hr) for a    10.0 year storm
Subarea runoff =      0.000(CFS) for      0.000(Ac.)
Total runoff =      3.190(CFS) Total area =       1.840(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      1.840(Ac.)
Runoff from this stream =      3.190(CFS)
Time of concentration =    6.87 min.
Rainfall intensity =     2.207(In/Hr)
Summary of stream data:

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

1      194.812     40.00                 0.915
2        3.190      6.87                 2.207
Largest stream flow has longer time of concentration
Qp =    194.812 + sum of

  Qb         Ia/Ib
   3.190 *    0.414 =      1.322 

Qp =    196.135
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Total of 2 streams to confluence:
Flow rates before confluence point:
     194.812       3.190
Area of streams before confluence:
        9.620        1.840
Results of confluence:
Total flow rate =    196.135(CFS)
Time of concentration =    40.000 min.
Effective stream area after confluence =     11.460(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        7.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    839.000(Ft.)
End of natural channel elevation =    833.000(Ft.)
Length of natural channel  =   484.000(Ft.)
Estimated mean flow rate at midpoint of channel =    300.877(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   7.42(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0124
Corrected/adjusted channel slope =  0.0124
Travel time =    1.09 min.     TC =   41.09  min.

 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.635
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      0.903(In/Hr) for a    10.0 year storm
Subarea runoff =      7.018(CFS) for     12.240(Ac.)
Total runoff =    203.152(CFS) Total area =      23.700(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        8.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   833.000(Ft.)
Downstream point/station elevation =   828.000(Ft.)
Pipe length  =    64.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   203.152(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =   203.152(CFS)
Normal flow depth in pipe =   28.41(In.)
Flow top width inside pipe =   34.69(In.)
Critical depth could not be calculated.
Pipe flow velocity =     31.39(Ft/s)
Travel time through pipe =    0.03 min.
Time of concentration (TC) =    41.12 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     23.700(Ac.)
Runoff from this stream =    203.152(CFS)
Time of concentration =   41.12 min.
Rainfall intensity =     0.902(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       10.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =  1000.000(Ft.)
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Top (of initial area) elevation =   866.000(Ft.)
Bottom (of initial area) elevation =   834.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.03200  s(percent)=       3.20
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   16.720 min.
Rainfall intensity =      1.415(In/Hr) for a    10.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.711
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      5.714(CFS)
Total initial stream area =        5.680(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station        8.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   834.000(Ft.)
Downstream point elevation =   828.000(Ft.)
Channel length thru subarea  =   479.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =      6.071(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =      6.071(CFS)
Depth of flow =   0.160(Ft.), Average velocity =   3.696(Ft/s)
Channel flow top width =   10.481(Ft.)
Flow Velocity =    3.70(Ft/s)
Travel time  =    2.16 min.
Time of concentration =   18.88 min.

Sub-Channel No. 1 Critical depth =      0.223(Ft.)
  '     '       '     Critical flow top width =     10.668(Ft.)
  '     '       '     Critical flow velocity=    2.638(Ft/s)
  '     '       '     Critical flow area =      2.301(Sq.Ft)

 Adding area flow to channel
COMMERCIAL subarea type                     
Runoff Coefficient = 0.860
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 =      1.331(In/Hr) for a    10.0 year storm
Subarea runoff =      0.813(CFS) for      0.710(Ac.)
Total runoff =      6.527(CFS) Total area =       6.390(Ac.)
Depth of flow =   0.168(Ft.), Average velocity =   3.801(Ft/s)

Sub-Channel No. 1 Critical depth =      0.234(Ft.)
  '     '       '     Critical flow top width =     10.703(Ft.)
  '     '       '     Critical flow velocity=    2.690(Ft/s)
  '     '       '     Critical flow area =      2.426(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      6.390(Ac.)
Runoff from this stream =      6.527(CFS)
Time of concentration =   18.88 min.
Rainfall intensity =     1.331(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
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1      203.152     41.12                 0.902
2        6.527     18.88                 1.331
Largest stream flow has longer time of concentration
Qp =    203.152 + sum of

  Qb         Ia/Ib
   6.527 *    0.678 =      4.423 

Qp =    207.575

Total of 2 streams to confluence:
Flow rates before confluence point:
     203.152       6.527
Area of streams before confluence:
       23.700        6.390
Results of confluence:
Total flow rate =    207.575(CFS)
Time of concentration =    41.121 min.
Effective stream area after confluence =     30.090(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station       11.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   828.000(Ft.)
Downstream point elevation =   825.200(Ft.)
Channel length thru subarea  =   239.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    207.733(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =    207.733(CFS)
Depth of flow =   1.331(Ft.), Average velocity =  13.014(Ft/s)
Channel flow top width =   13.992(Ft.)
Flow Velocity =   13.01(Ft/s)
Travel time  =    0.31 min.
Time of concentration =   41.43 min.

Sub-Channel No. 1 Critical depth =      2.125(Ft.)
  '     '       '     Critical flow top width =     16.375(Ft.)
  '     '       '     Critical flow velocity=    7.413(Ft/s)
  '     '       '     Critical flow area =     28.023(Sq.Ft)

 Adding area flow to channel
COMMERCIAL subarea type                     
Runoff Coefficient = 0.852
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 =      0.899(In/Hr) for a    10.0 year storm
Subarea runoff =      0.253(CFS) for      0.330(Ac.)
Total runoff =    207.828(CFS) Total area =      30.420(Ac.)
Depth of flow =   1.331(Ft.), Average velocity =  13.015(Ft/s)

Sub-Channel No. 1 Critical depth =      2.125(Ft.)
  '     '       '     Critical flow top width =     16.375(Ft.)
  '     '       '     Critical flow velocity=    7.416(Ft/s)
  '     '       '     Critical flow area =     28.023(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     30.420(Ac.)
Runoff from this stream =    207.828(CFS)
Time of concentration =   41.43 min.
Rainfall intensity =     0.899(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =  1000.000(Ft.)
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Top (of initial area) elevation =   851.000(Ft.)
Bottom (of initial area) elevation =   831.000(Ft.)
Difference in elevation =    20.000(Ft.)
Slope =    0.02000  s(percent)=       2.00
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.368 min.
Rainfall intensity =      1.350(In/Hr) for a    10.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.704
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      5.007(CFS)
Total initial stream area =        5.270(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       11.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   831.000(Ft.)
Downstream point/station elevation =   825.200(Ft.)
Pipe length  =    44.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     5.007(CFS)
Nearest computed pipe diameter  =      9.00(In.)
Calculated individual pipe flow  =     5.007(CFS)
Normal flow depth in pipe =    6.28(In.)
Flow top width inside pipe =    8.26(In.)
Critical depth could not be calculated.
Pipe flow velocity =     15.21(Ft/s)
Travel time through pipe =    0.05 min.
Time of concentration (TC) =    18.42 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      5.270(Ac.)
Runoff from this stream =      5.007(CFS)
Time of concentration =   18.42 min.
Rainfall intensity =     1.348(In/Hr)
Summary of stream data:
Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
1      207.828     41.43                 0.899
2        5.007     18.42                 1.348
Largest stream flow has longer time of concentration
Qp =    207.828 + sum of

