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NARRATIVE 
     
 



 
 
 
 
 

CERTIFICATION: 
 

 

“I hereby certify that this report (plan) for the Preliminary 

Drainage design of Tentative Tract 37558 was prepared by me (or 

under my direct supervision) in accordance with the provisions of the 

City of Hemet Storm Drain Development Standards, Storm Drain 

Criteria and Drainage Design Manual for the owners thereof. I 

understand that the City of Hemet does not and will not assume 

liability for drainage facilities designed by others.” 

 

 

   _____________________________ 

   Registered Professional Engineer 

 

   State of California No. __________ 

          (Affix Seal) 

    

 

 

 

 
 
 
 
 
 
 
 
 
 



I. NARRATIVE 
 

A. Introduction 
 

This report shows the results of the preliminary drainage analysis for the proposed single-

family residential development, Tentative Tract 37558, located at 800 N. Girard Street in the 

City of Hemet, County of Riverside, California. The site is at the northwest corner of the 

intersection of Park Avenue and Menlo Avenue, see Vicinity Map on Section 2. The purpose 

of this analysis is to compare the storm event conditions of the onsite Pre-Development 

versus the Post-Development, to comply with the drainage requirements established by the 

City of Hemet, and to provide the criteria for the design of the on-site storm drain systems 

and other related drainage devices. 

 

B. Scope of Project 
 

The proposed development is a zone change from a Two Family Residential into a Single 

Family Residential, transforming the site into a Tract Subdivision with 51 Single Family 

Residential lots and two lettered lots for future development. The development includes 

about 2100 feet of 60’-wide roads, with 4 culdesacs, and entrances/exits at the northwest 

corner of the site, along Girard Street, and at the middle of the south boundary along Menlo 

Avenue. A retention/detention basin with access ramp and spillway (also a water quality 

basin under a separate submittal, P-WQMP) is proposed to mitigate the drainage impacts of 

the development. A storm drain system located along the west site boundary is proposed to 

bring the storm runoff into the proposed basin. Another storm drain line is proposed to 

connect the existing catch basin and pipe outlet along the middle east boundary, along Park 

Avenue, and convey its offsite runoff across the site and into the proposed parkway drain 

along Menlo Park. Also, a number of retaining walls area spread out across the siteto help 

maintain setback requirements, see Proposed Condition Hydrology Map on Section 4. 

 

C. Site Description 
 

The project site is bounded by the Girard Street along the west boundary, by Park Avenue 

along the east boundary, by Menlo Avenue along the south boundary, by existing residential 

developments on the north and on the southwest area. The current existing condition of the 

site is an undeveloped vacant property, with various small concrete structures, and that the 



soil has a fair cover of shrubs and weeds vegetation. The site topography is moderately 

sloped from southeast to northwest, with elevations ranging from high of 1637 feet to low of 

1606 feet. An existing catch basin and outlet pipe located at the east boundary along Park 

Avenue brings offsite runoff from a small tributary area coming from the hill and Park 

Avenue into the site. The site naturally drains into the northwest corner of site, and into the 

Girard Street towards north. At about a distance of 200 feet, it crosses a vacant property 

from southeast to northwest and into the existing catch basins of existing San Jacinto MDP 

Line B (Stage 1) along S. San Jacinto Avenue, just before the intersection with Midway 

Street. This storm drain system eventually drains into the Buena Vista Basin. 

 

 

II. SYSTEM SCHEMATIC 
 

A. Proposed Surface Improvements 
 

See Proposed Condition Hydrology Map (Section 4). 

 

B. Proposed Flood Control Facilities 
 

See Proposed Condition Hydrology Map (Section 4) and Retention/Detention Basin Exhibit 

(Section 6) 

 
 
 

III. PRELIMINARY DRAINAGE SUMMARY 
 
 
The preliminary onsite drainage analysis shows a 100-year storm peak discharge (Q100) of 

31.6 cfs for proposed condition development versus 23.5 cfs for existing condition. To 

mitigate this increase in Q, the proposed retention/detention basin is provided with a 

retention capacity of 35,018 cu-ft and an additional detention capacity of 4,101 cu-ft, for a 

total basin storage capacity of 39,119 cu-ft. This basin capacity handles about 78% of the 

proposed condition 100-year, 3-hour flood volume (see Section 5, Hydrograph Calculation, 

Shortcut Method), while releasing a post-development, post-retention/detention Q100 of 2.7 

cfs. This volume and discharge reduction shows that the proposed development has no 

drainage impact on its downstream receiving areas. 
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 01/25/20  File:EX100.out
 ------------------------------------------------------------------------
 Tentative Tract 37558
 Drainage Study - Existing Condition
 City of Hemet, County of Riverside
 By Sikand Engineering Associates
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6057

