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)*[(1ength”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

Rl 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 laZlb
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.)

+++++++++H
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.

+++++++++++ A
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)

+++++++H+
Process from Point/Station 22.000 to Point/Station 21.000
*x*x* 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)*[(1ength”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

Rl 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 laZlb
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.)



+++++++++++ A
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
*x%x* 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)*[(1ength”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

Rl 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 la/lb
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.)

+++++++++H
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.

+++++++++H
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)

+++++++++H
Process from Point/Station 26.000 to Point/Station 25.000
*x%x* 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)*[(1ength”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

Rl 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



+++++++++++ A
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 laZlb
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.)

+++++++++H
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.

+++++++++H
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
*x%x* 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

Rl 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 la/lb
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.)

+++++++++H
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.



+++++++++++ A
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)

+++++++H+
Process from Point/Station 30.000 to Point/Station 29.000
*x*x* 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)*[(1ength”"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

Rl 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 laZlb
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
*x%x* 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)*[(1ength”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

Rl 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 la/lb

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.)

+++++++H+
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.

+++++++++H
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 laZlb

2.135 * 0.955 = 2.040

Qa Th/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: Yield=36.2/16.3 acres/cfs =2.22cfs/acre
9.200 0.900 5.000

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




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 Rl 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

folaiaialaiaiaiatod Hydrology Study Control Information *****xxxix
English (in-1b) Units used in input data file

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

Storm event (year) = 100.00 Antecedent Moisture Condition = 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

+++++++++H
Process from Point/Station 1.000 to Point/Station 2.000
*x%* 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)*[(1ength”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

Rl 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.

+++++++H+
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
*x%x* 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)*[(1ength”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

Rl 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 Th/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.)

+++++++H+
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.

+++++++++H
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

+++++++++H
Process from Point/Station 6.000 to Point/Station 5.000
*x*x* 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)*[(1ength”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

Rl 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

+++++++++++ A
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 Th/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.)

+++++++++H
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.

+++++++++H
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



+++++++++++ A
Process from Point/Station 8.000 to Point/Station 7.000
*x*x* 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)*[(1ength”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

Rl 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 Th/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.

+++++++H+
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(1In/Hr)

Program is now starting with Main Stream No. 2

++++++++
Process from Point/Station 10.000 to Point/Station 9.000
*x*x* 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)*[(1ength”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

Rl 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 laZlb
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.)

+++++++H+
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
*x*x* 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)*[(1ength”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

Rl 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 laZlb
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.)

+++++++++H
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 Rl 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

folaiaialaiaiaiatod Hydrology Study Control Information *****xxxix
English (in-1b) Units used in input data file

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

Storm event (year) = 100.00 Antecedent Moisture Condition = 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

+++++++++H
Process from Point/Station 20.000 to Point/Station 21.000
*x%* 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)*[(1ength”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

Rl 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 2
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

2.000




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(CIn.)

Pipe flow velocity = 6.16(Ft/s)

Travel time through pipe = 0.24 min.

Time of concentration (TC) = 7.89 min.

+++++++H+
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
*x%x* 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)*[(1ength”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

Rl 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 la/lb
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.)

+++++++++H
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.

+++++++++H
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

+++++++++H
Process from Point/Station 25.000 to Point/Station 24.000
*x*x* 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)*[(1ength”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

Rl 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

+++++++++++ A
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 Th/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.)

+++++++++H
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.

+++++++++H
Process from Point/Station 26.000 to Point/Station 26.000
***x* 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

+++++++++++ A
Process from Point/Station 27.000 to Point/Station 26.000
*x*x* 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)*[(1ength”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

Rl 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 laZlb
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.

+++++++H+
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
*x%x* 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)*[(1ength”"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

Rl 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 1a/1b



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.)

+++++++H+
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 ngcity = 15.55(Ft/s) Yield=27.6/13.3 cfs/acre =2.067cfs/acre
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 Rl index number = 62.0




Average Yield Calculation for Future Industrial Area

Yield=36.2/16.3 cfs/acre =2.22 cfs/acre
Yield=29.4/16.1 cfs/acre =1.83 cfs/acre
Yield=27.6/13.3 cfs/acre =2.06 cfs/acre

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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RCB = 8'(W)X6'(H) = 2.44M(W) X 1.83M(H)

RCB = 8'(W)X7'(H) = 2.44M(W) X 2.13M(H)

4725.8'
833.6' 1048.8 911.5' 139.7'
1282.8'

