
______________________________________________________________________
Initial area flow distance =   305.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00328  s(percent)=       0.33
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.283 min.
Rainfall intensity =      2.795(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.884
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      1.235(CFS)
Total initial stream area =        0.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       19.000 to Point/Station       19.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.500(Ac.)
Runoff from this stream =      1.235(CFS)
Time of concentration =    9.28 min.
Rainfall intensity =     2.795(In/Hr)
Summary of stream data:

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

1        4.692     10.43                 2.639
2        1.235      9.28                 2.795
Largest stream flow has longer time of concentration
Qp =      4.692 + sum of

  Qb         Ia/Ib
   1.235 *    0.944 =      1.167

Qp =      5.859

Total of 2 streams to confluence:
Flow rates before confluence point:
       4.692       1.235
Area of streams before confluence:
        1.900        0.500
Results of confluence:
Total flow rate =      5.859(CFS)
Time of concentration =    10.433 min.
Effective stream area after confluence =      2.400(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       19.000 to Point/Station       21.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    23.900(Ft.)
Downstream point/station elevation =    23.300(Ft.)
Pipe length  =   105.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     5.859(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     5.859(CFS)
Normal flow depth in pipe =   10.90(In.)
Flow top width inside pipe =   17.59(In.)
Critical Depth =   11.21(In.)
Pipe flow velocity =      5.24(Ft/s)
Travel time through pipe =    0.33 min.



Time of concentration (TC) =    10.77 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       21.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      2.400(Ac.)
Runoff from this stream =      5.859(CFS)
Time of concentration =   10.77 min.
Rainfall intensity =     2.599(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       21.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   305.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00328  s(percent)=       0.33
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.283 min.
Rainfall intensity =      2.795(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.884
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      1.235(CFS)
Total initial stream area =        0.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       21.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.500(Ac.)
Runoff from this stream =      1.235(CFS)
Time of concentration =    9.28 min.
Rainfall intensity =     2.795(In/Hr)
Summary of stream data:

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

1        5.859     10.77                 2.599
2        1.235      9.28                 2.795
Largest stream flow has longer time of concentration
Qp =      5.859 + sum of

  Qb         Ia/Ib
   1.235 *    0.930 =      1.149

Qp =      7.008

Total of 2 streams to confluence:
Flow rates before confluence point:
       5.859       1.235
Area of streams before confluence:
        2.400        0.500
Results of confluence:
Total flow rate =      7.008(CFS)
Time of concentration =    10.767 min.
Effective stream area after confluence =      2.900(Ac.)



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       23.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    23.300(Ft.)
Downstream point/station elevation =    22.700(Ft.)
Pipe length  =   120.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     7.008(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     7.008(CFS)
Normal flow depth in pipe =   13.00(In.)
Flow top width inside pipe =   16.13(In.)
Critical Depth =   12.30(In.)
Pipe flow velocity =      5.13(Ft/s)
Travel time through pipe =    0.39 min.
Time of concentration (TC) =    11.16 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       23.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      2.900(Ac.)
Runoff from this stream =      7.008(CFS)
Time of concentration =   11.16 min.
Rainfall intensity =     2.554(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       23.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   320.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00313  s(percent)=       0.31
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.555 min.
Rainfall intensity =      2.756(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.882
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.260
Decimal fraction soil group C = 0.740
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  65.62
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      1.215(CFS)
Total initial stream area =        0.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       23.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.500(Ac.)
Runoff from this stream =      1.215(CFS)
Time of concentration =    9.55 min.
Rainfall intensity =     2.756(In/Hr)
Summary of stream data:

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



1        7.008     11.16                 2.554
2        1.215      9.55                 2.756
Largest stream flow has longer time of concentration
Qp =      7.008 + sum of

  Qb         Ia/Ib
   1.215 *    0.927 =      1.126

Qp =      8.134

Total of 2 streams to confluence:
Flow rates before confluence point:
       7.008       1.215
Area of streams before confluence:
        2.900        0.500
Results of confluence:
Total flow rate =      8.134(CFS)
Time of concentration =    11.157 min.
Effective stream area after confluence =      3.400(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       25.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    22.700(Ft.)
Downstream point/station elevation =    22.300(Ft.)
Pipe length  =    95.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     8.134(CFS)
Nearest computed pipe diameter  =     21.00(In.)
Calculated individual pipe flow  =     8.134(CFS)
Normal flow depth in pipe =   13.32(In.)
Flow top width inside pipe =   20.23(In.)
Critical Depth =   12.70(In.)
Pipe flow velocity =      5.06(Ft/s)
Travel time through pipe =    0.31 min.
Time of concentration (TC) =    11.47 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       25.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      3.400(Ac.)
Runoff from this stream =      8.134(CFS)
Time of concentration =   11.47 min.
Rainfall intensity =     2.520(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       25.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   295.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00339  s(percent)=       0.34
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.099 min.
Rainfall intensity =      2.822(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.880
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.480
Decimal fraction soil group C = 0.520
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  62.76
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.994(CFS)
Total initial stream area =        0.400(Ac.)
Pervious area fraction = 0.100



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       25.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.400(Ac.)
Runoff from this stream =      0.994(CFS)
Time of concentration =    9.10 min.
Rainfall intensity =     2.822(In/Hr)
Summary of stream data:

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

1        8.134     11.47                 2.520
2        0.994      9.10                 2.822
Largest stream flow has longer time of concentration
Qp =      8.134 + sum of

  Qb         Ia/Ib
   0.994 *    0.893 =      0.887

Qp =      9.021

Total of 2 streams to confluence:
Flow rates before confluence point:
       8.134       0.994
Area of streams before confluence:
        3.400        0.400
Results of confluence:
Total flow rate =      9.021(CFS)
Time of concentration =    11.470 min.
Effective stream area after confluence =      3.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       27.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    22.300(Ft.)
Downstream point/station elevation =    22.000(Ft.)
Pipe length  =    40.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     9.021(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     9.021(CFS)
Normal flow depth in pipe =   13.55(In.)
Flow top width inside pipe =   15.53(In.)
Critical Depth =   13.94(In.)
Pipe flow velocity =      6.32(Ft/s)
Travel time through pipe =    0.11 min.
Time of concentration (TC) =    11.58 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       27.000 to Point/Station       27.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      3.800(Ac.)
Runoff from this stream =      9.021(CFS)
Time of concentration =   11.58 min.
Rainfall intensity =     2.508(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       28.000 to Point/Station       27.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   880.000(Ft.)
Top (of initial area) elevation =    32.500(Ft.)



