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APPENDIX A: 
 

 Existing Condition Hydrology Calculations 

Existing Condition Hydrology Map 

 

 

 

 

 

 

 

 

 

 

 







 TC = [1.8*(1.1-0.4100)*(  85.000^.5)/(   2.000^(1/3)]=   9.09
 Rainfall intensity (I) =      5.914(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.410
 Subarea runoff =      0.558(CFS)
 Total initial stream area =        0.230(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =     22.221(CFS)
 Depth of flow =   0.414(Ft.), Average velocity =   6.493(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              2.00
  2             40.00              0.00
  3             80.00              2.00
 Manning's 'N' friction factor =   0.030
 -----------------------------------------------------------------
 Sub-Channel flow  =     22.221(CFS)
    '     '  flow top width =     16.547(Ft.)
   '     '    velocity=    6.493(Ft/s)
    '     '  area =      3.422(Sq.Ft)
    '     '  Froude number =     2.516 

 Upstream point elevation =   928.000(Ft.)
 Downstream point elevation =   732.000(Ft.)
 Flow length =  1393.000(Ft.)
 Travel time  =    3.58 min.
 Time of concentration =   12.66 min.
 Depth of flow =   0.414(Ft.)
 Average velocity =   6.493(Ft/s)
 Total irregular channel flow =    22.221(CFS)
 Irregular channel normal depth above invert elev. =   0.414(Ft.)
 Average velocity of channel(s) =   6.493(Ft/s)
  Adding area flow to channel
 Rainfall intensity (I) =      4.774(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Rainfall intensity =      4.774(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area



 (Q=KCIA) is C = 0.410  CA =      9.180
 Subarea runoff =     43.271(CFS) for     22.160(Ac.)
  Total runoff =     43.829(CFS) Total area =      22.390(Ac.)
 Depth of flow =   0.534(Ft.), Average velocity =   7.695(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      102.000 to Point/Station      103.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =     47.932(CFS)
 Depth of flow =   0.703(Ft.), Average velocity =   4.852(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              2.00
  2             40.00              0.00
  3             80.00              2.00
 Manning's 'N' friction factor =   0.030
 -----------------------------------------------------------------
 Sub-Channel flow  =     47.932(CFS)
    '     '  flow top width =     28.114(Ft.)
   '     '    velocity=    4.852(Ft/s)
    '     '  area =      9.880(Sq.Ft)
    '     '  Froude number =     1.442 

 Upstream point elevation =   732.000(Ft.)
 Downstream point elevation =   706.000(Ft.)
 Flow length =   671.000(Ft.)
 Travel time  =    2.31 min.
 Time of concentration =   14.97 min.
 Depth of flow =   0.703(Ft.)
 Average velocity =   4.852(Ft/s)
 Total irregular channel flow =    47.932(CFS)
 Irregular channel normal depth above invert elev. =   0.703(Ft.)
 Average velocity of channel(s) =   4.852(Ft/s)
  Adding area flow to channel
 Rainfall intensity (I) =      4.286(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.350 given for subarea
 Rainfall intensity =      4.286(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.394  CA =     12.123
 Subarea runoff =      8.135(CFS) for      8.410(Ac.)
  Total runoff =     51.965(CFS) Total area =      30.800(Ac.)
 Depth of flow =   0.724(Ft.), Average velocity =   4.951(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000



 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     30.800(Ac.)
 Runoff from this stream =     51.965(CFS)
 Time of concentration =   14.97 min.
 Rainfall intensity =     4.286(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      110.000 to Point/Station      111.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Initial subarea total flow distance  =  100.000(Ft.)
 Highest elevation =  902.000(Ft.)
 Lowest elevation =  892.000(Ft.)
 Elevation difference =   10.000(Ft.) Slope = 10.000 %
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
 The maximum overland flow distance is 100.00 (Ft)
 for the top area slope value of  10.00 %, in a development type of
  1.0 DU/A or Less       
 In Accordance With Figure 3-3 
 Initial Area Time of Concentration =   5.76 minutes
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.4100)*( 100.000^.5)/(  10.000^(1/3)]=   5.76
 Rainfall intensity (I) =      7.932(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.410
 Subarea runoff =      0.423(CFS)
 Total initial stream area =        0.130(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      111.000 to Point/Station      112.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =     15.783(CFS)
 Depth of flow =   0.369(Ft.), Average velocity =   5.804(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              2.00