1498.8 1498.8

14922 & 1492.2
4

§ 14856 1494.4 1485.6

1479.0 14790

1472.4 . 1472.4

148905 1488.78
1473.84'
1465.8 a1 1479.1'  1473.79 1472.35 1465.8
| 1480.1' 1473.70' 1472 47
1472.73'
1459.2 1459 2

]—4’73-65I 1472.85I

INVERT ELEVATIONS ARE ON NGVD29 DATUM
NGVD29 444(M) = 1459.2 feet

See next PDF page for Vdatum shift results

1464.59
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PLAN CHECK OVERSIGHT ENGINEER

APPROVED AS TO CONFORMANCE WITH APPLICABLE COUNTY STANDARDS AND PRACTICES.

RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

GENERAL NOTES

- 1. THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS SHOWN
ON THE DRAWINGS IN CONFORMANCE WITH THE REQUIREMENTS OF THE RIVERSIDE

. COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT'S M.0.U STANDARD
~ SPECIFICATIONS, DATED JUNE 24, 2008, AND RCFC&WCD STANDARD MANUAL. FOR THE
CALIMESA () LATEST DRAWINGS OF THE STANDARD MANUAL, PLEASE REFER TO THE "PUBLICATIONS
S 5 DESERT AND RECORDS” PAGE FOUND ON THE DISTRICT'S WEB SITE.
// X -BANNING HOT SPRINGS 2. CONTACT THE ENCROACHMENT PERMIT ENGINEER AT (951) 955-1266 IF ANENCROACHMENT
) C PERMIT IS REQUIRED FROM RIVERSIDE COUNTY FLOOD CONTROL. AFTER THE PERMIT IS
- - NANDINAAVE - V ISSUED THE DISTRICT MUST BE NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION.
N) [T 7 .y \\ 3. CONTACT CONTRACT ADMINISTRATOR AT (951) 955-1288 IF CONSTRUCTION INSPECTION
‘ , ml WILL BE PERFORMED BY RIVERSIDE COUNTY FLOOD CONTROL. THE DISTRICT MUST BE
' e et 111111 PR R P MATIEHS | PALM NOTIFIED TWENTY DAYS (20) PRIOR TO COSTRUCTION.
- > SPRINGS i)
= B PROJECT \ OCATION 4. ALL STATIONING REFERS TO THE CENTERLINE OF CONSTRUCTION UNLESS OTHERWISE NOTED.
= F 5. STATIONING FOR LATERALS AND CONNECTOR PIPE REFER TO THE CENTERLINE
L, ] IDYLLWILD INTERSECTION STATION.
: ! HEMET _ )
. 6. FORTY—EIGHT HOURS BEFORE EXCAVATION, CALL UNDERGROUND SERVICE ALERT
. o EASTSIOE 1-800-227-2600.
< — ; HEMET &~
== = LAKE@ 21 (79) RESERVOIR RESERVOIR 7. ALL ELEVATIONS SHOWN ARE IN FEET AND DECIMALS THEREOF BASED ON NATIONAL
= = : . ELSINORE GEODETIC VERTICAL DATUM (NGVD 1929).
(29 1= 1 L = |
a [ ||=E A 8. ALL COORDINATES ARE SHOWN IN FEET AND DECIMALS THEREOF BASED ON THE
§ — g “ ) . ) NORTH AMERICAN DATUM (NAD 83), CALIFORNIA COORDINATE SYSTEM (CCS), ZONE 6.
A “ 1 MURRIETA "\ SKINNER EPOCH 1991.35
JE= [ X 4, 9. ALL CROSS SECTIONS ARE TAKEN LOOKING DOWNSTREAM.
— = h f g
= : g TEMECULA 10. ELEVATIONS AND LOCATIONS OF UTILITIES SHOWN ARE APPROXIMATE UNLESS
— § i OTHERWISE NOTED.
— . S . UNLESS OTHERWISE SPECIFIED, MINIMUM STREET RECONSTRUCTION SHALL BE
— g . = 4” TYPE "B” HOT MIX ASPHALT OVER 6" CLASS 2 AGGREGATE BASE OR AS SPECIFIED
| = IR : VICINITY MAP A THE ENGNERR
- TRRT0  (OIIOTIES =
— | | [t it - N.T.S. . OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF EXISTING