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

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Hemet ] area used.
 10 year storm 10 minute intensity =  1.960(In/Hr)
 10 year storm 60 minute intensity =  0.760(In/Hr)
 100 year storm 10 minute intensity =  3.050(In/Hr)
 100 year storm 60 minute intensity =  1.180(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.180(In/Hr)
 Slope of intensity duration curve = 0.5300

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        1.000 to Point/Station        2.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   210.800(Ft.)
 Top (of initial area) elevation =  1640.200(Ft.)
 Bottom (of initial area) elevation =  1625.000(Ft.)
 Difference in elevation =    15.200(Ft.)
 Slope =    0.07211  s(percent)=       7.21
 TC = k(0.710)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.214 min.
 Rainfall intensity =      3.016(In/Hr) for a   100.0 year storm
 UNDEVELOPED (fair cover) subarea           
 Runoff Coefficient = 0.751
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      0.679(CFS)
 Total initial stream area =        0.300(Ac.)
 Pervious area fraction = 1.000
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        2.000 to Point/Station        3.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1625.000(Ft.)
 End of natural channel elevation =   1612.700(Ft.)
 Length of natural channel  =   783.700(Ft.)
 Estimated mean flow rate at midpoint of channel =      5.661(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 =   2.72(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0157
 Corrected/adjusted channel slope =  0.0157
 Travel time =    4.80 min.     TC =   15.01  min.

  Adding area flow to channel
 UNDEVELOPED (fair 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)  =  69.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.459(In/Hr) for a   100.0 year storm
 Subarea runoff =      7.830(CFS) for      4.400(Ac.)
  Total runoff =      8.510(CFS) Total area =       4.700(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        3.000 to Point/Station        4.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1612.700(Ft.)
 End of natural channel elevation =   1608.700(Ft.)
 Length of natural channel  =   378.700(Ft.)
 Estimated mean flow rate at midpoint of channel =     10.139(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 =   2.58(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0106
 Corrected/adjusted channel slope =  0.0106
 Travel time =    2.45 min.     TC =   17.46  min.

  Adding area flow to channel
 UNDEVELOPED (fair cover) subarea           
 Runoff Coefficient = 0.712
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.270(In/Hr) for a   100.0 year storm
 Subarea runoff =      2.909(CFS) for      1.800(Ac.)
  Total runoff =     11.419(CFS) Total area =       6.500(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        4.000 to Point/Station        5.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1608.700(Ft.)
 End of natural channel elevation =   1606.600(Ft.)
 Length of natural channel  =   166.000(Ft.)
 Estimated mean flow rate at midpoint of channel =     16.075(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 =   3.18(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0127
 Corrected/adjusted channel slope =  0.0127
 Travel time =    0.87 min.     TC =   18.33  min.



  Adding area flow to channel
 UNDEVELOPED (fair cover) subarea           
 Runoff Coefficient = 0.708
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.212(In/Hr) for a   100.0 year storm
 Subarea runoff =      8.303(CFS) for      5.300(Ac.)
  Total runoff =     19.722(CFS) Total area =      11.800(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        5.000 to Point/Station        6.000
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of natural channel elevation =   1606.600(Ft.)
 End of natural channel elevation =   1605.500(Ft.)
 Length of natural channel  =   159.400(Ft.)
 Estimated mean flow rate at midpoint of channel =     21.812(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 =   2.55(Ft/s)

 Correction to map slope used on extremely rugged channels with
 drops and waterfalls (Plate D-6.2)
  Normal channel slope =  0.0069
 Corrected/adjusted channel slope =  0.0069
 Travel time =    1.04 min.     TC =   19.37  min.

  Adding area flow to channel
 UNDEVELOPED (fair 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)  =  69.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Rainfall intensity =      2.148(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.779(CFS) for      2.500(Ac.)
  Total runoff =     23.502(CFS) Total area =      14.300(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        5.000 to Point/Station        6.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     14.300(Ac.)
 Runoff from this stream =     23.502(CFS)
 Time of concentration =   19.37 min.
 Rainfall intensity =     2.148(In/Hr)
 Summary of stream data:

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

 1       23.502     19.37                 2.148
 Largest stream flow has longer time of concentration
 Qp =     23.502 + sum of
 Qp =     23.502

 Total of 1 streams to confluence:
 Flow rates before confluence point:
       23.502
 Area of streams before confluence:
        14.300
 Results of confluence:
 Total flow rate =     23.502(CFS)
 Time of concentration =    19.375 min.
 Effective stream area after confluence =     14.300(Ac.)