  Qb         Ia/Ib
   5.007 *    0.667 =      3.338 

Qp =    211.166
Total of 2 streams to confluence:
Flow rates before confluence point:
     207.828       5.007
Area of streams before confluence:
       30.420        5.270
Results of confluence:
Total flow rate =    211.166(CFS)
Time of concentration =    41.427 min.
Effective stream area after confluence =     35.690(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       14.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   825.200(Ft.)
Downstream point elevation =   824.500(Ft.)
Channel length thru subarea  =    51.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    211.217(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
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Flow(q) thru subarea =    211.217(CFS)
Depth of flow =   1.283(Ft.), Average velocity =  13.802(Ft/s)
Channel flow top width =   13.850(Ft.)
Flow Velocity =   13.80(Ft/s)
Travel time  =    0.06 min.
Time of concentration =   41.49 min.
Sub-Channel No. 1 Critical depth =      2.156(Ft.)
  '     '       '     Critical flow top width =     16.469(Ft.)
  '     '       '     Critical flow velocity=    7.402(Ft/s)
  '     '       '     Critical flow area =     28.537(Sq.Ft)
 Adding area flow to channel
COMMERCIAL subarea type                     
Runoff Coefficient = 0.852
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 =      0.898(In/Hr) for a    10.0 year storm
Subarea runoff =      0.038(CFS) for      0.050(Ac.)
Total runoff =    211.204(CFS) Total area =      35.740(Ac.)
Depth of flow =   1.283(Ft.), Average velocity =  13.801(Ft/s)
Sub-Channel No. 1 Critical depth =      2.156(Ft.)
  '     '       '     Critical flow top width =     16.469(Ft.)
  '     '       '     Critical flow velocity=    7.401(Ft/s)
  '     '       '     Critical flow area =     28.537(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     35.740(Ac.)
Runoff from this stream =    211.204(CFS)
Time of concentration =   41.49 min.
Rainfall intensity =     0.898(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   745.000(Ft.)
Top (of initial area) elevation =   861.000(Ft.)
Bottom (of initial area) elevation =   829.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.04295  s(percent)=       4.30
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   14.013 min.
Rainfall intensity =      1.545(In/Hr) for a    10.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.724
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      4.788(CFS)
Total initial stream area =        4.280(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   829.000(Ft.)
Downstream point/station elevation =   824.500(Ft.)
Pipe length  =    37.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     4.788(CFS)
Nearest computed pipe diameter  =      9.00(In.)
Calculated individual pipe flow  =     4.788(CFS)
Normal flow depth in pipe =    6.26(In.)
Flow top width inside pipe =    8.28(In.)
Critical depth could not be calculated.
Pipe flow velocity =     14.60(Ft/s)
Travel time through pipe =    0.04 min.



Ex10yr Page 9 of 9

Time of concentration (TC) =    14.06 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      4.280(Ac.)
Runoff from this stream =      4.788(CFS)
Time of concentration =   14.06 min.
Rainfall intensity =     1.543(In/Hr)
Summary of stream data:
Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
1      211.204     41.49                 0.898
2        4.788     14.06                 1.543
Largest stream flow has longer time of concentration
Qp =    211.204 + sum of

  Qb         Ia/Ib
   4.788 *    0.582 =      2.787 

Qp =    213.991
Total of 2 streams to confluence:
Flow rates before confluence point:
     211.204       4.788
Area of streams before confluence:
       35.740        4.280
Results of confluence:
Total flow rate =    213.991(CFS)
Time of concentration =    41.489 min.
Effective stream area after confluence =     40.020(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       17.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Covered channel
Upstream point elevation =   824.500(Ft.)
Downstream point elevation =   816.000(Ft.)
Channel length thru subarea  =    51.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    215.014(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =    215.014(CFS)
Depth of flow =   0.623(Ft.), Average velocity =  31.564(Ft/s)
Channel flow top width =   11.869(Ft.)
Flow Velocity =   31.56(Ft/s)
Travel time  =    0.03 min.
Time of concentration =   41.52 min.
Sub-Channel No. 1 Critical depth =      2.156(Ft.)
  '     '       '     Critical flow top width =     16.469(Ft.)
  '     '       '     Critical flow velocity=    7.535(Ft/s)
  '     '       '     Critical flow area =     28.537(Sq.Ft)
 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.634
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      0.898(In/Hr) for a    10.0 year storm
Subarea runoff =      1.982(CFS) for      3.480(Ac.)
Total runoff =    215.973(CFS) Total area =      43.500(Ac.)
Depth of flow =   0.625(Ft.), Average velocity =  31.614(Ft/s)
Sub-Channel No. 1 Critical depth =      2.172(Ft.)
  '     '       '     Critical flow top width =     16.516(Ft.)
  '     '       '     Critical flow velocity=    7.501(Ft/s)
  '     '       '     Critical flow area =     28.794(Sq.Ft)
End of computations, total study area =           43.50 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.912
Area averaged RI index number =  74.5





EXST10YR Page 1 of 1

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:EXST10.out

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

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

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

Program License Serial Number 5006

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

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.747(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       18.000 to Point/Station       19.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   958.000(Ft.)
Top (of initial area) elevation =   864.000(Ft.)
Bottom (of initial area) elevation =   832.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.03340  s(percent)=       3.34
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.224 min.
Rainfall intensity =      1.905(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 =      4.068(CFS)
Total initial stream area =        2.460(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            2.46 (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
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:ex100.out

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

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

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

Program License Serial Number 5006

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

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.100(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.703
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       1.35(In/Hr)
Total area =         0.00(Ac.)  Total runoff =     46.00(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      0.000(Ac.)
Runoff from this stream =     46.000(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     1.347(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        2.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.703
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       1.35(In/Hr)
Total area =         0.00(Ac.)  Total runoff =    240.00(CFS)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      0.000(Ac.)
Runoff from this stream =    240.000(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     1.347(In/Hr)
Summary of stream data:

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

1       46.000     40.00                 1.347
2      240.000     40.00                 1.347
Largest stream flow has longer time of concentration
Qp =    240.000 + sum of

  Qb         Ia/Ib
  46.000 *    1.000 =     46.000 

Qp =    286.000

Total of 2 streams to confluence:
Flow rates before confluence point:
      46.000     240.000
Area of streams before confluence:
        0.000        0.000
Results of confluence:
Total flow rate =    286.000(CFS)
Time of concentration =    40.000 min.
Effective stream area after confluence =      0.000(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        4.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    846.000(Ft.)
End of natural channel elevation =    839.000(Ft.)
Length of natural channel  =   872.000(Ft.)
Estimated mean flow rate at midpoint of channel =      1.#IO(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   1.#J(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0080
Corrected/adjusted channel slope =  0.0080
Travel time =    0.00 min.     TC =   40.00  min.

 Adding area flow to channel
USER INPUT of soil data for subarea        
Runoff Coefficient = 0.678
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 =  0.800; Impervious fraction =  0.200
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
Subarea runoff =      8.792(CFS) for      9.620(Ac.)
Total runoff =    294.792(CFS) Total area =       9.620(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      9.620(Ac.)
Runoff from this stream =    294.792(CFS)
Time of concentration =   40.00 min.
Rainfall intensity =     1.347(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Process from Point/Station        5.000 to Point/Station        6.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   236.000(Ft.)
Top (of initial area) elevation =   865.000(Ft.)
Bottom (of initial area) elevation =   854.000(Ft.)
Difference in elevation =    11.000(Ft.)
Slope =    0.04661  s(percent)=       4.66
TC = k(0.390)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.405 min.
Rainfall intensity =      3.367(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.793
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 =  0.500; Impervious fraction =  0.500
Initial subarea runoff =      4.914(CFS)
Total initial stream area =        1.840(Ac.)
Pervious area fraction = 0.500

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        4.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    854.000(Ft.)
End of natural channel elevation =    839.000(Ft.)
Length of natural channel  =   162.000(Ft.)
Estimated mean flow rate at midpoint of channel =      4.914(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   6.39(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0926
Corrected/adjusted channel slope =  0.0926
Travel time =    0.42 min.     TC =    6.83  min.