  2             40.00              0.00
  3             80.00              2.00
 Manning's 'N' friction factor =   0.030
 -----------------------------------------------------------------
 Sub-Channel flow  =     15.783(CFS)
    '     '  flow top width =     14.750(Ft.)
   '     '    velocity=    5.804(Ft/s)
    '     '  area =      2.719(Sq.Ft)
    '     '  Froude number =     2.382 

 Upstream point elevation =   892.000(Ft.)
 Downstream point elevation =   724.000(Ft.)
 Flow length =  1282.000(Ft.)
 Travel time  =    3.68 min.
 Time of concentration =    9.45 min.
 Depth of flow =   0.369(Ft.)
 Average velocity =   5.804(Ft/s)
 Total irregular channel flow =    15.783(CFS)
 Irregular channel normal depth above invert elev. =   0.369(Ft.)
 Average velocity of channel(s) =   5.804(Ft/s)
  Adding area flow to channel
 Rainfall intensity (I) =      5.768(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Rainfall intensity =      5.768(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.410  CA =      5.387
 Subarea runoff =     30.653(CFS) for     13.010(Ac.)
  Total runoff =     31.076(CFS) Total area =      13.140(Ac.)
 Depth of flow =   0.475(Ft.), Average velocity =   6.875(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      112.000 to Point/Station      103.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =     31.101(CFS)
 Depth of flow =   0.935(Ft.), Average velocity =   7.110(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              1.00
  2              5.00              0.00



  3             10.00              1.00
 Manning's 'N' friction factor =   0.030
 -----------------------------------------------------------------
 Sub-Channel flow  =     31.101(CFS)
    '     '  flow top width =      9.354(Ft.)
   '     '    velocity=    7.110(Ft/s)
    '     '  area =      4.374(Sq.Ft)
    '     '  Froude number =     1.832 

 Upstream point elevation =   724.000(Ft.)
 Downstream point elevation =   706.000(Ft.)
 Flow length =   309.000(Ft.)
 Travel time  =    0.72 min.
 Time of concentration =   10.17 min.
 Depth of flow =   0.935(Ft.)
 Average velocity =   7.110(Ft/s)
 Total irregular channel flow =    31.101(CFS)
 Irregular channel normal depth above invert elev. =   0.935(Ft.)
 Average velocity of channel(s) =   7.110(Ft/s)
  Adding area flow to channel
 Rainfall intensity (I) =      5.500(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.650 given for subarea
 The area added to the existing stream causes a
 a lower flow rate of Q =     30.237(CFS)
 therefore the upstream flow rate of Q =     31.076(CFS) is being used
 Rainfall intensity =      5.500(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.413  CA =      5.498
 Subarea runoff =      0.000(CFS) for      0.170(Ac.)
  Total runoff =     31.076(CFS) Total area =      13.310(Ac.)
 Depth of flow =   0.935(Ft.), Average velocity =   7.108(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =     13.310(Ac.)
 Runoff from this stream =     31.076(CFS)
 Time of concentration =   10.17 min.
 Rainfall intensity =     5.500(In/Hr)
 Summary of stream data:

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

  1       51.965     14.97          4.286
  2       31.076     10.17          5.500