Bottom (of initial area) elevation =    23.400(Ft.)
Difference in elevation =     9.100(Ft.)
Slope =    0.01034  s(percent)=       1.03
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.272 min.
Rainfall intensity =      2.541(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.880
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.280
Decimal fraction soil group C = 0.720
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  65.36
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      1.566(CFS)
Total initial stream area =        0.700(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       27.000 to Point/Station       27.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.700(Ac.)
Runoff from this stream =      1.566(CFS)
Time of concentration =   11.27 min.
Rainfall intensity =     2.541(In/Hr)
Summary of stream data:

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

1        9.021     11.58                 2.508
2        1.566     11.27                 2.541
Largest stream flow has longer time of concentration
Qp =      9.021 + sum of

  Qb         Ia/Ib
   1.566 *    0.987 =      1.546

Qp =     10.567

Total of 2 streams to confluence:
Flow rates before confluence point:
       9.021       1.566
Area of streams before confluence:
        3.800        0.700
Results of confluence:
Total flow rate =     10.567(CFS)
Time of concentration =    11.576 min.
Effective stream area after confluence =      4.500(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       27.000 to Point/Station       29.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    22.000(Ft.)
Downstream point/station elevation =    21.900(Ft.)
Pipe length  =    35.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    10.567(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    10.567(CFS)
Normal flow depth in pipe =   16.34(In.)
Flow top width inside pipe =   22.38(In.)
Critical Depth =   13.97(In.)
Pipe flow velocity =      4.64(Ft/s)
Travel time through pipe =    0.13 min.
Time of concentration (TC) =    11.70 min.



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       29.000 to Point/Station       29.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      4.500(Ac.)
Runoff from this stream =     10.567(CFS)
Time of concentration =   11.70 min.
Rainfall intensity =     2.495(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       30.000 to Point/Station       29.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   270.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00370  s(percent)=       0.37
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.629 min.
Rainfall intensity =      2.897(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.881
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.470
Decimal fraction soil group C = 0.530
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  62.89
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.765(CFS)
Total initial stream area =        0.300(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       29.000 to Point/Station       29.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.300(Ac.)
Runoff from this stream =      0.765(CFS)
Time of concentration =    8.63 min.
Rainfall intensity =     2.897(In/Hr)
Summary of stream data:

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

1       10.567     11.70                 2.495
2        0.765      8.63                 2.897
Largest stream flow has longer time of concentration
Qp =     10.567 + sum of

  Qb         Ia/Ib
   0.765 *    0.861 =      0.659

Qp =     11.226

Total of 2 streams to confluence:
Flow rates before confluence point:
      10.567       0.765
Area of streams before confluence:
        4.500        0.300
Results of confluence:
Total flow rate =     11.226(CFS)
Time of concentration =    11.702 min.
Effective stream area after confluence =      4.800(Ac.)

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



Process from Point/Station       29.000 to Point/Station       31.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    21.900(Ft.)
Downstream point/station elevation =    19.200(Ft.)
Pipe length  =    35.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    11.226(CFS)
Nearest computed pipe diameter  =     15.00(In.)
Calculated individual pipe flow  =    11.226(CFS)
Normal flow depth in pipe =    8.18(In.)
Flow top width inside pipe =   14.94(In.)
Critical depth could not be calculated.
Pipe flow velocity =     16.41(Ft/s)
Travel time through pipe =    0.04 min.
Time of concentration (TC) =    11.74 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station       31.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 1
Stream flow area =      4.800(Ac.)
Runoff from this stream =     11.226(CFS)
Time of concentration =   11.74 min.
Rainfall intensity =     2.491(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       31.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   230.000(Ft.)
Top (of initial area) elevation =    34.300(Ft.)
Bottom (of initial area) elevation =    33.300(Ft.)
Difference in elevation =     1.000(Ft.)
Slope =    0.00435  s(percent)=       0.43
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    7.837 min.
Rainfall intensity =      3.037(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.883
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.320
Decimal fraction soil group C = 0.680
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  64.84
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.536(CFS)
Total initial stream area =        0.200(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station       31.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 3 in normal stream number 2
Stream flow area =      0.200(Ac.)
Runoff from this stream =      0.536(CFS)
Time of concentration =    7.84 min.
Rainfall intensity =     3.037(In/Hr)
Summary of stream data:

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

1       11.226     11.74                 2.491
2        0.536      7.84                 3.037
Largest stream flow has longer time of concentration



Qp =     11.226 + sum of
  Qb         Ia/Ib
   0.536 *    0.820 =      0.440

Qp =     11.666

Total of 2 streams to confluence:
Flow rates before confluence point:
      11.226       0.536
Area of streams before confluence:
        4.800        0.200
Results of confluence:
Total flow rate =     11.666(CFS)
Time of concentration =    11.737 min.
Effective stream area after confluence =      5.000(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station        5.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    19.200(Ft.)
Downstream point/station elevation =    18.100(Ft.)
Pipe length  =    60.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    11.666(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    11.666(CFS)
Normal flow depth in pipe =   11.71(In.)
Flow top width inside pipe =   17.17(In.)
Critical Depth =   15.60(In.)
Pipe flow velocity =      9.59(Ft/s)
Travel time through pipe =    0.10 min.
Time of concentration (TC) =    11.84 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 3
Stream flow area =      5.000(Ac.)
Runoff from this stream =     11.666(CFS)
Time of concentration =   11.84 min.
Rainfall intensity =     2.481(In/Hr)
Summary of stream data:

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

1       23.258     11.05          2.566
2        2.135     10.07          2.686
3       11.666     11.84          2.481
Largest stream flow has longer or shorter time of concentration
Qp =     23.258 + sum of

  Qb         Ia/Ib
   2.135 *    0.955 =      2.040
  Qa          Tb/Ta
  11.666 *    0.933 =     10.883

Qp =     36.181

Total of 3 main streams to confluence:
Flow rates before confluence point:
      23.258       2.135      11.666
Area of streams before confluence:
        9.200        0.900        5.000

Results of confluence:
Total flow rate =     36.181(CFS)
Time of concentration =    11.046 min.

Yield=36.2/16.3 acres/cfs =2.22cfs/acre



Effective stream area after confluence  =     15.100(Ac.)
End of computations, total study area =           16.30 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  68.4



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study        Date: 09/13/11  File:Cwest.out

------------------------------------------------------------------------
11-0054     Knox Logistics Center
100-Year Rational Method Hydrology
Western Building C Area
mla     09-13-2011
------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

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

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

Program License Serial Number 4010

------------------------------------------------------------------------
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 [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.000 to Point/Station        2.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   425.000(Ft.)
Top (of initial area) elevation =    54.400(Ft.)
Bottom (of initial area) elevation =    44.200(Ft.)
Difference in elevation =    10.200(Ft.)
Slope =    0.02400  s(percent)=       2.40
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    7.119 min.
Rainfall intensity =      3.183(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.886
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     11.277(CFS)
Total initial stream area =        4.000(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        2.000 to Point/Station        3.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****