 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.807
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      3.261(In/Hr) for a   100.0 year storm
Subarea runoff =      0.000(CFS) for      0.000(Ac.)
Total runoff =      4.914(CFS) Total area =       1.840(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      1.840(Ac.)
Runoff from this stream =      4.914(CFS)
Time of concentration =    6.83 min.
Rainfall intensity =     3.261(In/Hr)
Summary of stream data:

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

1      294.792     40.00                 1.347
2        4.914      6.83                 3.261
Largest stream flow has longer time of concentration
Qp =    294.792 + sum of

  Qb         Ia/Ib
   4.914 *    0.413 =      2.030 

Qp =    296.822
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Total of 2 streams to confluence:
Flow rates before confluence point:
     294.792       4.914
Area of streams before confluence:
        9.620        1.840
Results of confluence:
Total flow rate =    296.822(CFS)
Time of concentration =    40.000 min.
Effective stream area after confluence =     11.460(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        7.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    839.000(Ft.)
End of natural channel elevation =    833.000(Ft.)
Length of natural channel  =   484.000(Ft.)
Estimated mean flow rate at midpoint of channel =    455.335(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   8.46(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0124
Corrected/adjusted channel slope =  0.0124
Travel time =    0.95 min.     TC =   40.95  min.

 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.702
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      1.331(In/Hr) for a   100.0 year storm
Subarea runoff =     11.437(CFS) for     12.240(Ac.)
Total runoff =    308.259(CFS) Total area =      23.700(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        8.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   833.000(Ft.)
Downstream point/station elevation =   828.000(Ft.)
Pipe length  =    64.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   308.259(CFS)
Nearest computed pipe diameter  =     45.00(In.)
Calculated individual pipe flow  =   308.259(CFS)
Normal flow depth in pipe =   33.75(In.)
Flow top width inside pipe =   38.97(In.)
Critical depth could not be calculated.
Pipe flow velocity =     34.69(Ft/s)
Travel time through pipe =    0.03 min.
Time of concentration (TC) =    40.98 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     23.700(Ac.)
Runoff from this stream =    308.259(CFS)
Time of concentration =   40.98 min.
Rainfall intensity =     1.331(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       10.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =  1000.000(Ft.)
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Top (of initial area) elevation =   866.000(Ft.)
Bottom (of initial area) elevation =   834.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.03200  s(percent)=       3.20
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   16.720 min.
Rainfall intensity =      2.084(In/Hr) for a   100.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.762
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      9.024(CFS)
Total initial stream area =        5.680(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station        8.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   834.000(Ft.)
Downstream point elevation =   828.000(Ft.)
Channel length thru subarea  =   479.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =      9.588(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =      9.588(CFS)
Depth of flow =   0.211(Ft.), Average velocity =   4.407(Ft/s)
Channel flow top width =   10.633(Ft.)
Flow Velocity =    4.41(Ft/s)
Travel time  =    1.81 min.
Time of concentration =   18.53 min.

Sub-Channel No. 1 Critical depth =      0.301(Ft.)
  '     '       '     Critical flow top width =     10.902(Ft.)
  '     '       '     Critical flow velocity=    3.050(Ft/s)
  '     '       '     Critical flow area =      3.144(Sq.Ft)

 Adding area flow to channel
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
Rainfall intensity =      1.979(In/Hr) for a   100.0 year storm
Subarea runoff =      1.221(CFS) for      0.710(Ac.)
Total runoff =     10.245(CFS) Total area =       6.390(Ac.)
Depth of flow =   0.219(Ft.), Average velocity =   4.520(Ft/s)

Sub-Channel No. 1 Critical depth =      0.313(Ft.)
  '     '       '     Critical flow top width =     10.938(Ft.)
  '     '       '     Critical flow velocity=    3.132(Ft/s)
  '     '       '     Critical flow area =      3.271(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      6.390(Ac.)
Runoff from this stream =     10.245(CFS)
Time of concentration =   18.53 min.
Rainfall intensity =     1.979(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
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1      308.259     40.98                 1.331
2       10.245     18.53                 1.979
Largest stream flow has longer time of concentration
Qp =    308.259 + sum of

  Qb         Ia/Ib
  10.245 *    0.672 =      6.889 

Qp =    315.148

Total of 2 streams to confluence:
Flow rates before confluence point:
     308.259      10.245
Area of streams before confluence:
       23.700        6.390
Results of confluence:
Total flow rate =    315.148(CFS)
Time of concentration =    40.984 min.
Effective stream area after confluence =     30.090(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station       11.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   828.000(Ft.)
Downstream point elevation =   825.200(Ft.)
Channel length thru subarea  =   239.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    315.384(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =    315.384(CFS)
Depth of flow =   1.692(Ft.), Average velocity =  14.869(Ft/s)
Channel flow top width =   15.075(Ft.)
Flow Velocity =   14.87(Ft/s)
Travel time  =    0.27 min.
Time of concentration =   41.25 min.

Sub-Channel No. 1 Critical depth =      2.719(Ft.)
  '     '       '     Critical flow top width =     18.156(Ft.)
  '     '       '     Critical flow velocity=    8.240(Ft/s)
  '     '       '     Critical flow area =     38.275(Sq.Ft)

 Adding area flow to channel
COMMERCIAL subarea type                     
Runoff Coefficient = 0.860
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 =      1.327(In/Hr) for a   100.0 year storm
Subarea runoff =      0.377(CFS) for      0.330(Ac.)
Total runoff =    315.524(CFS) Total area =      30.420(Ac.)
Depth of flow =   1.692(Ft.), Average velocity =  14.871(Ft/s)

Sub-Channel No. 1 Critical depth =      2.719(Ft.)
  '     '       '     Critical flow top width =     18.156(Ft.)
  '     '       '     Critical flow velocity=    8.244(Ft/s)
  '     '       '     Critical flow area =     38.275(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     30.420(Ac.)
Runoff from this stream =    315.524(CFS)
Time of concentration =   41.25 min.
Rainfall intensity =     1.327(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =  1000.000(Ft.)
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Top (of initial area) elevation =   851.000(Ft.)
Bottom (of initial area) elevation =   831.000(Ft.)
Difference in elevation =    20.000(Ft.)
Slope =    0.02000  s(percent)=       2.00
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   18.368 min.
Rainfall intensity =      1.988(In/Hr) for a   100.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.757
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      7.929(CFS)
Total initial stream area =        5.270(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       11.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   831.000(Ft.)
Downstream point/station elevation =   825.200(Ft.)
Pipe length  =    44.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     7.929(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     7.929(CFS)
Normal flow depth in pipe =    6.79(In.)
Flow top width inside pipe =   11.90(In.)
Critical depth could not be calculated.
Pipe flow velocity =     17.30(Ft/s)
Travel time through pipe =    0.04 min.
Time of concentration (TC) =    18.41 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      5.270(Ac.)
Runoff from this stream =      7.929(CFS)
Time of concentration =   18.41 min.
Rainfall intensity =     1.986(In/Hr)
Summary of stream data:
Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
1      315.524     41.25                 1.327
2        7.929     18.41                 1.986
Largest stream flow has longer time of concentration
Qp =    315.524 + sum of