vV v CULVERTS, PIPES OR SIMILAR STRUCTURES TO BE ABANDONED SHALL BE SEALED WITH
% . i N APPROVED BY: 6 INCHES OF CLASS "B" CONCRETE.
SHEET 4 '\{Mﬂﬂw}J | i I el ) /'/-!(LAT B-8 UNDERGROUND UTILITIES NOTE DATE: 4/3/ 14 13. PIPE CONNECTED TO THE MAINLINE PIPE SHALL CONFORM TO JUNCTION
= = B e : STRUCTURE NO. 4 (JS 229) UNLESS OTHERWISE NOTED.
“ o ALL UNDERGROUND STRUCTURES OR UTILITIES REPORTED BY THE OWNER OR OTHERS AND THOSE SHOWN ON THE
- —— RECORDS EXAMINED ARE INDICATED WITH THEIR APPROXIMATE LOCATION AND. EXTENT. 1 56'3%;;35"2”"#&?,“%% %%h\l/EgRﬁznggf F%%wggggoé&gg# hf%gb EPXS(I:E;TSF/;%% SHALL
Pl
(S - THE OWNER, BY ACCEPTING THESE PLANS OR PROCEEDING WITH THE IMPROVEMENTS PURSUANT THERETO AGREE o e ThE ENTIRE TRENCH StieLL BE SLURRY EXTENDING 4 INCHES MINIMUM AND
i | — TO ASSUME LIABILITY AND TO HOLD THE UNDERSIGNED HARMLESS FOR ANY DAMAGES RESULTING FROM THE EXISTENCE
B h OF UNDERGROUND UTILITIES OR STRUCTURES NOT REPORTED TO THE UNDERSIGNED, NOT INDICATED ON THE PUBLIC . 15. BH—1 INDICATES SOIL BORING LOCATIONS BASED ON THE SOILS REPORT DATED
= SHEET 5 RECORDS EXAMINED, OR LOCATED AT A VARIANCE WITH THAT REPORTED OR SHOWN ON THE RECORDS EXAMINED. , JUNE 1, 2011. LOCATIONS SHOWN ARE APPROXIMATE.
= Saai= - THE CONTRACTOR IS REQUIRED TO TAKE DUE PRECAUTIONARY MEASURES TO PROTECT THE UTILITIES OR STRUCTURES | 16. ™" IS THE DEPTH OF INLET AND CATCH BASINS MEASURED FROM THE TOP OF
———H= i | \ SHOWN AND ANY OTHER UTILITIES OR STRUCTURES FOUND AT THE SITE. [T SHALL BE THE CONTRACTOR'S CURB TO INVERT OF CONNECTOR PIPE.
R 4= RESPONSIBILITY TO NOTIFY THE OWNERS OF THE UTILITIES OR STRUCTURES CONCERNED BEFORE STARTING WORK.
d 17. CATCH BASINS SHALL BE LOCATED SO THAT LOCAL DEPRESSIONS SHALL BEGIN AT
S% EET 6 I CALL UNDERGROUND SERVICE ALERT (U.S.A.) 1-800-227-2600 AT LEAST 2 WORKING DAYS PRIOR TO EXCAVATION. EXISTING CURB RETURN JOINT, UNLESS OTHERWISE SPECIFIED.
g E' 18. ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS AND OTHER EXISTING IMPROVEMENTS
= 2 - I =] TO BE RECONSTRUCTED IN KIND AND AT THE SAME ELEVATION AND LOCATION AS THE
- LAT B-3A = NOTICE TO CONTRACTOR EXISTING IMPROVEMENTS UNLESS OTHERWISE NOTED.
Tt : = -
o — il CONTRACTOR AGREES THAT HE SHALL ASSUME COMPLETE AND SOLE RESPONSIBILITY FOR JOB SITE CONDITIONS DURING 19. STANDARD DRAWINGS CALLED FOR ON THE PLAN AND PROFILE SHALL CONFORM TO
= g = THE COURSE OF CONSTRUCTION, INCLUDING THE SAFETY OF ALL PERSONS AND PROPERTY; THAT THIS REQUIREMENT SHALL DISTRICT STANDARD DRAWINGS UNLESS OTHERWISE NOTED.
= : 1| T 20. THE CONTRACTOR IS REQUIRED TO CALL ALL UTILITY AGENCIES REGARDING TEMPORARY
= : ;o T, BE IN EFFECT CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS; AND THAT THE CONTRACTOR SHALL DEFEND, SHORING AND SUPPORT REQUIREMENTS FOR THE VARIOUS UTLITY LINES SHOWN oot iper