______________________________________________________________________
Upstream point/station elevation =    40.300(Ft.)
Downstream point/station elevation =    39.100(Ft.)
Pipe length  =   220.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    11.277(CFS)
Nearest computed pipe diameter  =     21.00(In.)
Calculated individual pipe flow  =    11.277(CFS)
Normal flow depth in pipe =   15.42(In.)
Flow top width inside pipe =   18.55(In.)
Critical Depth =   15.01(In.)
Pipe flow velocity =      5.96(Ft/s)
Travel time through pipe =    0.62 min.
Time of concentration (TC) =     7.73 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      4.000(Ac.)
Runoff from this stream =     11.277(CFS)
Time of concentration =    7.73 min.
Rainfall intensity =     3.056(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        4.000 to Point/Station        3.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   490.000(Ft.)
Top (of initial area) elevation =    45.000(Ft.)
Bottom (of initial area) elevation =    44.200(Ft.)
Difference in elevation =     0.800(Ft.)
Slope =    0.00163  s(percent)=       0.16
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   12.901 min.
Rainfall intensity =      2.379(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.881
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.130
Decimal fraction soil group C = 0.870
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  67.31
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      5.237(CFS)
Total initial stream area =        2.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      2.500(Ac.)
Runoff from this stream =      5.237(CFS)
Time of concentration =   12.90 min.
Rainfall intensity =     2.379(In/Hr)
Summary of stream data:

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

1       11.277      7.73          3.056
2        5.237     12.90          2.379



Largest stream flow has longer or shorter time of concentration
Qp =     11.277 + sum of

  Qa          Tb/Ta
   5.237 *    0.600 =      3.140

Qp =     14.417

Total of 2 main streams to confluence:
Flow rates before confluence point:
      11.277       5.237
Area of streams before confluence:
        4.000        2.500

Results of confluence:
Total flow rate =     14.417(CFS)
Time of concentration =     7.735 min.
Effective stream area after confluence  =      6.500(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        5.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    39.100(Ft.)
Downstream point/station elevation =    38.100(Ft.)
Pipe length  =   210.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    14.417(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    14.417(CFS)
Normal flow depth in pipe =   17.04(In.)
Flow top width inside pipe =   21.78(In.)
Critical Depth =   16.41(In.)
Pipe flow velocity =      6.05(Ft/s)
Travel time through pipe =    0.58 min.
Time of concentration (TC) =     8.31 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      6.500(Ac.)
Runoff from this stream =     14.417(CFS)
Time of concentration =    8.31 min.
Rainfall intensity =     2.950(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        5.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   490.000(Ft.)
Top (of initial area) elevation =    45.000(Ft.)
Bottom (of initial area) elevation =    44.200(Ft.)
Difference in elevation =     0.800(Ft.)
Slope =    0.00163  s(percent)=       0.16
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   12.901 min.
Rainfall intensity =      2.379(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.879
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.290
Decimal fraction soil group C = 0.710
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  65.23
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      5.229(CFS)



Total initial stream area =        2.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        5.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      2.500(Ac.)
Runoff from this stream =      5.229(CFS)
Time of concentration =   12.90 min.
Rainfall intensity =     2.379(In/Hr)
Summary of stream data:

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

1       14.417      8.31          2.950
2        5.229     12.90          2.379
Largest stream flow has longer or shorter time of concentration
Qp =     14.417 + sum of

  Qa          Tb/Ta
   5.229 *    0.644 =      3.369

Qp =     17.786

Total of 2 main streams to confluence:
Flow rates before confluence point:
      14.417       5.229
Area of streams before confluence:
        6.500        2.500

Results of confluence:
Total flow rate =     17.786(CFS)
Time of concentration =     8.314 min.
Effective stream area after confluence  =      9.000(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        5.000 to Point/Station        7.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    38.100(Ft.)
Downstream point/station elevation =    37.100(Ft.)
Pipe length  =   210.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    17.786(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    17.786(CFS)
Normal flow depth in pipe =   21.00(In.)
Flow top width inside pipe =   15.87(In.)
Critical Depth =   18.24(In.)
Pipe flow velocity =      6.10(Ft/s)
Travel time through pipe =    0.57 min.
Time of concentration (TC) =     8.89 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      9.000(Ac.)
Runoff from this stream =     17.786(CFS)
Time of concentration =    8.89 min.
Rainfall intensity =     2.855(In/Hr)
Program is now starting with Main Stream No. 2



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        8.000 to Point/Station        7.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   630.000(Ft.)
Top (of initial area) elevation =    45.000(Ft.)
Bottom (of initial area) elevation =    44.200(Ft.)
Difference in elevation =     0.800(Ft.)
Slope =    0.00127  s(percent)=       0.13
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   15.001 min.
Rainfall intensity =      2.209(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.881
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.030
Decimal fraction soil group C = 0.970
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  68.61
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      7.392(CFS)
Total initial stream area =        3.800(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        7.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      3.800(Ac.)
Runoff from this stream =      7.392(CFS)
Time of concentration =   15.00 min.
Rainfall intensity =     2.209(In/Hr)
Summary of stream data:

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

1       17.786      8.89          2.855
2        7.392     15.00          2.209
Largest stream flow has longer or shorter time of concentration
Qp =     17.786 + sum of

  Qa          Tb/Ta
   7.392 *    0.593 =      4.380

Qp =     22.166

Total of 2 main streams to confluence:
Flow rates before confluence point:
      17.786       7.392
Area of streams before confluence:
        9.000        3.800

Results of confluence:
Total flow rate =     22.166(CFS)
Time of concentration =     8.888 min.
Effective stream area after confluence  =     12.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        7.000 to Point/Station        9.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    37.100(Ft.)
Downstream point/station elevation =    32.100(Ft.)
Pipe length  =  1010.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    22.166(CFS)



Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    22.166(CFS)
Normal flow depth in pipe =   20.77(In.)
Flow top width inside pipe =   22.76(In.)
Critical Depth =   19.76(In.)
Pipe flow velocity =      6.75(Ft/s)
Travel time through pipe =    2.49 min.
Time of concentration (TC) =    11.38 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =     12.800(Ac.)
Runoff from this stream =     22.166(CFS)
Time of concentration =   11.38 min.
Rainfall intensity =     2.529(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station        9.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   800.000(Ft.)
Top (of initial area) elevation =    52.200(Ft.)
Bottom (of initial area) elevation =    37.500(Ft.)
Difference in elevation =    14.700(Ft.)
Slope =    0.01838  s(percent)=       1.84
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.672 min.
Rainfall intensity =      2.739(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.680
Decimal fraction soil group C = 0.320
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  60.16
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      3.848(CFS)
Total initial stream area =        1.600(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station        9.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      1.600(Ac.)
Runoff from this stream =      3.848(CFS)
Time of concentration =    9.67 min.
Rainfall intensity =     2.739(In/Hr)
Summary of stream data:

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

1       22.166     11.38          2.529
2        3.848      9.67          2.739
Largest stream flow has longer time of concentration
Qp =     22.166 + sum of