 TC = [1.8*(1.1-0.4600)*(  85.000^.5)/(   1.500^(1/3)]=   9.28
 Rainfall intensity (I) =      5.835(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.460
 Subarea runoff =      0.268(CFS)
 Total initial stream area =        0.100(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      201.000 to Point/Station      202.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   817.000(Ft.)
 End of street segment elevation =   800.500(Ft.)
 Length of street segment  =   220.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  16.000(Ft.)
 Distance from crown to crossfall grade break  =  14.500(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   4.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(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 =      0.805(CFS)
 Depth of flow =   0.197(Ft.), Average velocity =   4.160(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   3.018(Ft.)
 Flow velocity =   4.16(Ft/s)
 Travel time =    0.88 min.     TC =   10.16  min.
  Adding area flow to street
 Rainfall intensity (I) =      5.504(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (2.0 DU/A or Less       ) 
 Impervious value, Ai = 0.200
 Sub-Area C Value = 0.460
 Rainfall intensity =      5.504(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.460  CA =      0.230
 Subarea runoff =      0.997(CFS) for      0.400(Ac.)
  Total runoff =      1.266(CFS) Total area =       0.500(Ac.)
 Street flow at end of street =      1.266(CFS)
 Half street flow at end of street =      1.266(CFS)
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 TC = [1.8*(1.1-0.4100)*(  85.000^.5)/(   2.000^(1/3)]=   9.09
 Rainfall intensity (I) =      5.914(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.410
 Subarea runoff =      0.558(CFS)
 Total initial stream area =        0.230(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Estimated mean flow rate at midpoint of channel =     18.467(CFS)
 Depth of flow =   0.387(Ft.), Average velocity =   6.156(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              2.00
  2             40.00              0.00
  3             80.00              2.00
 Manning's 'N' friction factor =   0.030
 -----------------------------------------------------------------
 Sub-Channel flow  =     18.467(CFS)
    '     '  flow top width =     15.492(Ft.)
   '     '    velocity=    6.156(Ft/s)
    '     '  area =      3.000(Sq.Ft)
    '     '  Froude number =     2.465 

 Upstream point elevation =   928.000(Ft.)
 Downstream point elevation =   734.000(Ft.)
 Flow length =  1405.000(Ft.)
 Travel time  =    3.80 min.
 Time of concentration =   12.89 min.
 Depth of flow =   0.387(Ft.)
 Average velocity =   6.156(Ft/s)
 Total irregular channel flow =    18.467(CFS)
 Irregular channel normal depth above invert elev. =   0.387(Ft.)
 Average velocity of channel(s) =   6.156(Ft/s)
  Adding area flow to channel
 Rainfall intensity (I) =      4.720(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Rainfall intensity =      4.720(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area



 (Q=KCIA) is C = 0.410  CA =      7.687
 Subarea runoff =     35.725(CFS) for     18.520(Ac.)
  Total runoff =     36.283(CFS) Total area =      18.750(Ac.)
 Depth of flow =   0.499(Ft.), Average velocity =   7.288(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      102.000 to Point/Station      103.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   734.000(Ft.)
 Downstream point/station elevation =   710.000(Ft.)
 Pipe length  =   775.00(Ft.) Slope =   0.0310  Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    36.283(CFS)
 Nearest computed pipe diameter  =     24.00(In.)
 Calculated individual pipe flow  =    36.283(CFS)
 Normal flow depth in pipe =   18.00(In.)
 Flow top width inside pipe =   20.78(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     14.36(Ft/s)
 Travel time through pipe =    0.90 min.
 Time of concentration (TC) =    13.79 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Rainfall intensity (I) =      4.519(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [UNDISTURBED NATURAL TERRAIN                 ] 
 (Permanent Open Space   ) 
 Impervious value, Ai = 0.000
 Sub-Area C Value = 0.350
 The area added to the existing stream causes a
 a lower flow rate of Q =     35.546(CFS)
 therefore the upstream flow rate of Q =     36.283(CFS) is being used
 Time of concentration =    13.79 min.
 Rainfall intensity =      4.519(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.408  CA =      7.866
 Subarea runoff =      0.000(CFS) for      0.510(Ac.)
  Total runoff =     36.283(CFS) Total area =      19.260(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000



 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1 
 Stream flow area =     19.260(Ac.)
 Runoff from this stream =     36.283(CFS)
 Time of concentration =   13.79 min.
 Rainfall intensity =     4.519(In/Hr)
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      110.000 to Point/Station      111.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [MEDIUM DENSITY RESIDENTIAL                  ] 
 (7.3 DU/A or Less       ) 
 Impervious value, Ai = 0.400
 Sub-Area C Value = 0.570
 Initial subarea total flow distance  =  224.000(Ft.)
 Highest elevation =  751.100(Ft.)
 Lowest elevation =  748.200(Ft.)
 Elevation difference =    2.900(Ft.) Slope =  1.295 %
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
 The maximum overland flow distance is 65.00 (Ft)
 for the top area slope value of   1.29 %, in a development type of
  7.3 DU/A or Less       
 In Accordance With Figure 3-3 
 Initial Area Time of Concentration =   7.06 minutes
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.5700)*(  65.000^.5)/(   1.295^(1/3)]=   7.06
 Rainfall intensity (I) =      6.962(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.570
 Subarea runoff =      2.143(CFS)
 Total initial stream area =        0.540(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      111.000 to Point/Station      112.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   748.200(Ft.)
 End of street segment elevation =   734.700(Ft.)
 Length of street segment  =   321.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  16.000(Ft.)