— i 5 INDEMNIFY AND HOLD COUNTY OF RIVERSIDE, THE OWNER, AND THE ENGINEER HARMLESS FROM ANY AND ALL LIABILITY, PLANS
= % = REAL OR ALLEGED, IN CONNECTION WITH' THE PERFORMANCE OF WORK ON THIS PROJECT, EXCEPTING FROM LIABILITY ’
= = ARISING FROM THE SOLE NEGLIGENCE OF THE OWNER OR ENGINEER. 21. DURING ROUGH GRADING OPERATIONS AND PRIOR TO CONSTRUCTION OF PERMANENT
= * = DRAINAGE STRUCTURES, TEMPORARY DRAINAGE CONTROL SHOULD BE PROVIDED TO
— B = , ' A .
= RCF.C. & W.C.D. STD. DRAWINGS SHEET INDEX SHEET NO. FrOVENT FONDIND TIATER D DAIAGE T0 ADJRGENT PROPERTIES
; = CB101  CATCH BASIN 44 22. APPROVAL OF THESE PLANS BY THE RIVERSIDE COUNTY FLOOD CONTROL AND o
= % = e CB109  GORNER CONNiéCTION 10 CATCH BASIN TILE SHEET 1 WATER CONSERVATION DISTRICT DOES NOT RELIEVE THE DEVELOPER'S ENGINEERS g
— I | s, MH251 MANHOLE No. 1 OF RESPONSIBILITY FOR THE ENGINEERING DESIGN. IF FIELD CHANGES ARE REQUIRED, =k
T g Mi252  MANHOLE No. 2 LAT B—8 PLAN AND PROFILES 2-4 T WILL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER TO MAKE NECESSARY =
5 |_E v o MHZ54  MANHOLE No, 4 CORRECTIONS. 2
e —— " s : LAT B-8A PLAN AND PROFILES 5-6 g
3 N I kfmm—mmmg \ M8O1 ~ CHAIN LINK FENCE 23. THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUIRED ENCROACHMENT b
- I M803 CONCRETE COLLAR LAT B-8B, LAT. B-8C AND LAT B-8D PROFILES 7 AND/OR STATE AND FEDERAL REGULATORY PERMITS PRIOR TO ALL COMMENCEMENT =
- ~ _ - M816 CONCRETE BULKHEAD : CONNECTION DETAIL OF ANY WORK. =
L - ——= Z 2 = “ “ M827  VEHICULAR TURN AROUND AREA g
! - ‘ 24. THE_CONCRETE COATING ON THE INSIDE OF ALL REINFORCED CONCRETE PIPES £
| OLD OLEANDER AVE - | | MUST BE INCREASED TO PROVIDE A MINIMUM OF 1-1/2 INCHES OVER THE S
REINFORCING AND INCREASED TO A MINIMUM OF 3-1/2 INCHES OVER THE 2
| | CALTRANS STD. DRAWINGS © STATE PLANE BEARING REINFORCING FOR BOX CULVERT, WHEN DESIGN VELOCITIES EXCEED 20 FEET PER s
|NDEX M AP ' D86B HEADWALL AND WINGWALLS. | : STATE PLANE SYSTEM BEARINGS ARE ROTATED 0°51°19” FROM SECOND, THE CONCRETE DESIGN STRENGTH IN THESE REACHES SHALL BE F’c=5,000 PSI g
| D77A GRATE DETAILS "~ RECORD BEARINGS PER PM 33942. COORDINATES SHOWN ON FOR VELOCITIES EXCEEDING 20 FEET PER SECOND AND F'c=6,000 PSI FOR VELOCITIES <]
| SRAPHIC SCALE {2200 o ~ PLANS HAVE BEEN ADJUSTED TO STATE PLANE SYSTEM. EXCEEDING 30 FEET PER SECOND. 2
- | : | 25. CONSTRUCTION JOINT FOR CALTRANS STANDARD REINFORCED CONCRETE BOX SHALL =
ey — | | BE ACCORDING TO RCFC&WCD STD DWG. NO. BX 401. =
0 200 400 600 e | L : S
, (P.M. NO. 33942/P.P. NO. 20699R1/IP. NO. 110029)  °
"1 oon't Dig...unti | T ’ RIVERSIDE COUNTY FLOOD CONTROL PROJECT NO.
ALBERT A. - CML ENGINEERS . Don't Dig...Until You Call U.S.A. Toll Free | BENCH MARK: REVISIONS 2
- RIVERSIDE COUNTY BM AND: —
WEBB ST e T © 1-800-227-2600 | RVERSIDE C /N, | RECORD DRAWINGS AT ol WATER CONSELAATION DISTRICT PERRIS VALLEY MDP LATERAL B-8 ot