  Qb         Ia/Ib
   3.848 *    0.923 =      3.553

Qp =     25.719



Total of 2 main streams to confluence:
Flow rates before confluence point:
      22.166       3.848
Area of streams before confluence:
       12.800        1.600

Results of confluence:
Total flow rate =     25.719(CFS)
Time of concentration =    11.382 min.
Effective stream area after confluence  =     14.400(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        9.000 to Point/Station       11.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    32.100(Ft.)
Downstream point/station elevation =    30.400(Ft.)
Pipe length  =   320.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    25.719(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    25.719(CFS)
Normal flow depth in pipe =   23.63(In.)
Flow top width inside pipe =   17.86(In.)
Critical Depth =   21.24(In.)
Pipe flow velocity =      6.96(Ft/s)
Travel time through pipe =    0.77 min.
Time of concentration (TC) =    12.15 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =     14.400(Ac.)
Runoff from this stream =     25.719(CFS)
Time of concentration =   12.15 min.
Rainfall intensity =     2.450(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       11.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   815.000(Ft.)
Top (of initial area) elevation =    45.600(Ft.)
Bottom (of initial area) elevation =    35.700(Ft.)
Difference in elevation =     9.900(Ft.)
Slope =    0.01215  s(percent)=       1.21
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   10.585 min.
Rainfall intensity =      2.621(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.874
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      3.895(CFS)
Total initial stream area =        1.700(Ac.)
Pervious area fraction = 0.100

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



Process from Point/Station       11.000 to Point/Station       11.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      1.700(Ac.)
Runoff from this stream =      3.895(CFS)
Time of concentration =   10.58 min.
Rainfall intensity =     2.621(In/Hr)
Summary of stream data:

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

1       25.719     12.15          2.450
2        3.895     10.58          2.621
Largest stream flow has longer time of concentration
Qp =     25.719 + sum of

  Qb         Ia/Ib
   3.895 *    0.935 =      3.641

Qp =     29.360

Total of 2 main streams to confluence:
Flow rates before confluence point:
      25.719       3.895
Area of streams before confluence:
       14.400        1.700

Results of confluence:
Total flow rate =     29.360(CFS)
Time of concentration =    12.148 min.
Effective stream area after confluence  =     16.100(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       13.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    30.400(Ft.)
Downstream point/station elevation =    23.000(Ft.)
Pipe length  =    85.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    29.360(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    29.360(CFS)
Normal flow depth in pipe =   13.03(In.)
Flow top width inside pipe =   16.09(In.)
Critical depth could not be calculated.
Pipe flow velocity =     21.42(Ft/s)
Travel time through pipe =    0.07 min.
Time of concentration (TC) =    12.21 min.
End of computations, total study area =           16.10 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  65.8

Yield=29.4/16.1 cfs/acre =1.83 cfs/acre



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study        Date: 09/13/11  File:Ceast.out

------------------------------------------------------------------------
11-0054     Knox Logistics Center
100-Year Rational Method Hydrology
Eastern Building C Area
mla    09-13-2011
------------------------------------------------------------------------
 *********   Hydrology Study Control Information **********

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

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

Program License Serial Number 4010

------------------------------------------------------------------------
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 [ Perris Valley ] area used.
10 year storm 10 minute intensity =  1.880(In/Hr)
10 year storm 60 minute intensity =  0.780(In/Hr)
100 year storm 10 minute intensity =  2.690(In/Hr)
100 year storm 60 minute intensity =  1.120(In/Hr)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station       21.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   510.000(Ft.)
Top (of initial area) elevation =    51.400(Ft.)
Bottom (of initial area) elevation =    39.100(Ft.)
Difference in elevation =    12.300(Ft.)
Slope =    0.02412  s(percent)=       2.41
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    7.650 min.
Rainfall intensity =      3.073(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.885
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      1.904(CFS)
Total initial stream area =        0.700(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       22.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****



______________________________________________________________________
Upstream point/station elevation =    35.000(Ft.)
Downstream point/station elevation =    33.300(Ft.)
Pipe length  =    90.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     1.904(CFS)
Nearest computed pipe diameter  =      9.00(In.)
Calculated individual pipe flow  =     1.904(CFS)
Normal flow depth in pipe =    5.94(In.)
Flow top width inside pipe =    8.53(In.)
Critical Depth =    7.56(In.)
Pipe flow velocity =      6.16(Ft/s)
Travel time through pipe =    0.24 min.
Time of concentration (TC) =     7.89 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       22.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      0.700(Ac.)
Runoff from this stream =      1.904(CFS)
Time of concentration =    7.89 min.
Rainfall intensity =     3.026(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       23.000 to Point/Station       22.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =    70.000(Ft.)
Top (of initial area) elevation =    42.900(Ft.)
Bottom (of initial area) elevation =    37.800(Ft.)
Difference in elevation =     5.100(Ft.)
Slope =    0.07286  s(percent)=       7.29
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Warning: TC computed to be less than 5 min.; program is assuming the
time of concentration is 5 minutes.
Initial area time of concentration =    5.000 min.
Rainfall intensity =      3.785(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  69.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.336(CFS)
Total initial stream area =        0.100(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       22.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      0.100(Ac.)
Runoff from this stream =      0.336(CFS)
Time of concentration =    5.00 min.
Rainfall intensity =     3.785(In/Hr)
Summary of stream data:

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



1        1.904      7.89          3.026
2        0.336      5.00          3.785
Largest stream flow has longer time of concentration
Qp =      1.904 + sum of

  Qb         Ia/Ib
   0.336 *    0.799 =      0.269

Qp =      2.173

Total of 2 main streams to confluence:
Flow rates before confluence point:
       1.904       0.336
Area of streams before confluence:
        0.700        0.100

Results of confluence:
Total flow rate =      2.173(CFS)
Time of concentration =     7.894 min.
Effective stream area after confluence  =      0.800(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       22.000 to Point/Station       24.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    33.300(Ft.)
Downstream point/station elevation =    30.200(Ft.)
Pipe length  =   875.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =     2.173(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     2.173(CFS)
Normal flow depth in pipe =    9.30(In.)
Flow top width inside pipe =   10.02(In.)
Critical Depth =    7.57(In.)
Pipe flow velocity =      3.33(Ft/s)
Travel time through pipe =    4.38 min.
Time of concentration (TC) =    12.28 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       24.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      0.800(Ac.)
Runoff from this stream =      2.173(CFS)
Time of concentration =   12.28 min.
Rainfall intensity =     2.437(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       25.000 to Point/Station       24.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   865.000(Ft.)
Top (of initial area) elevation =    45.700(Ft.)
Bottom (of initial area) elevation =    36.200(Ft.)
Difference in elevation =     9.500(Ft.)
Slope =    0.01098  s(percent)=       1.10
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   11.061 min.
Rainfall intensity =      2.565(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.880
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.340
Decimal fraction soil group C = 0.660
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  64.58



Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     17.154(CFS)
Total initial stream area =        7.600(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       24.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      7.600(Ac.)
Runoff from this stream =     17.154(CFS)
Time of concentration =   11.06 min.
Rainfall intensity =     2.565(In/Hr)
Summary of stream data:

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

1        2.173     12.28          2.437
2       17.154     11.06          2.565
Largest stream flow has longer or shorter time of concentration
Qp =     17.154 + sum of

  Qa          Tb/Ta
   2.173 *    0.901 =      1.958

Qp =     19.112

Total of 2 main streams to confluence:
Flow rates before confluence point:
       2.173      17.154
Area of streams before confluence:
        0.800        7.600

Results of confluence:
Total flow rate =     19.112(CFS)
Time of concentration =    11.061 min.
Effective stream area after confluence  =      8.400(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       24.000 to Point/Station       26.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    30.200(Ft.)
Downstream point/station elevation =    29.600(Ft.)
Pipe length  =  1253.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    19.112(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =    19.112(CFS)
Normal flow depth in pipe =   31.17(In.)
Flow top width inside pipe =   31.24(In.)
Critical Depth =   16.39(In.)
Pipe flow velocity =      2.69(Ft/s)
Travel time through pipe =    7.77 min.
Time of concentration (TC) =    18.83 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       26.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      8.400(Ac.)
Runoff from this stream =     19.112(CFS)
Time of concentration =   18.83 min.
Rainfall intensity =     1.976(In/Hr)



Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       27.000 to Point/Station       26.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   600.000(Ft.)
Top (of initial area) elevation =    45.700(Ft.)
Bottom (of initial area) elevation =    36.500(Ft.)
Difference in elevation =     9.200(Ft.)
Slope =    0.01533  s(percent)=       1.53
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.938 min.
Rainfall intensity =      2.847(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.877
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.870
Decimal fraction soil group C = 0.130
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  57.69
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      6.242(CFS)
Total initial stream area =        2.500(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       26.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      2.500(Ac.)
Runoff from this stream =      6.242(CFS)
Time of concentration =    8.94 min.
Rainfall intensity =     2.847(In/Hr)
Summary of stream data:

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

1       19.112     18.83          1.976
2        6.242      8.94          2.847
Largest stream flow has longer time of concentration
Qp =     19.112 + sum of

  Qb         Ia/Ib
   6.242 *    0.694 =      4.333

Qp =     23.445

Total of 2 main streams to confluence:
Flow rates before confluence point:
      19.112       6.242
Area of streams before confluence:
        8.400        2.500

Results of confluence:
Total flow rate =     23.445(CFS)
Time of concentration =    18.827 min.
Effective stream area after confluence  =     10.900(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       26.000 to Point/Station       28.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    29.600(Ft.)
Downstream point/station elevation =    28.900(Ft.)



Pipe length  =   135.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    23.445(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    23.445(CFS)
Normal flow depth in pipe =   21.45(In.)
Flow top width inside pipe =   21.83(In.)
Critical Depth =   20.33(In.)
Pipe flow velocity =      6.92(Ft/s)
Travel time through pipe =    0.32 min.
Time of concentration (TC) =    19.15 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       28.000 to Point/Station       28.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =     10.900(Ac.)
Runoff from this stream =     23.445(CFS)
Time of concentration =   19.15 min.
Rainfall intensity =     1.960(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       29.000 to Point/Station       28.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   590.000(Ft.)
Top (of initial area) elevation =    45.700(Ft.)
Bottom (of initial area) elevation =    36.500(Ft.)
Difference in elevation =     9.200(Ft.)
Slope =    0.01559  s(percent)=       1.56
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    8.849 min.
Rainfall intensity =      2.861(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.876
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      6.014(CFS)
Total initial stream area =        2.400(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       28.000 to Point/Station       28.000
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      2.400(Ac.)
Runoff from this stream =      6.014(CFS)
Time of concentration =    8.85 min.
Rainfall intensity =     2.861(In/Hr)
Summary of stream data:

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

1       23.445     19.15          1.960
2        6.014      8.85          2.861
Largest stream flow has longer time of concentration
Qp =     23.445 + sum of

  Qb         Ia/Ib



   6.014 *    0.685 =      4.120
Qp =     27.565

Total of 2 main streams to confluence:
Flow rates before confluence point:
      23.445       6.014
Area of streams before confluence:
       10.900        2.400

Results of confluence:
Total flow rate =     27.565(CFS)
Time of concentration =    19.152 min.
Effective stream area after confluence  =     13.300(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       28.000 to Point/Station       30.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =    28.900(Ft.)
Downstream point/station elevation =    23.000(Ft.)
Pipe length  =   155.00(Ft.)   Manning's N = 0.012
No. of pipes = 1  Required pipe flow  =    27.565(CFS)
Nearest computed pipe diameter  =     21.00(In.)
Calculated individual pipe flow  =    27.565(CFS)
Normal flow depth in pipe =   14.51(In.)
Flow top width inside pipe =   19.41(In.)
Critical depth could not be calculated.
Pipe flow velocity =     15.55(Ft/s)
Travel time through pipe =    0.17 min.
Time of concentration (TC) =    19.32 min.
End of computations, total study area =           13.30 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number =  62.0

Yield=27.6/13.3 cfs/acre =2.067cfs/acre



Yield=27.6/13.3 cfs/acre =2.06 cfs/acre

Yield=29.4/16.1 cfs/acre =1.83 cfs/acre

Yield=36.2/16.3 cfs/acre =2.22 cfs/acre

Average Yield Calculation for Future Industrial Area

Average Yield (2.22,1.83,2.06)=2.04 cfs/acre

use 2.1cfs/acre

Q100 Future=  28.4 acres * 2.1 cfs/acre = 52 cfs
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CALTRANS AS-BUILT PLAN
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LATERAL B-8 AS-BUILT SELECTED
SHEETS
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LINE B AS-BUILT SELECTED SHEETS
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LINE A & LATERAL "A2" AS-BUILT
SELECTED SHEETS
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T1 DUKE - CALTRANS RCB CAPACITY ANALYSIS                                       0                     

T2 Q=536 CFS PER AS-BIULT PLAN                                                                       

T3 JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)                                                 