 Distance from crown to crossfall grade break  =  14.500(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   4.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(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 =      6.708(CFS)
 Depth of flow =   0.362(Ft.), Average velocity =   4.885(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  11.272(Ft.)
 Flow velocity =   4.89(Ft/s)
 Travel time =    1.10 min.     TC =    8.15  min.
  Adding area flow to street
 Rainfall intensity (I) =      6.344(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.560 given for subarea
 Rainfall intensity =      6.344(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.562  CA =      1.764
 Subarea runoff =      9.046(CFS) for      2.600(Ac.)
  Total runoff =     11.189(CFS) Total area =       3.140(Ac.)
 Street flow at end of street =     11.189(CFS)
 Half street flow at end of street =     11.189(CFS)
 Depth of flow =   0.414(Ft.), Average velocity =   5.523(Ft/s)
 Flow width (from curb towards crown)=  13.869(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      112.000 to Point/Station      113.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   734.700(Ft.)
 Downstream point/station elevation =   728.600(Ft.)
 Pipe length  =   255.00(Ft.) Slope =   0.0239  Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    11.189(CFS)
 Nearest computed pipe diameter  =     18.00(In.)
 Calculated individual pipe flow  =    11.189(CFS)
 Normal flow depth in pipe =   10.98(In.)
 Flow top width inside pipe =   17.56(In.)
 Critical Depth =   15.34(In.)
 Pipe flow velocity =      9.91(Ft/s)
 Travel time through pipe =    0.43 min.
 Time of concentration (TC) =     8.58 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      113.000 to Point/Station      113.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Rainfall intensity (I) =      6.137(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.560 given for subarea
 Time of concentration =     8.58 min.
 Rainfall intensity =      6.137(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.561  CA =      3.259
 Subarea runoff =      8.813(CFS) for      2.670(Ac.)
  Total runoff =     20.002(CFS) Total area =       5.810(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      113.000 to Point/Station      114.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   728.600(Ft.)
 Downstream point/station elevation =   712.000(Ft.)
 Pipe length  =   153.00(Ft.) Slope =   0.1085  Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    20.002(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =    20.002(CFS)
 Normal flow depth in pipe =   11.55(In.)
 Flow top width inside pipe =   12.62(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     19.71(Ft/s)
 Travel time through pipe =    0.13 min.
 Time of concentration (TC) =     8.71 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      114.000 to Point/Station      114.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Rainfall intensity (I) =      6.078(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [UNDISTURBED NATURAL TERRAIN                 ] 
 (Permanent Open Space   ) 
 Impervious value, Ai = 0.000
 Sub-Area C Value = 0.350
 Time of concentration =     8.71 min.
 Rainfall intensity =      6.078(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.541  CA =      3.469
 Subarea runoff =      1.084(CFS) for      0.600(Ac.)
  Total runoff =     21.086(CFS) Total area =       6.410(Ac.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      114.000 to Point/Station      114.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 2 in normal stream number 1
 Stream flow area =      6.410(Ac.)
 Runoff from this stream =     21.086(CFS)
 Time of concentration =    8.71 min.
 Rainfall intensity =     6.078(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      120.000 to Point/Station      121.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [MEDIUM DENSITY RESIDENTIAL                  ] 
 (7.3 DU/A or Less       ) 
 Impervious value, Ai = 0.400
 Sub-Area C Value = 0.570
 Initial subarea total flow distance  =  131.000(Ft.)
 Highest elevation =  750.300(Ft.)
 Lowest elevation =  748.200(Ft.)
 Elevation difference =    2.100(Ft.) Slope =  1.603 %
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
 The maximum overland flow distance is 80.00 (Ft)
 for the top area slope value of   1.60 %, in a development type of
  7.3 DU/A or Less       
 In Accordance With Figure 3-3 
 Initial Area Time of Concentration =   7.29 minutes
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.5700)*(  80.000^.5)/(   1.603^(1/3)]=   7.29
 Rainfall intensity (I) =      6.817(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.570
 Subarea runoff =      1.049(CFS)
 Total initial stream area =        0.270(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      121.000 to Point/Station      122.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   748.200(Ft.)
 End of street segment elevation =   723.000(Ft.)
 Length of street segment  =   501.000(Ft.)