  Qb         Ia/Ib
   7.929 *    0.668 =      5.297 

Qp =    320.822
Total of 2 streams to confluence:
Flow rates before confluence point:
     315.524       7.929
Area of streams before confluence:
       30.420        5.270
Results of confluence:
Total flow rate =    320.822(CFS)
Time of concentration =    41.252 min.
Effective stream area after confluence =     35.690(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       14.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Upstream point elevation =   825.200(Ft.)
Downstream point elevation =   824.500(Ft.)
Channel length thru subarea  =    51.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    320.899(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
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Flow(q) thru subarea =    320.899(CFS)
Depth of flow =   1.633(Ft.), Average velocity =  15.784(Ft/s)
Channel flow top width =   14.899(Ft.)
Flow Velocity =   15.78(Ft/s)
Travel time  =    0.05 min.
Time of concentration =   41.31 min.
Sub-Channel No. 1 Critical depth =      2.750(Ft.)
  '     '       '     Critical flow top width =     18.250(Ft.)
  '     '       '     Critical flow velocity=    8.261(Ft/s)
  '     '       '     Critical flow area =     38.844(Sq.Ft)
 Adding area flow to channel
COMMERCIAL subarea type                     
Runoff Coefficient = 0.860
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 =      1.326(In/Hr) for a   100.0 year storm
Subarea runoff =      0.057(CFS) for      0.050(Ac.)
Total runoff =    320.879(CFS) Total area =      35.740(Ac.)
Depth of flow =   1.633(Ft.), Average velocity =  15.784(Ft/s)
Sub-Channel No. 1 Critical depth =      2.750(Ft.)
  '     '       '     Critical flow top width =     18.250(Ft.)
  '     '       '     Critical flow velocity=    8.261(Ft/s)
  '     '       '     Critical flow area =     38.844(Sq.Ft)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     35.740(Ac.)
Runoff from this stream =    320.879(CFS)
Time of concentration =   41.31 min.
Rainfall intensity =     1.326(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   745.000(Ft.)
Top (of initial area) elevation =   861.000(Ft.)
Bottom (of initial area) elevation =   829.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.04295  s(percent)=       4.30
TC = k(0.530)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   14.013 min.
Rainfall intensity =      2.276(In/Hr) for a   100.0 year storm
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.772
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      7.524(CFS)
Total initial stream area =        4.280(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   829.000(Ft.)
Downstream point/station elevation =   824.500(Ft.)
Pipe length  =    37.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     7.524(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     7.524(CFS)
Normal flow depth in pipe =    6.74(In.)
Flow top width inside pipe =   11.91(In.)
Critical depth could not be calculated.
Pipe flow velocity =     16.57(Ft/s)
Travel time through pipe =    0.04 min.
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Time of concentration (TC) =    14.05 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      4.280(Ac.)
Runoff from this stream =      7.524(CFS)
Time of concentration =   14.05 min.
Rainfall intensity =     2.273(In/Hr)
Summary of stream data:
Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
1      320.879     41.31                 1.326
2        7.524     14.05                 2.273
Largest stream flow has longer time of concentration
Qp =    320.879 + sum of

  Qb         Ia/Ib
   7.524 *    0.583 =      4.388 

Qp =    325.267
Total of 2 streams to confluence:
Flow rates before confluence point:
     320.879       7.524
Area of streams before confluence:
       35.740        4.280
Results of confluence:
Total flow rate =    325.267(CFS)
Time of concentration =    41.306 min.
Effective stream area after confluence =     40.020(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       17.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Covered channel
Upstream point elevation =   824.500(Ft.)
Downstream point elevation =   816.000(Ft.)
Channel length thru subarea  =    51.000(Ft.)
Channel base width =   10.000(Ft.)
Slope or 'Z' of left channel bank =   1.500
Slope or 'Z' of right channel bank =   1.500
Estimated mean flow rate at midpoint of channel =    326.933(CFS)
Manning's 'N'    = 0.013
Maximum depth of channel  =    6.500(Ft.)
Flow(q) thru subarea =    326.933(CFS)
Depth of flow =   0.798(Ft.), Average velocity =  36.580(Ft/s)
Channel flow top width =   12.395(Ft.)
Flow Velocity =   36.58(Ft/s)
Travel time  =    0.02 min.
Time of concentration =   41.33 min.
Sub-Channel No. 1 Critical depth =      2.781(Ft.)
  '     '       '     Critical flow top width =     18.344(Ft.)
  '     '       '     Critical flow velocity=    8.295(Ft/s)
  '     '       '     Critical flow area =     39.416(Sq.Ft)
 Adding area flow to channel
UNDEVELOPED (poor cover) subarea           
Runoff Coefficient = 0.701
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)  =  78.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      1.325(In/Hr) for a   100.0 year storm
Subarea runoff =      3.234(CFS) for      3.480(Ac.)
Total runoff =    328.501(CFS) Total area =      43.500(Ac.)
Depth of flow =   0.800(Ft.), Average velocity =  36.641(Ft/s)
Sub-Channel No. 1 Critical depth =      2.781(Ft.)
  '     '       '     Critical flow top width =     18.344(Ft.)
  '     '       '     Critical flow velocity=    8.334(Ft/s)
  '     '       '     Critical flow area =     39.416(Sq.Ft)

End of computations, total study area =           43.50 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.912
Area averaged RI index number =  74.5
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:EXST.out

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

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

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

Program License Serial Number 5006

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

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.100(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       18.000 to Point/Station       19.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   958.000(Ft.)
Top (of initial area) elevation =   864.000(Ft.)
Bottom (of initial area) elevation =   832.000(Ft.)
Difference in elevation =    32.000(Ft.)
Slope =    0.03340  s(percent)=       3.34
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.224 min.
Rainfall intensity =      2.806(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.876
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 =      6.043(CFS)
Total initial stream area =        2.460(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            2.46 (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
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:off10.out

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

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

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

Program License Serial Number 5006

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

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.747(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   351.000(Ft.)
Top (of initial area) elevation =   852.000(Ft.)
Bottom (of initial area) elevation =   844.000(Ft.)
Difference in elevation =     8.000(Ft.)
Slope =    0.02279  s(percent)=       2.28
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.663 min.
Rainfall intensity =      2.241(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.871
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 =      2.812(CFS)
Total initial stream area =        1.440(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      1.440(Ac.)
Runoff from this stream =      2.812(CFS)
Time of concentration =    6.66 min.
Rainfall intensity =     2.241(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.660
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
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RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       0.91(In/Hr)
Total area =         0.00(Ac.)  Total runoff =    158.94(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        2.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   846.000(Ft.)
Downstream point/station elevation =   844.000(Ft.)
Pipe length  =    72.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   158.940(CFS)
Nearest computed pipe diameter  =     42.00(In.)
Calculated individual pipe flow  =   158.940(CFS)
Normal flow depth in pipe =   32.63(In.)
Flow top width inside pipe =   34.98(In.)
Critical depth could not be calculated.
Pipe flow velocity =     19.83(Ft/s)
Travel time through pipe =    0.06 min.
Time of concentration (TC) =    40.06 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      0.000(Ac.)
Runoff from this stream =    158.940(CFS)
Time of concentration =   40.06 min.
Rainfall intensity =     0.914(In/Hr)
Summary of stream data:

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

1        2.812      6.66                 2.241
2      158.940     40.06                 0.914
Largest stream flow has longer time of concentration
Qp =    158.940 + sum of

  Qb         Ia/Ib
   2.812 *    0.408 =      1.147 

Qp =    160.087

Total of 2 streams to confluence:
Flow rates before confluence point:
       2.812     158.940
Area of streams before confluence:
        1.440        0.000
Results of confluence:
Total flow rate =    160.087(CFS)
Time of concentration =    40.061 min.
Effective stream area after confluence =      1.440(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        4.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   844.000(Ft.)
Downstream point/station elevation =   833.000(Ft.)
Pipe length  =  1157.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   160.087(CFS)
Nearest computed pipe diameter  =     51.00(In.)
Calculated individual pipe flow  =   160.087(CFS)
Normal flow depth in pipe =   40.59(In.)
Flow top width inside pipe =   41.11(In.)
Critical Depth =   44.47(In.)
Pipe flow velocity =     13.22(Ft/s)
Travel time through pipe =    1.46 min.
Time of concentration (TC) =    41.52 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
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The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      1.440(Ac.)
Runoff from this stream =    160.087(CFS)
Time of concentration =   41.52 min.
Rainfall intensity =     0.898(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        6.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   245.000(Ft.)
Top (of initial area) elevation =   865.000(Ft.)
Bottom (of initial area) elevation =   852.500(Ft.)
Difference in elevation =    12.500(Ft.)
Slope =    0.05102  s(percent)=       5.10
TC = k(0.390)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.385 min.
Rainfall intensity =      2.289(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.759
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 =  0.500; Impervious fraction =  0.500
Initial subarea runoff =      5.037(CFS)
Total initial stream area =        2.900(Ac.)
Pervious area fraction = 0.500