SO  1000.0001464.590  1                          1464.590                                           

R   2282.7801472.350  1      .013                                  .000    .000 2                   

R   2303.4301472.470  1      .013                               -38.587    .000 1                   

R   2350.0101472.730  1      .013                                  .000    .000 0                   

R   2370.6701472.850  1      .013                               272.759    .000 1                   

R   2510.3501473.650  1      .013                                  .000    .000 0                   

R   2519.3301473.700  1      .013                              -796.114    .000 0                   

R   2534.3701473.790  1      .013                                  .000    .000 0                   

R   2543.3501473.840  1      .013                                  .000    .000 0                   

R   3454.8601479.100  1      .013                                  .000    .000 1                   

TS  3487.7901480.100  2      .013                                  .000                             

REM RCB TURNS NORTH ON PATTERSON  

R   3799.1301482.100  2      .013                                -6.012    .000 0                   

R   4847.9801488.780  2      .013                                  .000    .000 2                   

R   4892.1601489.050  2      .013                                42.260    .000 1                   

REM RCB TERMINUS EAST OF I215 

R   5725.7701494.400  2      .013                                  .000    .000 2                   

WE  5725.7701494.400  3      .500                                                                   

SH  5730.7701494.400  3                          1494.400                                           

CD   1  3   0    .000   7.000    8.000  .000  .000   .00                                             

CD   2  3   0    .000   6.000    8.000  .000  .000   .00                                             

CD   3  2   0    .000  10.000   10.000  .000  .000   .00                                             

Q           536.000   .0 

Q           600.000   .0 

Q           625.000   .0 



 FILE: DUKE_CALTRANS.WSW                     W S P G W  - EDIT LISTING - Version 14.06               Date: 9- 2-2021  Time: 3:35:31 

                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1 

  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)   

  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP 

  

  CD      1    3      0     .000    7.000    8.000    .000   .000    .00 

  CD      2    3      0     .000    6.000    8.000    .000   .000    .00 

  CD      3    2      0     .000   10.000   10.000                   .00 

                                                        W S P G W                                                      PAGE NO   1 

                             WATER SURFACE PROFILE - TITLE CARD LISTING 

 HEADING LINE NO 1 IS -  

                               DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

 HEADING LINE NO 2 IS - 

                               Q=536 CFS PER AS-BIULT PLAN                                                

 HEADING LINE NO 3 IS - 

                               JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)                

                                                        W S P G W                                                      PAGE NO   2 

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 

  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                 1000.000  464.590    1                                        464.590 

  ELEMENT NO   2 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2282.780  472.350    1               .013                          .000     .000      .000     2 

  ELEMENT NO   3 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2303.430  472.470    1               .013                        30.662  -38.587      .000     1 

  ELEMENT NO   4 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2350.010  472.730    1               .013                          .000     .000      .000     0 

  ELEMENT NO   5 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2370.670  472.850    1               .013                         4.340  272.759      .000     1 

  ELEMENT NO   6 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2510.350  473.650    1               .013                          .000     .000      .000     0 

  ELEMENT NO   7 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2519.330  473.700    1               .013                          .646  796.114      .000     0 

  ELEMENT NO   8 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2534.370  473.790    1               .013                          .000     .000      .000     0 

  ELEMENT NO   9 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 2543.350  473.840    1               .013                          .000     .000      .000     0 

  ELEMENT NO  10 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 3454.860  479.100    1               .013                          .000     .000      .000     1 

  ELEMENT NO  11 IS A TRANSITION        *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE  

                                 3487.790  480.100    2               .013                          .000     .000 



  REMARKS:  RCB TURNS NORTH ON PATTERSON                                                                     

  ELEMENT NO  12 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 3799.130  482.100    2               .013                      2967.145   -6.012      .000     0 

                                                        W S P G W                                                      PAGE NO   3 

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 

  ELEMENT NO  13 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 4847.980  488.780    2               .013                          .000     .000      .000     2 

  ELEMENT NO  14 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 4892.160  489.050    2               .013                        59.899   42.260      .000     1 

  REMARKS:  RCB TERMINUS EAST OF I215                                                                        

  ELEMENT NO  15 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                 5725.770  494.400    2               .013                          .000     .000      .000     2 

  ELEMENT NO  16 IS A  WALL  ENTRANCE                   * 

                      U/S DATA   STATION    INVERT  SECT              FP 

                                 5725.770  494.400    3               .500 

  ELEMENT NO  17 IS A SYSTEM HEADWORKS                  *                      * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                 5730.770  494.400    3                                      494.400 



 FILE: DUKE_CALTRANS.WSW                     W S P G W - CIVILDESIGN Version 14.06                                         PAGE    1 

                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1000.000   464.590    4.553   469.143    536.00   14.72    3.36   472.51     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  1026.048    .0060                                         .0060     6.21     4.55    1.22    4.55    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2026.049   470.797    4.553   475.350    536.00   14.72    3.36   478.71     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   256.731    .0060                                         .0059     1.51     4.55    1.22    4.55    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2282.780   472.350    4.654   477.004    536.00   14.40    3.22   480.22    1.68    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.650    .0058                                         .0057      .12     6.33    1.18    4.62    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2303.430   472.470    4.660   477.130    536.00   14.38    3.21   480.34     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    46.580    .0056                                         .0057      .27     4.66    1.17    4.70    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2350.010   472.730    4.643   477.373    536.00   14.43    3.23   480.61    7.00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.660    .0058                                         .0057      .12     7.00    1.18    4.62    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2370.670   472.850    4.646   477.496    536.00   14.42    3.23   480.73     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   139.680    .0057                                         .0058      .80     4.65    1.18    4.65    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2510.350   473.650    4.637   478.287    536.00   14.45    3.24   481.53    7.00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     7.00    1.18    4.70    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2519.330   473.700    4.633   478.333    536.00   14.46    3.25   481.58     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    15.040    .0060                                         .0058      .09     4.63    1.18    4.57    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2534.370   473.790    4.640   478.430    536.00   14.44    3.24   481.67     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     4.64    1.18    4.70    .013       .00   .00  BOX     



 FILE: DUKE_CALTRANS.WSW                     W S P G W - CIVILDESIGN Version 14.06                                         PAGE    2 