 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  16.000(Ft.)
 Distance from crown to crossfall grade break  =  14.500(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   4.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(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 =      6.334(CFS)
 Depth of flow =   0.349(Ft.), Average velocity =   5.160(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  10.606(Ft.)
 Flow velocity =   5.16(Ft/s)
 Travel time =    1.62 min.     TC =    8.91  min.
  Adding area flow to street
 Rainfall intensity (I) =      5.990(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.560 given for subarea
 Rainfall intensity =      5.990(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.561  CA =      1.929
 Subarea runoff =     10.507(CFS) for      3.170(Ac.)
  Total runoff =     11.556(CFS) Total area =       3.440(Ac.)
 Street flow at end of street =     11.556(CFS)
 Half street flow at end of street =     11.556(CFS)
 Depth of flow =   0.408(Ft.), Average velocity =   5.957(Ft/s)
 Flow width (from curb towards crown)=  13.555(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      122.000 to Point/Station      114.000
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   723.000(Ft.)
 Downstream point/station elevation =   712.000(Ft.)
 Pipe length  =   131.00(Ft.) Slope =   0.0840  Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    11.556(CFS)
 Nearest computed pipe diameter  =     15.00(In.)
 Calculated individual pipe flow  =    11.556(CFS)
 Normal flow depth in pipe =    8.53(In.)
 Flow top width inside pipe =   14.86(In.)
 Critical depth could not be calculated.
 Pipe flow velocity =     16.05(Ft/s)
 Travel time through pipe =    0.14 min.
 Time of concentration (TC) =     9.05 min.





 Critical depth could not be calculated.
 Pipe flow velocity =     28.64(Ft/s)
 Travel time through pipe =    0.01 min.
 Time of concentration (TC) =     8.72 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2 
 Stream flow area =      9.850(Ac.)
 Runoff from this stream =     32.213(CFS)
 Time of concentration =    8.72 min.
 Rainfall intensity =     6.076(In/Hr)
 Summary of stream data:

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

  1       36.283     13.79          4.519
  2       32.213      8.72          6.076
 Qmax(1) =
     1.000 *    1.000 *    36.283) +
     0.744 *    1.000 *    32.213) + =      60.242
 Qmax(2) =
     1.000 *    0.632 *    36.283) +
     1.000 *    1.000 *    32.213) + =      55.141

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
       36.283      32.213
 Maximum flow rates at confluence using above data:
        60.242       55.141
 Area of streams before confluence:
        19.260        9.850

 Results of confluence:
 Total flow rate =     60.242(CFS)
 Time of concentration =    13.792 min.
 Effective stream area after confluence  =     29.110(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________



 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =     29.110(Ac.)
 Runoff from this stream =     60.242(CFS)
 Time of concentration =   13.79 min.
 Rainfall intensity =     4.519(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      130.000 to Point/Station      131.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Initial subarea total flow distance  =  100.000(Ft.)
 Highest elevation =  898.000(Ft.)
 Lowest elevation =  895.000(Ft.)
 Elevation difference =    3.000(Ft.) Slope =  3.000 %
 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
 The maximum overland flow distance is 100.00 (Ft)
 for the top area slope value of   3.00 %, in a development type of
  1.0 DU/A or Less       
 In Accordance With Figure 3-3 
 Initial Area Time of Concentration =   8.61 minutes
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)]
 TC = [1.8*(1.1-0.4100)*( 100.000^.5)/(   3.000^(1/3)]=   8.61
 Rainfall intensity (I) =      6.123(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.410
 Subarea runoff =      0.678(CFS)
 Total initial stream area =        0.270(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      131.000 to Point/Station      132.000
 **** IRREGULAR CHANNEL FLOW TRAVEL TIME ****
 ______________________________________________________________________
 Depth of flow =   0.107(Ft.), Average velocity =   2.981(Ft/s)
  ******* Irregular Channel Data ***********
 -----------------------------------------------------------------
 Information entered for subchannel number 1 :
 Point number      'X' coordinate     'Y' coordinate
  1              0.00              2.00
  2             40.00              0.00
  3             80.00              2.00
 Manning's 'N' friction factor =   0.030