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        7.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   852.500(Ft.)
Downstream point/station elevation =   835.600(Ft.)
Pipe length  =   210.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     5.037(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     5.037(CFS)
Normal flow depth in pipe =    5.99(In.)
Flow top width inside pipe =   12.00(In.)
Critical Depth =   11.03(In.)
Pipe flow velocity =     12.86(Ft/s)
Travel time through pipe =    0.27 min.
Time of concentration (TC) =     6.66 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 2 in normal stream number 1
Stream flow area =      2.900(Ac.)
Runoff from this stream =      5.037(CFS)
Time of concentration =    6.66 min.
Rainfall intensity =     2.242(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.660
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       0.91(In/Hr)
Total area =         0.00(Ac.)  Total runoff =     30.46(CFS)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        9.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    857.000(Ft.)
End of natural channel elevation =    841.500(Ft.)
Length of natural channel  =   505.000(Ft.)
Estimated mean flow rate at midpoint of channel =      1.#IO(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   1.#J(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0307
Corrected/adjusted channel slope =  0.0307
Travel time =    0.00 min.     TC =   40.00  min.

 Adding area flow to channel
SINGLE FAMILY (1/2 Acre Lot)                
Runoff Coefficient = 0.612
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 =  0.600; Impervious fraction =  0.400
Rainfall intensity =      0.915(In/Hr) for a    10.0 year storm
Subarea runoff =      2.893(CFS) for      5.170(Ac.)
Total runoff =     33.353(CFS) Total area =       5.170(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        7.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   841.500(Ft.)
Downstream point/station elevation =   835.600(Ft.)
Pipe length  =   214.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    33.353(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    33.353(CFS)
Normal flow depth in pipe =   17.60(In.)
Flow top width inside pipe =   21.22(In.)
Critical depth could not be calculated.
Pipe flow velocity =     13.51(Ft/s)
Travel time through pipe =    0.26 min.
Time of concentration (TC) =    40.26 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 2 in normal stream number 2
Stream flow area =      5.170(Ac.)
Runoff from this stream =     33.353(CFS)
Time of concentration =   40.26 min.
Rainfall intensity =     0.912(In/Hr)
Summary of stream data:

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

1        5.037      6.66                 2.242
2       33.353     40.26                 0.912
Largest stream flow has longer time of concentration
Qp =     33.353 + sum of

  Qb         Ia/Ib
   5.037 *    0.407 =      2.048 

Qp =     35.401

Total of 2 streams to confluence:
Flow rates before confluence point:
       5.037      33.353
Area of streams before confluence:
        2.900        5.170
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Results of confluence:
Total flow rate =     35.401(CFS)
Time of concentration =    40.264 min.
Effective stream area after confluence =      8.070(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        4.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   835.600(Ft.)
Downstream point/station elevation =   833.000(Ft.)
Pipe length  =   300.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    35.401(CFS)
Nearest computed pipe diameter  =     30.00(In.)
Calculated individual pipe flow  =    35.401(CFS)
Normal flow depth in pipe =   22.83(In.)
Flow top width inside pipe =   25.59(In.)
Critical Depth =   24.23(In.)
Pipe flow velocity =      8.83(Ft/s)
Travel time through pipe =    0.57 min.
Time of concentration (TC) =    40.83 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      8.070(Ac.)
Runoff from this stream =     35.401(CFS)
Time of concentration =   40.83 min.
Rainfall intensity =     0.905(In/Hr)
Summary of stream data:

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

1      160.087     41.52          0.898
2       35.401     40.83          0.905
Largest stream flow has longer time of concentration
Qp =    160.087 + sum of

  Qb         Ia/Ib
  35.401 *    0.992 =     35.106

Qp =    195.193

Total of 2 main streams to confluence:
Flow rates before confluence point:
     160.087      35.401
Area of streams before confluence:
        1.440        8.070

Results of confluence:
Total flow rate =    195.193(CFS)
Time of concentration =    41.519 min.
Effective stream area after confluence  =      9.510(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station       10.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   833.000(Ft.)
Downstream point/station elevation =   832.000(Ft.)
Pipe length  =   301.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   195.193(CFS)
Nearest computed pipe diameter  =     66.00(In.)
Calculated individual pipe flow  =   195.193(CFS)
Normal flow depth in pipe =   54.56(In.)
Flow top width inside pipe =   49.96(In.)
Critical Depth =   46.92(In.)
Pipe flow velocity =      9.28(Ft/s)
Travel time through pipe =    0.54 min.
Time of concentration (TC) =    42.06 min.
End of computations, total study area =            9.51 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.
Area averaged pervious area fraction(Ap) = 0.494
Area averaged RI index number =  56.0
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:pro10.out

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

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

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

Program License Serial Number 5006

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

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.747(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   585.000(Ft.)
Top (of initial area) elevation =   856.100(Ft.)
Bottom (of initial area) elevation =   851.300(Ft.)
Difference in elevation =     4.800(Ft.)
Slope =    0.00821  s(percent)=       0.82
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   10.027 min.
Rainfall intensity =      1.827(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.867
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 =      0.982(CFS)
Total initial stream area =        0.620(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    851.300(Ft.)
End of natural channel elevation =    832.000(Ft.)
Length of natural channel  =  1312.000(Ft.)
Estimated mean flow rate at midpoint of channel =     18.441(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   3.56(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0147
Corrected/adjusted channel slope =  0.0147
Travel time =    6.15 min.     TC =   16.18  min.

 Adding area flow to channel
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COMMERCIAL subarea type                     
Runoff Coefficient = 0.862
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 =      1.438(In/Hr) for a    10.0 year storm
Subarea runoff =     27.329(CFS) for     22.040(Ac.)
Total runoff =     28.311(CFS) Total area =      22.660(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   832.000(Ft.)
Downstream point/station elevation =   830.000(Ft.)
Pipe length  =   118.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    28.311(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    28.311(CFS)
Normal flow depth in pipe =   18.89(In.)
Flow top width inside pipe =   19.65(In.)
Critical Depth =   21.99(In.)
Pipe flow velocity =     10.68(Ft/s)
Travel time through pipe =    0.18 min.
Time of concentration (TC) =    16.36 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     22.660(Ac.)
Runoff from this stream =     28.311(CFS)
Time of concentration =   16.36 min.
Rainfall intensity =     1.430(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       14.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   551.000(Ft.)
Top (of initial area) elevation =   858.000(Ft.)
Bottom (of initial area) elevation =   830.000(Ft.)
Difference in elevation =    28.000(Ft.)
Slope =    0.05082  s(percent)=       5.08
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.798 min.
Rainfall intensity =      2.219(In/Hr) for a    10.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.871
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 =      6.069(CFS)
Total initial stream area =        3.140(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      3.140(Ac.)
Runoff from this stream =      6.069(CFS)
Time of concentration =    6.80 min.
Rainfall intensity =     2.219(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
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1       28.311     16.36                 1.430
2        6.069      6.80                 2.219
Largest stream flow has longer time of concentration
Qp =     28.311 + sum of