                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2543.350   473.840    4.636   478.476    536.00   14.45    3.24   481.72     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   104.200    .0058                                         .0058      .60     4.64    1.18    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2647.550   474.441    4.636   479.077    536.00   14.45    3.24   482.32     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   236.180    .0058                                         .0058     1.36     4.64    1.18    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2883.730   475.804    4.634   480.439    536.00   14.46    3.25   483.68     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   279.206    .0058                                         .0062     1.72     4.63    1.18    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3162.936   477.415    4.419   481.834    536.00   15.16    3.57   485.40     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   124.704    .0058                                         .0070      .87     4.42    1.27    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3287.640   478.135    4.213   482.348    536.00   15.90    3.93   486.28     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    91.295    .0058                                         .0079      .72     4.21    1.37    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3378.935   478.662    4.017   482.679    536.00   16.68    4.32   487.00     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    75.925    .0058                                         .0090      .68     4.02    1.47    4.64    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3454.860   479.100    3.830   482.930    536.00   17.49    4.75   487.68     .00    5.19     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0304                                          .0080      .26    3.83    1.58             .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3487.790   480.100    4.450   484.550    536.00   15.06    3.52   488.07     .02    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     6.095    .0064                                         .0064      .04     4.47    1.26    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3493.885   480.139    4.450   484.589    536.00   15.06    3.52   488.11     .02    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   305.245    .0064                                         .0064     1.95     4.47    1.26    4.45    .013       .00   .00  BOX     
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3799.130   482.100    4.465   486.565    536.00   15.01    3.50   490.06     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   748.371    .0064                                         .0064     4.77     4.46    1.25    4.46    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4547.501   486.866    4.465   491.331    536.00   15.01    3.50   494.83     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   300.479    .0064                                         .0064     1.91     4.46    1.25    4.46    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4847.980   488.780    4.473   493.253    536.00   14.98    3.48   496.74     .93    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    44.180    .0061                                         .0064      .28     5.40    1.25    4.54    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4892.160   489.050    4.452   493.502    536.00   15.05    3.52   497.02     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   297.683    .0064                                         .0064     1.91     4.45    1.26    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5189.843   490.960    4.452   495.412    536.00   15.05    3.52   498.93     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   299.478    .0064                                         .0063     1.90     4.45    1.26    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5489.321   492.883    4.493   497.376    536.00   14.91    3.45   500.83     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   180.888    .0064                                         .0059     1.07     4.49    1.24    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5670.209   494.043    4.713   498.756    536.00   14.22    3.14   501.89     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    45.593    .0064                                         .0052      .24     4.71    1.15    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5715.802   494.336    4.943   499.279    536.00   13.56    2.85   502.13     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     9.968    .0064                                         .0046      .05     4.94    1.07    4.45    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400    5.185   499.585    536.00   12.92    2.59   502.18     .00    5.19     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400    8.482   502.882    536.00    6.32     .62   503.50     .00    4.47    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5730.770   494.400    8.482   502.882    536.00    6.32     .62   503.50     .00    4.47    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1000.000   464.590    4.964   469.554    600.00   15.11    3.54   473.10     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  1031.591    .0060                                         .0060     6.24     4.96    1.19    4.96    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2031.591   470.830    4.964   475.795    600.00   15.11    3.54   479.34     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   251.189    .0060                                         .0059     1.48     4.96    1.19    4.96    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2282.780   472.350    5.076   477.426    600.00   14.77    3.39   480.82    1.77    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.650    .0058                                         .0057      .12     6.85    1.16    5.04    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2303.430   472.470    5.083   477.553    600.00   14.76    3.38   480.93     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    46.580    .0056                                         .0057      .27     5.08    1.15    5.12    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2350.010   472.730    5.063   477.793    600.00   14.81    3.41   481.20    7.00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.660    .0058                                         .0057      .12     7.00    1.16    5.04    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2370.670   472.850    5.067   477.917    600.00   14.80    3.40   481.32     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   139.680    .0057                                         .0057      .80     5.07    1.16    5.07    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2510.350   473.650    5.058   478.708    600.00   14.83    3.41   482.12    7.00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     7.00    1.16    5.13    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2519.330   473.700    5.052   478.752    600.00   14.85    3.42   482.17     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    15.040    .0060                                         .0058      .09     5.05    1.16    4.99    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2534.370   473.790    5.061   478.851    600.00   14.82    3.41   482.26     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     5.06    1.16    5.13    .013       .00   .00  BOX     
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2543.350   473.840    5.056   478.895    600.00   14.84    3.42   482.31     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   329.471    .0058                                         .0058     1.90     5.06    1.16    5.06    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2872.821   475.741    5.056   480.797    600.00   14.84    3.42   484.21     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   278.781    .0058                                         .0061     1.71     5.06    1.16    5.06    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3151.602   477.350    4.828   482.178    600.00   15.53    3.75   485.93     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   128.948    .0058                                         .0069      .89     4.83    1.25    5.06    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3280.551   478.094    4.603   482.698    600.00   16.29    4.12   486.82     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    94.904    .0058                                         .0079      .75     4.60    1.34    5.06    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3375.454   478.642    4.389   483.031    600.00   17.09    4.53   487.56     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    79.406    .0058                                         .0089      .71     4.39    1.44    5.06    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3454.860   479.100    4.185   483.285    600.00   17.92    4.99   488.27     .00    5.59     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0304                                          .0079      .26    4.18    1.54             .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3487.790   480.100    4.851   484.951    600.00   15.46    3.71   488.66     .02    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     6.391    .0064                                         .0064      .04     4.87    1.24    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3494.181   480.141    4.851   484.992    600.00   15.46    3.71   488.70     .02    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   304.949    .0064                                         .0064     1.95     4.87    1.24    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3799.130   482.100    4.867   486.967    600.00   15.41    3.69   490.65     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   744.640    .0064                                         .0064     4.74     4.87    1.23    4.87    .013       .00   .00  BOX     
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4543.771   486.843    4.867   491.709    600.00   15.41    3.69   495.40     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   304.209    .0064                                         .0064     1.93     4.87    1.23    4.87    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4847.980   488.780    4.876   493.656    600.00   15.38    3.67   497.33     .98    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    44.180    .0061                                         .0064      .28     5.86    1.23    4.94    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4892.161   489.050    4.853   493.903    600.00   15.46    3.71   497.61     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   494.865    .0064                                         .0064     3.18     4.85    1.24    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5387.026   492.226    4.853   497.079    600.00   15.46    3.71   500.79     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   270.364    .0064                                         .0061     1.64     4.85    1.24    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5657.390   493.961    5.081   499.042    600.00   14.76    3.38   502.43     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    56.693    .0064                                         .0054      .30     5.08    1.15    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5714.083   494.325    5.329   499.654    600.00   14.07    3.08   502.73     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    11.688    .0064                                         .0047      .06     5.33    1.07    4.85    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400    5.590   499.990    600.00   13.42    2.80   502.79     .00    5.59     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400    9.600   504.000    600.00    6.25     .61   504.61     .00    4.82    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5730.770   494.400    9.600   504.000    600.00    6.25     .61   504.61     .00    4.82    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  1000.000   464.590    5.123   469.713    625.00   15.25    3.61   473.32     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  1034.768    .0060                                         .0060     6.26     5.12    1.19    5.12    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2034.768   470.850    5.123   475.973    625.00   15.25    3.61   479.58     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   248.012    .0060                                         .0059     1.46     5.12    1.19    5.12    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2282.780   472.350    5.239   477.589    625.00   14.91    3.45   481.04    7.00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.650    .0058                                         .0057      .12     7.00    1.15    5.20    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2303.430   472.470    5.246   477.716    625.00   14.89    3.44   481.16     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    46.580    .0056                                         .0057      .27     5.25    1.15    5.29    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2350.010   472.730    5.226   477.956    625.00   14.95    3.47   481.43    7.00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.660    .0058                                         .0057      .12     7.00    1.15    5.20    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2370.670   472.850    5.230   478.080    625.00   14.94    3.46   481.54     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   139.680    .0057                                         .0057      .80     5.23    1.15    5.23    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2510.350   473.650    5.220   478.870    625.00   14.97    3.48   482.35    7.00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     7.00    1.15    5.29    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2519.330   473.700    5.214   478.914    625.00   14.98    3.49   482.40     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    15.040    .0060                                         .0058      .09     5.21    1.16    5.14    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2534.370   473.790    5.224   479.014    625.00   14.96    3.47   482.49     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     8.980    .0056                                         .0058      .05     5.22    1.15    5.29    .013       .00   .00  BOX     
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2543.350   473.840    5.218   479.058    625.00   14.97    3.48   482.54     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   328.772    .0058                                         .0058     1.90     5.22    1.16    5.22    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  2872.122   475.737    5.218   480.955    625.00   14.97    3.48   484.44     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   276.317    .0058                                         .0061     1.69     5.22    1.16    5.22    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3148.439   477.332    4.986   482.318    625.00   15.67    3.81   486.13     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   129.928    .0058                                         .0069      .90     4.99    1.24    5.22    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3278.366   478.082    4.754   482.835    625.00   16.43    4.19   487.03     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    95.964    .0058                                         .0078      .75     4.75    1.33    5.22    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3374.330   478.635    4.533   483.168    625.00   17.24    4.61   487.78     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    80.530    .0058                                         .0089      .72     4.53    1.43    5.22    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3454.860   479.100    4.322   483.422    625.00   18.08    5.07   488.50     .00    5.75     8.00    7.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0304                                          .0079      .26    4.32    1.53             .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3487.790   480.100    5.006   485.106    625.00   15.61    3.78   488.89     .02    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     6.901    .0064                                         .0064      .04     5.03    1.23    5.01    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3494.691   480.144    5.006   485.150    625.00   15.61    3.78   488.93     .02    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   304.439    .0064                                         .0064     1.95     5.03    1.23    5.01    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  3799.130   482.100    5.022   487.122    625.00   15.56    3.76   490.88     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   746.882    .0064                                         .0064     4.76     5.02    1.22    5.02    .013       .00   .00  BOX     
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                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4546.012   486.857    5.022   491.879    625.00   15.56    3.76   495.64     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   301.968    .0064                                         .0064     1.92     5.02    1.22    5.02    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4847.980   488.780    5.032   493.812    625.00   15.53    3.74   497.56    6.00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    44.180    .0061                                         .0064      .28     6.00    1.22    5.10    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  4892.160   489.050    5.008   494.058    625.00   15.60    3.78   497.84     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   488.006    .0064                                         .0064     3.13     5.01    1.23    5.01    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5380.166   492.182    5.008   497.190    625.00   15.60    3.78   500.97     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   271.739    .0064                                         .0061     1.65     5.01    1.23    5.01    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5651.905   493.926    5.222   499.148    625.00   14.96    3.48   502.62     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    61.559    .0064                                         .0054      .33     5.22    1.15    5.01    .013       .00   .00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5713.463   494.321    5.477   499.798    625.00   14.26    3.16   502.96     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.307    .0064                                         .0048      .06     5.48    1.07    5.01    .013       .00   .00  BOX     