 End of computations, total study area =           14.30 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 1.000
 Area averaged RI index number =  69.0
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SECTION 4 
 

PROPOSED CONDITION  
 



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 01/23/20  File:PR100.out
 ------------------------------------------------------------------------
 Tentative Tract 37558
 Drainage Study
 City of Hemet, County of RIverside
 By Sikand Engineering Associates
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6057

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

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Hemet ] area used.
 10 year storm 10 minute intensity =  1.960(In/Hr)
 10 year storm 60 minute intensity =  0.760(In/Hr)
 100 year storm 10 minute intensity =  3.050(In/Hr)
 100 year storm 60 minute intensity =  1.180(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.180(In/Hr)
 Slope of intensity duration curve = 0.5300

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        1.000 to Point/Station        2.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   183.200(Ft.)
 Top (of initial area) elevation =  1621.000(Ft.)
 Bottom (of initial area) elevation =  1619.200(Ft.)
 Difference in elevation =     1.800(Ft.)
 Slope =    0.00983  s(percent)=       0.98
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.903 min.
 Rainfall intensity =      3.455(In/Hr) for a   100.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.795
 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 =      1.374(CFS)
 Total initial stream area =        0.500(Ac.)
 Pervious area fraction = 0.500
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        2.000 to Point/Station        3.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1619.200(Ft.)
 End of street segment elevation =  1617.100(Ft.)
 Length of street segment  =   162.600(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020



 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      3.966(CFS)
 Depth of flow =   0.296(Ft.), Average velocity =   2.360(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   8.446(Ft.)
 Flow velocity =   2.36(Ft/s)
 Travel time =    1.15 min.     TC =    9.05  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.789
 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
 Rainfall intensity =      3.216(In/Hr) for a   100.0 year storm
 Subarea runoff =      5.077(CFS) for      2.000(Ac.)
  Total runoff =      6.451(CFS) Total area =       2.500(Ac.)
 Street flow at end of street =      6.451(CFS)
 Half street flow at end of street =      3.225(CFS)
 Depth of flow =   0.336(Ft.), Average velocity =   2.634(Ft/s)
 Flow width (from curb towards crown)=  10.479(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        3.000 to Point/Station        4.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1617.100(Ft.)
 End of street segment elevation =  1613.700(Ft.)
 Length of street segment  =   253.200(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =     12.375(CFS)
 Depth of flow =   0.399(Ft.), Average velocity =   3.116(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  13.635(Ft.)
 Flow velocity =   3.12(Ft/s)
 Travel time =    1.35 min.     TC =   10.40  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.783
 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
 Rainfall intensity =      2.987(In/Hr) for a   100.0 year storm
 Subarea runoff =     11.694(CFS) for      5.000(Ac.)
  Total runoff =     18.145(CFS) Total area =       7.500(Ac.)
 Street flow at end of street =     18.145(CFS)
 Half street flow at end of street =      9.073(CFS)
 Depth of flow =   0.445(Ft.), Average velocity =   3.416(Ft/s)
 Flow width (from curb towards crown)=  15.903(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        4.000 to Point/Station        5.000