  Qb         Ia/Ib
   6.069 *    0.645 =      3.912 

Qp =     32.223

Total of 2 streams to confluence:
Flow rates before confluence point:
      28.311       6.069
Area of streams before confluence:
       22.660        3.140
Results of confluence:
Total flow rate =     32.223(CFS)
Time of concentration =    16.361 min.
Effective stream area after confluence =     25.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       16.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   830.000(Ft.)
Downstream point/station elevation =   829.000(Ft.)
Pipe length  =   103.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    32.223(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    32.223(CFS)
Normal flow depth in pipe =   23.81(In.)
Flow top width inside pipe =   17.42(In.)
Critical Depth =   23.44(In.)
Pipe flow velocity =      8.68(Ft/s)
Travel time through pipe =    0.20 min.
Time of concentration (TC) =    16.56 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     25.800(Ac.)
Runoff from this stream =     32.223(CFS)
Time of concentration =   16.56 min.
Rainfall intensity =     1.422(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.500 to Point/Station       16.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   903.000(Ft.)
Top (of initial area) elevation =   860.000(Ft.)
Bottom (of initial area) elevation =   829.000(Ft.)
Difference in elevation =    31.000(Ft.)
Slope =    0.03433  s(percent)=       3.43
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.959 min.
Rainfall intensity =      1.933(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 =     13.427(CFS)
Total initial stream area =        8.000(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      8.000(Ac.)
Runoff from this stream =     13.427(CFS)
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Time of concentration =    8.96 min.
Rainfall intensity =     1.933(In/Hr)
Summary of stream data:

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

1       32.223     16.56                 1.422
2       13.427      8.96                 1.933
Largest stream flow has longer time of concentration
Qp =     32.223 + sum of

  Qb         Ia/Ib
  13.427 *    0.736 =      9.876 

Qp =     42.099

Total of 2 streams to confluence:
Flow rates before confluence point:
      32.223      13.427
Area of streams before confluence:
       25.800        8.000
Results of confluence:
Total flow rate =     42.099(CFS)
Time of concentration =    16.558 min.
Effective stream area after confluence =     33.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.750
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   829.000(Ft.)
Downstream point/station elevation =   826.000(Ft.)
Pipe length  =    28.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    42.099(CFS)
Nearest computed pipe diameter  =     21.00(In.)
Calculated individual pipe flow  =    42.099(CFS)
Normal flow depth in pipe =   14.37(In.)
Flow top width inside pipe =   19.52(In.)
Critical depth could not be calculated.
Pipe flow velocity =     24.02(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =    16.58 min.
End of computations, total study area =           33.80 (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
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/29/18  File:prost10.out

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

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

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

Program License Serial Number 5006

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

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year =  10.0
Calculated rainfall intensity data:
1 hour intensity =  0.747(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       18.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   972.000(Ft.)
Top (of initial area) elevation =   861.000(Ft.)
Bottom (of initial area) elevation =   832.000(Ft.)
Difference in elevation =    29.000(Ft.)
Slope =    0.02984  s(percent)=       2.98
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.489 min.
Rainfall intensity =      1.878(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 =      5.459(CFS)
Total initial stream area =        3.350(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            3.35 (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
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:off.out

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

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

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

Program License Serial Number 5006

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

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.100(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   351.000(Ft.)
Top (of initial area) elevation =   852.000(Ft.)
Bottom (of initial area) elevation =   844.000(Ft.)
Difference in elevation =     8.000(Ft.)
Slope =    0.02279  s(percent)=       2.28
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.663 min.
Rainfall intensity =      3.301(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.878
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 =      4.175(CFS)
Total initial stream area =        1.440(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      1.440(Ac.)
Runoff from this stream =      4.175(CFS)
Time of concentration =    6.66 min.
Rainfall intensity =     3.301(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.703
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
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RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       1.35(In/Hr)
Total area =         0.00(Ac.)  Total runoff =    240.00(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        2.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   846.000(Ft.)
Downstream point/station elevation =   844.000(Ft.)
Pipe length  =    72.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   240.000(CFS)
Nearest computed pipe diameter  =     48.00(In.)
Calculated individual pipe flow  =   240.000(CFS)
Normal flow depth in pipe =   39.47(In.)
Flow top width inside pipe =   36.70(In.)
Critical depth could not be calculated.
Pipe flow velocity =     21.72(Ft/s)
Travel time through pipe =    0.06 min.
Time of concentration (TC) =    40.06 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        2.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      0.000(Ac.)
Runoff from this stream =    240.000(CFS)
Time of concentration =   40.06 min.
Rainfall intensity =     1.346(In/Hr)
Summary of stream data:

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

1        4.175      6.66                 3.301
2      240.000     40.06                 1.346
Largest stream flow has longer time of concentration
Qp =    240.000 + sum of

  Qb         Ia/Ib
   4.175 *    0.408 =      1.703 

Qp =    241.703

Total of 2 streams to confluence:
Flow rates before confluence point:
       4.175     240.000
Area of streams before confluence:
        1.440        0.000
Results of confluence:
Total flow rate =    241.703(CFS)
Time of concentration =    40.055 min.
Effective stream area after confluence =      1.440(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        4.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   844.000(Ft.)
Downstream point/station elevation =   833.000(Ft.)
Pipe length  =  1157.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   241.703(CFS)
Nearest computed pipe diameter  =     60.00(In.)
Calculated individual pipe flow  =   241.703(CFS)
Normal flow depth in pipe =   46.78(In.)
Flow top width inside pipe =   49.73(In.)
Critical Depth =   52.45(In.)
Pipe flow velocity =     14.72(Ft/s)
Travel time through pipe =    1.31 min.
Time of concentration (TC) =    41.37 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
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The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      1.440(Ac.)
Runoff from this stream =    241.703(CFS)
Time of concentration =   41.37 min.
Rainfall intensity =     1.325(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        6.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   245.000(Ft.)
Top (of initial area) elevation =   865.000(Ft.)
Bottom (of initial area) elevation =   852.500(Ft.)
Difference in elevation =    12.500(Ft.)
Slope =    0.05102  s(percent)=       5.10
TC = k(0.390)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.385 min.
Rainfall intensity =      3.372(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.793
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 =  0.500; Impervious fraction =  0.500
Initial subarea runoff =      7.758(CFS)
Total initial stream area =        2.900(Ac.)
Pervious area fraction = 0.500

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        7.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   852.500(Ft.)
Downstream point/station elevation =   835.600(Ft.)
Pipe length  =   210.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     7.758(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     7.758(CFS)
Normal flow depth in pipe =    7.88(In.)
Flow top width inside pipe =   11.40(In.)
Critical depth could not be calculated.
Pipe flow velocity =     14.19(Ft/s)
Travel time through pipe =    0.25 min.
Time of concentration (TC) =     6.63 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 2 in normal stream number 1
Stream flow area =      2.900(Ac.)
Runoff from this stream =      7.758(CFS)
Time of concentration =    6.63 min.
Rainfall intensity =     3.309(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        8.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
SINGLE FAMILY (1/4 Acre Lot)                
Runoff Coefficient = 0.703
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 =  0.500; Impervious fraction =  0.500
User specified values are as follows:
TC =  40.00 min.  Rain intensity =       1.35(In/Hr)
Total area =         0.00(Ac.)  Total runoff =     46.00(CFS)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        9.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    857.000(Ft.)
End of natural channel elevation =    841.500(Ft.)
Length of natural channel  =   505.000(Ft.)
Estimated mean flow rate at midpoint of channel =      1.#IO(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   1.#J(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0307
Corrected/adjusted channel slope =  0.0307
Travel time =    0.00 min.     TC =   40.00  min.