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400    5.745   500.145    625.00   13.60    2.87   503.02     .00    5.75     8.00    6.000    8.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             

                        -------------------- WARNING - Flow depth near top of box conduit -------------------- 



 FILE: DUKE_CALTRANS.WSW                     W S P G W - CIVILDESIGN Version 14.06                                         PAGE    4 

                                Program Package Serial Number: 1585                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 9- 2-2021  Time: 3:35:34 

                          DUKE - CALTRANS RCB CAPACITY ANALYSIS                                      

                            Q=536 CFS PER AS-BIULT PLAN                                              

                              JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27(M) TO NAVD88(FT)            

 ************************************************************************************************************************** ******** 

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5725.770   494.400   10.048   504.448    625.00    6.22     .60   505.05     .00    4.95    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

  WALL  ENTRANCE                                                                                                             

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  5730.770   494.400   10.048   504.448    625.00    6.22     .60   505.05     .00    4.95    10.00   10.000   10.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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Stationing

Station (meter) Station (feet) ∆ WSPG

11440.414 37534.16787 1000.00

11049.424 36251.39224 1282.775632 2282.78

11043.129 36230.73935 20.6528878 2303.43

11028.93 36184.1547 46.58464716 2350.01

11022.635 36163.50181 20.6528878 2370.67

10980.06 36023.82005 139.681763 2510.35

10977.321 36014.83383 8.98622076 2519.33

10972.739 35999.80102 15.03280888 2534.37

10970 35990.8148 8.98622076 2543.35

10692.173 35079.30887 911.5059347 3454.86

10682.137 35046.38236 32.92651024 3487.79

10587.239 34735.0372 311.3451543 3799.13

10267.551 33686.19202 1048.845178 4847.98

10254.085 33642.01223 44.17979144 4892.16

10000 32808.4 833.6122314 5725.77
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Duke Nance and
Patterson Project Site



Duke Nance and
Patterson Project Site

Existing Caltrans RCB
(Green)

Watershed Tributary to
Existing Caltrans RCB



Duke Nance and
Patterson Project Site

Existing Caltrans RCB
(Green)

Watershed Tributary to
Existing Caltrans
RCB/Proposed Line-B

Proposed RCFC Line-B
(Blue)

Future Connection from
Line-B Stubout to Existing
Caltrans RCB (Orange)



VIP 215 Drainage Review

April 8, 2019

Edwin Quinonez

Chief of Planning Division

Riverside County Flood Control 

and Water Conservation District



• Determine appropriate flow rate for drainage analysis 
across VIP-215 site

• Review approved and on-going technical studies within 
project area including:

• Preliminary Drainage Report for Veterans Industrial Park 215, 
prepared by Huitt-Zollars

• Technical Memorandum - Offsite Drainage and Flooding Limits 
Downstream of the Proposed VIP-215 Project, prepared by 
Albert A. Webb Associates

• Flood Hazard Study, March Air Reserve Base, North and South 
Oleander Drainage, prepared by AECOM

• Perris Valley Master Drainage Plan Line "B" Revision to Master 
Drainage Plan, prepared by K&A Engineering

• Drainage Design Report for Meridian Business Park, Van Buren 
Culvert, County of Riverside MS 158, prepared by K&A 
Engineering

• March Air Force Base Reuse Drainage Master Plan, County of 
Riverside, State of California, Main Report, prepared by RBF 
Consulting

District Task







• Flow rate tributary to VIP-215 project site is 
approximately 1,600cfs

• MDP facility proposed along the west side of I-215 is 
not feasible

• Regional drainage solution should collect and convey 
flows on east side of I-215 to Perris Valley MDP 
Lateral B

District Findings
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