 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1613.700(Ft.)
 End of street segment elevation =  1608.800(Ft.)
 Length of street segment  =   395.100(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =     22.677(CFS)
 Depth of flow =   0.480(Ft.), Average velocity =   3.500(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  17.644(Ft.)
 Flow velocity =   3.50(Ft/s)
 Travel time =    1.88 min.     TC =   12.29  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.775
 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
 Rainfall intensity =      2.735(In/Hr) for a   100.0 year storm
 Subarea runoff =      8.905(CFS) for      4.200(Ac.)
  Total runoff =     27.051(CFS) Total area =      11.700(Ac.)
 Street flow at end of street =     27.051(CFS)
 Half street flow at end of street =     13.525(CFS)
 Depth of flow =   0.506(Ft.), Average velocity =   3.625(Ft/s)
 Warning: depth of flow exceeds top of curb
 Distance that curb overflow reaches into property =    0.32(Ft.)
 Flow width (from curb towards crown)=  18.982(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        5.000 to Point/Station        6.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1608.800(Ft.)
 End of street segment elevation =  1606.500(Ft.)
 Length of street segment  =   320.100(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =     28.993(CFS)
 Depth of flow =   0.561(Ft.), Average velocity =   2.951(Ft/s)
 Warning: depth of flow exceeds top of curb
 Note:  depth of flow exceeds top of street crown.
 Distance that curb overflow reaches into property =    3.06(Ft.)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  20.000(Ft.)
 Flow velocity =   2.95(Ft/s)
 Travel time =    1.81 min.     TC =   14.09  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 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)  =  56.00
 Pervious area fraction =  0.500; Impervious fraction =  0.500
 Rainfall intensity =      2.543(In/Hr) for a   100.0 year storm
 Subarea runoff =      3.714(CFS) for      1.900(Ac.)
  Total runoff =     30.764(CFS) Total area =      13.600(Ac.)
 Street flow at end of street =     30.764(CFS)
 Half street flow at end of street =     15.382(CFS)
 Depth of flow =   0.571(Ft.), Average velocity =   2.999(Ft/s)
 Warning: depth of flow exceeds top of curb
 Note:  depth of flow exceeds top of street crown.
 Distance that curb overflow reaches into property =    3.53(Ft.)
 Flow width (from curb towards crown)=  20.000(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1603.500(Ft.)
 Downstream point/station elevation =  1600.000(Ft.)
 Pipe length  =   139.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    30.764(CFS)
 Given pipe size =     24.00(In.)
 Calculated individual pipe flow  =    30.764(CFS)
 Normal flow depth in pipe =   17.11(In.)
 Flow top width inside pipe =   21.72(In.)
 Critical Depth =   22.48(In.)
 Pipe flow velocity =     12.84(Ft/s)
 Travel time through pipe =    0.18 min.
 Time of concentration (TC) =    14.27 min.
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.673
 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)  =  61.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Time of concentration =    14.27 min.
 Rainfall intensity =      2.526(In/Hr) for a   100.0 year storm
 Subarea runoff =      0.850(CFS) for      0.500(Ac.)
  Total runoff =     31.614(CFS) Total area =      14.100(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     14.100(Ac.)
 Runoff from this stream =     31.614(CFS)
 Time of concentration =   14.27 min.
 Rainfall intensity =     2.526(In/Hr)
 Summary of stream data:

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

 1       31.614     14.27                 2.526
 Largest stream flow has longer time of concentration
 Qp =     31.614 + sum of
 Qp =     31.614

 Total of 1 streams to confluence:
 Flow rates before confluence point:
       31.614
 Area of streams before confluence:
        14.100
 Results of confluence:
 Total flow rate =     31.614(CFS)
 Time of concentration =    14.275 min.



 Effective stream area after confluence =     14.100(Ac.)
 End of computations, total study area =           14.10 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.518
 Area averaged RI index number =  56.2



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
  Rational Hydrology Study        Date: 01/23/20  File:PR10.out
 ------------------------------------------------------------------------
 Tentative Tract 37558
 Drainage Study
 City of Hemet, County of RIverside
 By Sikand Engineering Associates
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6057

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

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

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Hemet ] area used.
 10 year storm 10 minute intensity =  1.960(In/Hr)
 10 year storm 60 minute intensity =  0.760(In/Hr)
 100 year storm 10 minute intensity =  3.050(In/Hr)
 100 year storm 60 minute intensity =  1.180(In/Hr)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.760(In/Hr)
 Slope of intensity duration curve = 0.5300

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        1.000 to Point/Station        2.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   183.200(Ft.)
 Top (of initial area) elevation =  1621.000(Ft.)
 Bottom (of initial area) elevation =  1619.200(Ft.)
 Difference in elevation =     1.800(Ft.)
 Slope =    0.00983  s(percent)=       0.98
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.903 min.
 Rainfall intensity =      2.225(In/Hr) for a    10.0 year storm
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.756
 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 =      0.841(CFS)
 Total initial stream area =        0.500(Ac.)
 Pervious area fraction = 0.500
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        2.000 to Point/Station        3.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1619.200(Ft.)
 End of street segment elevation =  1617.100(Ft.)
 Length of street segment  =   162.600(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020