 Adding area flow to channel
SINGLE FAMILY (1/2 Acre Lot)                
Runoff Coefficient = 0.664
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 =  0.600; Impervious fraction =  0.400
Rainfall intensity =      1.347(In/Hr) for a   100.0 year storm
Subarea runoff =      4.623(CFS) for      5.170(Ac.)
Total runoff =     50.623(CFS) Total area =       5.170(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        7.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   841.500(Ft.)
Downstream point/station elevation =   835.600(Ft.)
Pipe length  =   214.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    50.623(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    50.623(CFS)
Normal flow depth in pipe =   21.75(In.)
Flow top width inside pipe =   21.37(In.)
Critical depth could not be calculated.
Pipe flow velocity =     14.74(Ft/s)
Travel time through pipe =    0.24 min.
Time of concentration (TC) =    40.24 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 2 in normal stream number 2
Stream flow area =      5.170(Ac.)
Runoff from this stream =     50.623(CFS)
Time of concentration =   40.24 min.
Rainfall intensity =     1.343(In/Hr)
Summary of stream data:

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

1        7.758      6.63                 3.309
2       50.623     40.24                 1.343
Largest stream flow has longer time of concentration
Qp =     50.623 + sum of

  Qb         Ia/Ib
   7.758 *    0.406 =      3.149 

Qp =     53.773

Total of 2 streams to confluence:
Flow rates before confluence point:
       7.758      50.623
Area of streams before confluence:
        2.900        5.170
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Results of confluence:
Total flow rate =     53.773(CFS)
Time of concentration =    40.242 min.
Effective stream area after confluence =      8.070(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        4.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   835.600(Ft.)
Downstream point/station elevation =   833.000(Ft.)
Pipe length  =   300.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    53.773(CFS)
Nearest computed pipe diameter  =     36.00(In.)
Calculated individual pipe flow  =    53.773(CFS)
Normal flow depth in pipe =   25.88(In.)
Flow top width inside pipe =   32.37(In.)
Critical Depth =   28.57(In.)
Pipe flow velocity =      9.89(Ft/s)
Travel time through pipe =    0.51 min.
Time of concentration (TC) =    40.75 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        4.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      8.070(Ac.)
Runoff from this stream =     53.773(CFS)
Time of concentration =   40.75 min.
Rainfall intensity =     1.335(In/Hr)
Summary of stream data:

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

1      241.703     41.37          1.325
2       53.773     40.75          1.335
Largest stream flow has longer time of concentration
Qp =    241.703 + sum of

  Qb         Ia/Ib
  53.773 *    0.993 =     53.370

Qp =    295.072
Total of 2 main streams to confluence:
Flow rates before confluence point:
     241.703      53.773
Area of streams before confluence:
        1.440        8.070
Results of confluence:
Total flow rate =    295.072(CFS)
Time of concentration =    41.365 min.
Effective stream area after confluence  =      9.510(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station       10.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   833.000(Ft.)
Downstream point/station elevation =   832.000(Ft.)
Pipe length  =   301.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   295.072(CFS)
Nearest computed pipe diameter  =     78.00(In.)
Calculated individual pipe flow  =   295.072(CFS)
Normal flow depth in pipe =   62.34(In.)
Flow top width inside pipe =   62.48(In.)
Critical Depth =   55.33(In.)
Pipe flow velocity =     10.38(Ft/s)
Travel time through pipe =    0.48 min.
Time of concentration (TC) =    41.85 min.
End of computations, total study area =            9.51 (Ac.)
The following figures maybe used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.494
Area averaged RI index number =  56.0
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/30/18  File:pro.out

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

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

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

Program License Serial Number 5006

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

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.100(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   585.000(Ft.)
Top (of initial area) elevation =   856.100(Ft.)
Bottom (of initial area) elevation =   851.300(Ft.)
Difference in elevation =     4.800(Ft.)
Slope =    0.00821  s(percent)=       0.82
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   10.027 min.
Rainfall intensity =      2.691(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.875
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 =      1.459(CFS)
Total initial stream area =        0.620(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    851.300(Ft.)
End of natural channel elevation =    832.000(Ft.)
Length of natural channel  =  1312.000(Ft.)
Estimated mean flow rate at midpoint of channel =     27.399(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =   3.96(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0147
Corrected/adjusted channel slope =  0.0147
Travel time =    5.52 min.     TC =   15.55  min.

 Adding area flow to channel
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COMMERCIAL subarea type                     
Runoff Coefficient = 0.871
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 =      2.161(In/Hr) for a   100.0 year storm
Subarea runoff =     41.464(CFS) for     22.040(Ac.)
Total runoff =     42.923(CFS) Total area =      22.660(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   832.000(Ft.)
Downstream point/station elevation =   830.000(Ft.)
Pipe length  =   118.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    42.923(CFS)
Nearest computed pipe diameter  =     30.00(In.)
Calculated individual pipe flow  =    42.923(CFS)
Normal flow depth in pipe =   20.37(In.)
Flow top width inside pipe =   28.01(In.)
Critical Depth =   26.27(In.)
Pipe flow velocity =     12.10(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =    15.71 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     22.660(Ac.)
Runoff from this stream =     42.923(CFS)
Time of concentration =   15.71 min.
Rainfall intensity =     2.150(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       14.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   551.000(Ft.)
Top (of initial area) elevation =   858.000(Ft.)
Bottom (of initial area) elevation =   830.000(Ft.)
Difference in elevation =    28.000(Ft.)
Slope =    0.05082  s(percent)=       5.08
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    6.798 min.
Rainfall intensity =      3.268(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.878
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 =      9.011(CFS)
Total initial stream area =        3.140(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      3.140(Ac.)
Runoff from this stream =      9.011(CFS)
Time of concentration =    6.80 min.
Rainfall intensity =     3.268(In/Hr)
Summary of stream data:

Stream   Flow rate      TC            Rainfall Intensity
 No.       (CFS)       (min)                 (In/Hr)
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1       42.923     15.71                 2.150
2        9.011      6.80                 3.268
Largest stream flow has longer time of concentration
Qp =     42.923 + sum of

  Qb         Ia/Ib
   9.011 *    0.658 =      5.928 

Qp =     48.851

Total of 2 streams to confluence:
Flow rates before confluence point:
      42.923       9.011
Area of streams before confluence:
       22.660        3.140
Results of confluence:
Total flow rate =     48.851(CFS)
Time of concentration =    15.711 min.
Effective stream area after confluence =     25.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       16.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   830.000(Ft.)
Downstream point/station elevation =   829.000(Ft.)
Pipe length  =   103.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    48.851(CFS)
Nearest computed pipe diameter  =     33.00(In.)
Calculated individual pipe flow  =    48.851(CFS)
Normal flow depth in pipe =   25.36(In.)
Flow top width inside pipe =   27.84(In.)
Critical Depth =   27.66(In.)
Pipe flow velocity =      9.97(Ft/s)
Travel time through pipe =    0.17 min.
Time of concentration (TC) =    15.88 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =     25.800(Ac.)
Runoff from this stream =     48.851(CFS)
Time of concentration =   15.88 min.
Rainfall intensity =     2.138(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.500 to Point/Station       16.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   903.000(Ft.)
Top (of initial area) elevation =   860.000(Ft.)
Bottom (of initial area) elevation =   829.000(Ft.)
Difference in elevation =    31.000(Ft.)
Slope =    0.03433  s(percent)=       3.43
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.959 min.
Rainfall intensity =      2.847(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.876
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 =     19.945(CFS)
Total initial stream area =        8.000(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      8.000(Ac.)
Runoff from this stream =     19.945(CFS)
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Time of concentration =    8.96 min.
Rainfall intensity =     2.847(In/Hr)
Summary of stream data:

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

1       48.851     15.88                 2.138
2       19.945      8.96                 2.847
Largest stream flow has longer time of concentration
Qp =     48.851 + sum of

  Qb         Ia/Ib
  19.945 *    0.751 =     14.979 

Qp =     63.830

Total of 2 streams to confluence:
Flow rates before confluence point:
      48.851      19.945
Area of streams before confluence:
       25.800        8.000
Results of confluence:
Total flow rate =     63.830(CFS)
Time of concentration =    15.883 min.
Effective stream area after confluence =     33.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       16.750
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   829.000(Ft.)
Downstream point/station elevation =   826.000(Ft.)
Pipe length  =    28.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    63.830(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    63.830(CFS)
Normal flow depth in pipe =   17.18(In.)
Flow top width inside pipe =   21.65(In.)
Critical depth could not be calculated.
Pipe flow velocity =     26.51(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =    15.90 min.
End of computations, total study area =           33.80 (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
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2004 Version 7.0
Rational Hydrology Study        Date: 08/29/18  File:PROST.out