 -----------------------------------------------------------------
 Sub-Channel flow  =      0.678(CFS)
    '     '  flow top width =      4.265(Ft.)
   '     '    velocity=    2.981(Ft/s)
    '     '  area =      0.227(Sq.Ft)
    '     '  Froude number =     2.275 

 Upstream point elevation =   895.000(Ft.)
 Downstream point elevation =   793.000(Ft.)
 Flow length =   564.000(Ft.)
 Travel time  =    3.15 min.
 Time of concentration =   11.76 min.
 Depth of flow =   0.107(Ft.)
 Average velocity =   2.981(Ft/s)
 Total irregular channel flow =     0.678(CFS)
 Irregular channel normal depth above invert elev. =   0.107(Ft.)
 Average velocity of channel(s) =   2.981(Ft/s)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      132.000 to Point/Station      133.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   793.000(Ft.)
 Downstream point elevation =   740.000(Ft.)
 Channel length thru subarea  =   618.000(Ft.)
  Channel base width =    0.000(Ft.)
 Slope or 'Z' of left channel bank =   1.000
 Slope or 'Z' of right channel bank =   1.000
 !!Warning: Water is above left or right bank elevations
 !!Warning: Water is above left or right bank elevations
 !!Warning: Water is above left or right bank elevations
 !!Warning: Water is above left or right bank elevations
 !!Warning: Water is above left or right bank elevations
 !!Warning: Water is above left or right bank elevations
 Estimated mean flow rate at midpoint of channel =      4.775(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    0.100(Ft.)
 Flow(q) thru subarea =      4.775(CFS)
 Depth of flow =   1.072(Ft.), Average velocity =  23.362(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    0.200(Ft.)
 Flow Velocity =   23.36(Ft/s)
 Travel time  =    0.44 min.
 Time of concentration =   12.21 min.
 Critical depth =      2.656(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 Rainfall intensity (I) =      4.889(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000



 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Rainfall intensity =      4.889(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.410  CA =      1.800
 Subarea runoff =      8.123(CFS) for      4.120(Ac.)
  Total runoff =      8.800(CFS) Total area =       4.390(Ac.)
 Depth of flow =   1.525(Ft.), Average velocity =  29.835(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      3.969(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      133.000 to Point/Station      133.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Rainfall intensity (I) =      4.889(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (1.0 DU/A or Less       ) 
 Impervious value, Ai = 0.100
 Sub-Area C Value = 0.410
 Time of concentration =    12.21 min.
 Rainfall intensity =      4.889(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.410  CA =      5.925
 Subarea runoff =     20.167(CFS) for     10.060(Ac.)
  Total runoff =     28.967(CFS) Total area =      14.450(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      133.000 to Point/Station      103.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   740.000(Ft.)
 Downstream point elevation =   710.000(Ft.)
 Channel length thru subarea  =   586.000(Ft.)
  Channel base width =    0.000(Ft.)
 Slope or 'Z' of left channel bank =   1.000
 Slope or 'Z' of right channel bank =   0.100
 !!Warning: Water is above left or right bank elevations



 !!Warning: Water is above left or right bank elevations
 Estimated mean flow rate at midpoint of channel =     29.547(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    0.500(Ft.)
 Flow(q) thru subarea =     29.547(CFS)
 Depth of flow =   2.566(Ft.), Average velocity =  23.199(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    0.550(Ft.)
 Flow Velocity =   23.20(Ft/s)
 Travel time  =    0.42 min.
 Time of concentration =   12.63 min.
 Critical depth =      4.750(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 Rainfall intensity (I) =      4.784(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.700 given for subarea
 Rainfall intensity =      4.784(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.421  CA =      6.309
 Subarea runoff =      1.215(CFS) for      0.550(Ac.)
  Total runoff =     30.182(CFS) Total area =      15.000(Ac.)
 Depth of flow =   2.595(Ft.), Average velocity =  23.397(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      4.813(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      103.000 to Point/Station      103.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =     15.000(Ac.)
 Runoff from this stream =     30.182(CFS)
 Time of concentration =   12.63 min.
 Rainfall intensity =     4.784(In/Hr)
 Summary of stream data:

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

  1       60.242     13.79          4.519
  2       30.182     12.63          4.784
 Qmax(1) =
     1.000 *    1.000 *    60.242) +
     0.945 *    1.000 *    30.182) + =      88.754
 Qmax(2) =
     1.000 *    0.916 *    60.242) +
     1.000 *    1.000 *    30.182) + =      85.334







 TC = [1.8*(1.1-0.4600)*(  85.000^.5)/(   1.500^(1/3)]=   9.28
 Rainfall intensity (I) =      5.835(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.460
 Subarea runoff =      0.268(CFS)
 Total initial stream area =        0.100(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      201.000 to Point/Station      202.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   817.000(Ft.)
 End of street segment elevation =   800.500(Ft.)
 Length of street segment  =   220.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  16.000(Ft.)
 Distance from crown to crossfall grade break  =  14.500(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   4.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(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 =      0.805(CFS)
 Depth of flow =   0.197(Ft.), Average velocity =   4.160(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   3.018(Ft.)
 Flow velocity =   4.16(Ft/s)
 Travel time =    0.88 min.     TC =   10.16  min.
  Adding area flow to street
 Rainfall intensity (I) =      5.504(In/Hr) for a   100.0 year storm
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 [LOW DENSITY RESIDENTIAL                     ] 
 (2.0 DU/A or Less       ) 
 Impervious value, Ai = 0.200
 Sub-Area C Value = 0.460
 Rainfall intensity =      5.504(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.460  CA =      0.230
 Subarea runoff =      0.997(CFS) for      0.400(Ac.)
  Total runoff =      1.266(CFS) Total area =       0.500(Ac.)
 Street flow at end of street =      1.266(CFS)
 Half street flow at end of street =      1.266(CFS)



 Depth of flow =   0.224(Ft.), Average velocity =   4.327(Ft/s)
 Flow width (from curb towards crown)=   4.359(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      203.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   800.500(Ft.)
 End of street segment elevation =   707.000(Ft.)
 Length of street segment  =  1430.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  16.000(Ft.)
 Distance from crown to crossfall grade break  =  14.500(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   4.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(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 =      3.160(CFS)
 Depth of flow =   0.284(Ft.), Average velocity =   4.874(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   7.389(Ft.)
 Flow velocity =   4.87(Ft/s)
 Travel time =    4.89 min.     TC =   15.05  min.
  Adding area flow to street
 Rainfall intensity (I) =      4.271(In/Hr) for a   100.0 year storm
 User specified 'C' value of 0.900 given for subarea
 Rainfall intensity =      4.271(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for total area
 (Q=KCIA) is C = 0.761  CA =      1.202
 Subarea runoff =      3.868(CFS) for      1.080(Ac.)
  Total runoff =      5.134(CFS) Total area =       1.580(Ac.)
 Street flow at end of street =      5.134(CFS)
 Half street flow at end of street =      5.134(CFS)
 Depth of flow =   0.320(Ft.), Average velocity =   5.434(Ft/s)
 Flow width (from curb towards crown)=   9.178(Ft.)
 End of computations, total study area =           1.580 (Ac.)



 

 

 

 

APPENDIX C: 

 

Detention Basin Design



RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
 
RUN DATE   9/25/2025 
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  9  MIN.
6 HOUR RAINFALL  3.3  INCHES
BASIN AREA  9.85  ACRES
RUNOFF COEFFICIENT  0.56 
PEAK DISCHARGE  32.213  CFS
 