 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      2.452(CFS)
 Depth of flow =   0.260(Ft.), Average velocity =   2.134(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   6.692(Ft.)
 Flow velocity =   2.13(Ft/s)
 Travel time =    1.27 min.     TC =    9.17  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.748
 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
 Rainfall intensity =      2.056(In/Hr) for a    10.0 year storm
 Subarea runoff =      3.077(CFS) for      2.000(Ac.)
  Total runoff =      3.918(CFS) Total area =       2.500(Ac.)
 Street flow at end of street =      3.918(CFS)
 Half street flow at end of street =      1.959(CFS)
 Depth of flow =   0.295(Ft.), Average velocity =   2.354(Ft/s)
 Flow width (from curb towards crown)=   8.399(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        3.000 to Point/Station        4.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1617.100(Ft.)
 End of street segment elevation =  1613.700(Ft.)
 Length of street segment  =   253.200(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      7.476(CFS)
 Depth of flow =   0.348(Ft.), Average velocity =   2.766(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  11.066(Ft.)
 Flow velocity =   2.77(Ft/s)
 Travel time =    1.53 min.     TC =   10.70  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.740
 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
 Rainfall intensity =      1.895(In/Hr) for a    10.0 year storm
 Subarea runoff =      7.011(CFS) for      5.000(Ac.)
  Total runoff =     10.930(CFS) Total area =       7.500(Ac.)
 Street flow at end of street =     10.930(CFS)
 Half street flow at end of street =      5.465(CFS)
 Depth of flow =   0.386(Ft.), Average velocity =   3.025(Ft/s)
 Flow width (from curb towards crown)=  12.961(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        4.000 to Point/Station        5.000



 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1613.700(Ft.)
 End of street segment elevation =  1608.800(Ft.)
 Length of street segment  =   395.100(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =     13.621(CFS)
 Depth of flow =   0.415(Ft.), Average velocity =   3.093(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  14.405(Ft.)
 Flow velocity =   3.09(Ft/s)
 Travel time =    2.13 min.     TC =   12.83  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.730
 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
 Rainfall intensity =      1.722(In/Hr) for a    10.0 year storm
 Subarea runoff =      5.277(CFS) for      4.200(Ac.)
  Total runoff =     16.206(CFS) Total area =      11.700(Ac.)
 Street flow at end of street =     16.206(CFS)
 Half street flow at end of street =      8.103(CFS)
 Depth of flow =   0.436(Ft.), Average velocity =   3.226(Ft/s)
 Flow width (from curb towards crown)=  15.445(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        5.000 to Point/Station        6.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =  1608.800(Ft.)
 End of street segment elevation =  1606.500(Ft.)
 Length of street segment  =   320.100(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  20.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.020
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =     17.355(CFS)
 Depth of flow =   0.480(Ft.), Average velocity =   2.667(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  17.682(Ft.)
 Flow velocity =   2.67(Ft/s)
 Travel time =    2.00 min.     TC =   14.83  min.
  Adding area flow to street
 SINGLE FAMILY (1/4 Acre Lot)                
 Runoff Coefficient = 0.722
 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
 Rainfall intensity =      1.594(In/Hr) for a    10.0 year storm
 Subarea runoff =      2.186(CFS) for      1.900(Ac.)
  Total runoff =     18.392(CFS) Total area =      13.600(Ac.)



 Street flow at end of street =     18.392(CFS)
 Half street flow at end of street =      9.196(CFS)
 Depth of flow =   0.488(Ft.), Average velocity =   2.705(Ft/s)
 Flow width (from curb towards crown)=  18.090(Ft.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =  1603.500(Ft.)
 Downstream point/station elevation =  1600.000(Ft.)
 Pipe length  =   139.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    18.392(CFS)
 Given pipe size =     24.00(In.)
 Calculated individual pipe flow  =    18.392(CFS)
 Normal flow depth in pipe =   12.18(In.)
 Flow top width inside pipe =   24.00(In.)
 Critical Depth =   18.53(In.)
 Pipe flow velocity =     11.50(Ft/s)
 Travel time through pipe =    0.20 min.
 Time of concentration (TC) =    15.03 min.
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 UNDEVELOPED (good cover) subarea           
 Runoff Coefficient = 0.585
 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)  =  61.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Time of concentration =    15.03 min.
 Rainfall intensity =      1.583(In/Hr) for a    10.0 year storm
 Subarea runoff =      0.463(CFS) for      0.500(Ac.)
  Total runoff =     18.855(CFS) Total area =      14.100(Ac.)
�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station        6.000 to Point/Station        7.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     14.100(Ac.)
 Runoff from this stream =     18.855(CFS)
 Time of concentration =   15.03 min.
 Rainfall intensity =     1.583(In/Hr)
 Summary of stream data:

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

 1       18.855     15.03                 1.583
 Largest stream flow has longer time of concentration
 Qp =     18.855 + sum of
 Qp =     18.855

 Total of 1 streams to confluence:
 Flow rates before confluence point:
       18.855
 Area of streams before confluence:
        14.100
 Results of confluence:
 Total flow rate =     18.855(CFS)
 Time of concentration =    15.028 min.
 Effective stream area after confluence =     14.100(Ac.)
 End of computations, total study area =           14.10 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.518
 Area averaged RI index number =  56.2
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