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

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

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

Program License Serial Number 5006

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

Storm event (year) =  100.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation =  0.500(In.)
100 year, 1 hour precipitation =  1.100(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.100(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       17.000 to Point/Station       18.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   972.000(Ft.)
Top (of initial area) elevation =   861.000(Ft.)
Bottom (of initial area) elevation =   832.000(Ft.)
Difference in elevation =    29.000(Ft.)
Slope =    0.02984  s(percent)=       2.98
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.489 min.
Rainfall intensity =      2.766(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type                     
Runoff Coefficient = 0.875
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 =      8.110(CFS)
Total initial stream area =        3.350(Ac.)
Pervious area fraction = 0.100
End of computations, total study area =            3.35 (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
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Existing 4’ x 3’ RCB 
Worksheet for Rectangular Channel 

 

  Project Engineer: Jose Contreras 

 Adkan Engineers FlowMaster v6.1 [614o] 

  © Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    (203) 755-1666 Page 1 

Project Description  

Worksheet Existing 4'x3' RCB 

Flow Element Rectangular Channel 

Method Manning's Formula 

Solve For Discharge 

 

Input Data   

Mannings Coefficient 0.013  

Slope 0.006000 ft/ft 

Depth 3.00 ft 

Bottom Width 4.00 ft 

 

Results   

Discharge 119.98 cfs 

Flow Area 12.0 ft² 

Wetted Perimeter 10.00 ft 

Top Width 4.00 ft 

Critical Depth 3.04 ft 

Critical Slope 0.005825 ft/ft 

Velocity 10.00 ft/s 

Velocity Head 1.55 ft 

Specific Energy 4.55 ft 

Froude Number 1.02  

Flow Type Supercritical  

 

 

 

*NOTE: Existing structure per Caltrans Drainage System No. 35 (Contract No. 08-334844) has Double 4’ X 3’ RCB.  

119.98 cfs x 2=239.96. Assumed existing flows used for this structure will be 240 cfs 
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Existing 39” RCP Strong Street 
Worksheet for Circular Channel 

 

  Project Engineer: Jose Contreras 
 Adkan Engineers FlowMaster v6.1 [614o] 
  © Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708 USA    (203) 755-1666 Page 1 

Project Description  

Worksheet Existing 39" RCP Strong Street 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Discharge 

 
Input Data   

Mannings Coefficient 0.013  
Slope 0.003000 ft/ft 
Depth 3.25 ft 
Diameter 39 in 

 
Results   

Discharge 45.22 cfs 
Flow Area 8.3 ft² 
Wetted Perimeter 10.21 ft 
Top Width 7.6e-8 ft 
Critical Depth 2.14 ft 
Percent Full 100.0 % 
Critical Slope 0.005027 ft/ft 
Velocity 5.45 ft/s 
Velocity Head 0.46 ft 
Specific Energy 3.71 ft 
Froude Number 9.2e-5  
Maximum Discharge 48.65 cfs 
Discharge Full 45.22 cfs 
Slope Full 0.003000 ft/ft 
Flow Type Subcritical  

 
 

NOTE: Existing 39” RCP Knoll-Strong Storm Drain Line (D-187). Pipe was run full per information provided in plan. 46 cfs will 

be used at discharge point for existing and proposed condition. 



 

 

Section 3 – Riverside County Plates 
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'0 

RUNOFF DIDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS Al!EAS-AMC II 

Caver Type ( 3) 

NA'l'URAL COVERS -

Barren 
( Rockland, eroded and qraded land ) 

Chaparrel, Broadleaf 
(Kan:r.onita, ceanothus and scrub o.alt} 

Chapa..rrel, Narrowleaf 
(Chamise and redshank) 

Grass, Annual or Perennial 

Meadows or Cienegas 
{Areas with seasonally high water table, 
principal vegetation is eod forming qrass) 

Open B.rush 
(Soft wood shrubs - buckwheat, sage, etc,) 

Woodland 
(Coniferous or broadleaf trees predominate, 
Canopy density is at least 50 percent) 

Woodland, Grass 
(Coniferous or broadleaf trees with canopy 
density fran 20 to SO percent) 

URBAN COVERS -

Residential or CCIIIIII8rcial Landscaping 
(Lawn, shrubs, etc.} 

TUrf 
( Irrigated and ~d qrass ) 

AGRictlL'l'OAAL COVERS -

Fallow 
(Land plowed but not tilled or seede~ 

Quality of~~S~o~i~lT=Gir~ou~1p~~ 
cover (2) A B c o 

Poor 
Fair 
Good 

Poor 
Fair 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Pa.ir 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Good 

Poor 
Fair 
Good 

78 86 91 93 
' 

53 70 80 85 
40 63 75 81 
31 57 7l 78 

7l 82 88 91 
55 72 81 86 

67 78 86 89 
so 69 79 84 
38 61 74 80 

63 77 85 88 
51 70 80 84 
30 58 72 78 

62 76 
46 66 
41 63 

45 66 
36 60 
28 55 

84 88 
77 83 
75 81 

77 83 
73 79 
70 77 

57 73 82 86 
44 65 77' 82 
33 51! 72.. 79' 

32 56 69 75 

58 74 83 87 
44 65 77 82 
33 58 72 79 

76 85 90 92 

RCFC a WCD 
HYDROLOGY ~JlANUAL 

RUNOFF INDEX NUMBERS 
FOR 

PERVIOUS AREA 

PLATE 0·!!.!! (I of 2) 

-



ACTtllU. IMPERVl:OUS COVER 

Land Use (1) 

Natural or Aqricult ure 

Single Family Residential: (3) 

40,000 S, F. (l Acre) Lots 

20,000 s. F, (~ Acre) Lots 

7 1 200 - 10,000 S. F. LOts 

MUltiple Famdly Recidential: 

Condaniniums 

Apartments 

Mobile Kame Park 

C0111111ercial , Down town 
Business or Industrial 

Notes , 

Recommended value 
Range-Percent For Average 

COndi tiorus-Percent ( 2 

0 - 10 0 

10 - 25 20 

30 - 45 40 

45 - 55 so 

45 - 70 65 

65- 90 80 

Go - as 75 

80 -100 90 

1. Land use should be based on ultimate development of the watershed, 
Long range master plans for the county and incorporated cities 
should be reviewed to insure reasonable land uae aasumptione. 

2. Rac011111181lded values are based an average conditions which 111ay not 
apply to a particular study area. The percentaqe impervious INIY 
vary greatly even on c~rable sized lote due to differences in 
dwellinq size, illlprove:ments, etc, Landscape practices should also 
be considered as it is coamon in some areas to use ornament•l grav
els underlain by impervious plastic materials in place of lawns and 
shrubs, A field invsstiqation of a study area should always be made, 
and a review of aerial photos, where available may assist in esti.mat
inq the pel"cent.age of ilnpervioua oover in developed areas. 

3, For typical horae ranch subdiviaions increue illlpervicua area S per
cent over the values l"ecDDnended in the table above, 

RCFC & WCD 
HYDROLOGY MANUAL 

IMPERVIOUS COVER 
FOR 

DEVELOPED AREAS 

PLATE 0•5.6 
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PREqPITATION 

PLATE D-4 .3 

jcontreras
Arrow

jcontreras
Text Box
SITE



•HD 
WATER CONSERVATION DISTRICT 

100-YEAR-1-HOUR 
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