TIME (MIN) =  0  DISCHARGE (CFS) =  0 
TIME (MIN) =  9  DISCHARGE (CFS) =  0 
TIME (MIN) =  18  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  27  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  36  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  45  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  54  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  63  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  72  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  81  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  90  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  99  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  108  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  117  DISCHARGE (CFS) =  1.6 
TIME (MIN) =  126  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  135  DISCHARGE (CFS) =  1.7 
TIME (MIN) =  144  DISCHARGE (CFS) =  1.8 
TIME (MIN) =  153  DISCHARGE (CFS) =  1.9 
TIME (MIN) =  162  DISCHARGE (CFS) =  2.1 
TIME (MIN) =  171  DISCHARGE (CFS) =  2.2 
TIME (MIN) =  180  DISCHARGE (CFS) =  2.4 
TIME (MIN) =  189  DISCHARGE (CFS) =  2.6 
TIME (MIN) =  198  DISCHARGE (CFS) =  2.9 
TIME (MIN) =  207  DISCHARGE (CFS) =  3.2 
TIME (MIN) =  216  DISCHARGE (CFS) =  3.9 
TIME (MIN) =  225  DISCHARGE (CFS) =  4.4 
TIME (MIN) =  234  DISCHARGE (CFS) =  6.5 
TIME (MIN) =  243  DISCHARGE (CFS) =  9.8 
TIME (MIN) =  252  DISCHARGE (CFS) =  32.213 
TIME (MIN) =  261  DISCHARGE (CFS) =  5.2 
TIME (MIN) =  270  DISCHARGE (CFS) =  3.5 
TIME (MIN) =  279  DISCHARGE (CFS) =  2.7 
TIME (MIN) =  288  DISCHARGE (CFS) =  2.3 
TIME (MIN) =  297  DISCHARGE (CFS) =  2 
TIME (MIN) =  306  DISCHARGE (CFS) =  1.8 
TIME (MIN) =  315  DISCHARGE (CFS) =  1.6 
TIME (MIN) =  324  DISCHARGE (CFS) =  1.5 
TIME (MIN) =  333  DISCHARGE (CFS) =  1.4 
TIME (MIN) =  342  DISCHARGE (CFS) =  1.3 
TIME (MIN) =  351  DISCHARGE (CFS) =  1.2 
TIME (MIN) =  360  DISCHARGE (CFS) =  1.1 
TIME (MIN) =  369  DISCHARGE (CFS) =  0 



 

APPENDIX D: 

 

Proposed SD Hydraulic Calculations (Capacity) 

 

Proposed Idaho Avenue Peak Flow Capacity 

 

Idaho Curb Inlet Sizing Calculation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























Chapter 3. Storm Drains 

San Diego County Hydraulic Design Manual Page 3-17 
September 2014 

 
 HL = head loss at drainage structure (ft); 
 K = simplified structure head loss coefficient (ft); 
 vo = outflow velocity (ft/s); and 
 g = gravitational acceleration (32.2 ft/s2) 

Table 3-11 presents values for the simplified head loss coefficient (K) across a drainage structure. 
This head loss can be used to estimate the drop between pipe crowns needed to offset energy 
losses at the structure, thus helping to avoid a submerged flow condition.  

Table 3-11 Simplified Structure Head Loss Coefficient, K 

Structure Configuration Simplified Head Loss Coefficient, K 
Inlet – Straight Run 0.50 

Inlet – Angled Through  
90 1.50 
60 1.25 
45 1.10 

22.5 0.70 
Clean-Out – Straight Run 0.15 

Clean-Out – Angled Through  
90 1.00 
60 0.85 
45 0.75 

22.5 0.45 

 
 

Inlets, Junctions, and Cleanout - Composite Method 

For the design and evaluation of storm drain systems with high velocity head or having 
significant hydraulic constraints, it may be necessary to complete more detailed calculations to 
account for the various factors contributing to head loss.  The head loss at clean-out or other 
drainage structures is expressed as an initial or basic loss (Kov

2/2g) modified by several correction 
factors: 

 
2
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g
  (3-19) 

where … 

 HL = structure head loss (ft); 
 CD = relative flow depth correction factor; 
 CQ = relative flow correction factor; 
 CP = plunging flow correction factor; 
 CB = benching correction factor; 
 KO = initial or basic loss coefficient; 
 v2 = outflow velocity (ft/s); and 
 g = gravitational acceleration (32.2 ft/s2). 

Table 3-12 below summarizes the head loss equations under conditions discussed above.  
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Reference Charts 

  



















Soil Map—San Diego County Area, California
(Pasqual Heights - Hydrologic Soil Group)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/25/2025
Page 1 of 3
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