PH: (951) 686—1070
“~FAX:$951) 788-1256

oF bured " ALUMINUM DISK ON CONCRETE RECOMMENDED FOR APPROVAL BY: APPROVED B! A PERRIS VALLEY LATERAL B-8A |orawnc no.
oy Tnee FROM THIENES ENGINEERING ALTA Zﬁl 4 qﬁ 4/,% W/K 4-1060
- Don't disrupt PLANNING ENGNEER CHEr ENGINEER | SHEET NO

R.C.E. NO C44762 .

= C.E. NO. £ ELEV. 1505.08" | . 2119 /20 . 2/22//3 TITLE SHEET
: ' DATE: 13 DATE: 22/
DATE: _b /A TWO WORKING DAYS BEFORE YOU DI DATUM: NGVD 1929 +2.513° FOR NGVD 1988 REF. v ‘ DESCRIPTION APPR. DATE , - ' O
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DATE SIGNED

Y5 7202

REGISTRATION NUMBER

G, Frer

APPROVED AS TO CONFORMANCE WITH APPLICABLE COUNTY STANDARDS AND PRACTICES.

PLAN CHECK OVERSIGHT ENGINEER

R L1

RIVERSIDE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

GENERAL NOTES

1. THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS SHOWN
ON THE DRAWINGS IN CONFORMANCE WITH THE REQUIREMENTS OF THE RIVERSIDE
COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT'S M.0.U STANDARD

INTERIM | , SPECIFICATIONS, DATED JUNE 24, 2008, AND RCFC&WCD STANDARD MANUAL. FOR THE
LINE B ~ . /) LATEST DRAWINGS OF THE STANDARD MANUAL, PLEASE REFER TO THE "PUBLICATIONS
/’ SHEET 9 \ RIVERSIDE &,CAL'MESA DESERT | AND RECORDS” PAGE FOUND ON THE DISTRICT'S WEBSITE.
[t NAND[NA AVE = o /_MORENO 'BANNING HOT SPRINGS 2. CONTACT THE ENCROACHMENT PERMIT ENGINEER AT (951) 955-1266 IF AN ENCROACHMENT
- - + | C N VALLEY PERMIT IS REQUIRED FROM RIVERSIDE COUNTY FLOOD CONTROL. AFTER THE PERMIT IS
_ ] W —h v ISSUED THE DISTRICT MUST BE NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION.
— LT AT T 4
B Y A
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—FINISHED PAVEMENT

S.F.OW —SOUTH FACE OF WALL
N.F.O.W —NORTH FACE OF WALL
E.F.O.W —EAST FACE OF WALL
W.F.O.W —WEST FACE OF WALL
T.P. —TOP OF PIPE
(0.00) —EXISTING ELEVATION
B.O.W. —BOTTOM OF WALL
T.G. —TOP OF GRATE
N.G. —NATURAL GRADE
TOP —TOP OF SLOPE
TOE —TOE OF SLOPE
E.P. —EDGE OF PAVEMENT
A.C. —ASPHALT CONCRETE
C.L.F. —CHAIN LINK FENCE
CONC. —CONCRETE
PKWY DRAIN —PARKWAY DRAIN
EXIST. —EXISTING
EMH —EDISON MANHOLE
M.H. —MANHOLE
T.B. —TOP OF BERM
E.T.W. —EDGE OF TRAVELWAY
B.W. —BACK OF WALK
TC-TX —TOP OF CURB@DRIVEWAY
TC—-BX —BOT. OF CURB@DRIVEWAY

D —BORING LOCATION

—PROPERTY LINE
—RIGHT OF WAY
—CENTERLINE

—TOP OF CURB
—FLOW LINE
—FINISH SURFACE

—HIGH POINT
—FINISH FLOOR

—REINFORCED CONCRETE PIPE

—INVERT

—SLOPE

—FINISH GRADE
—STORM DRAIN
—STREET LIGHT
—GRADE BREAK
—HIGH POINT
—EDGE OF CONCR
—GUY ANCHOR
—AGGREGATE BASE
—FIRE HYDRANT
—POWER POLE
—CATCH BASIN
—RATE OF GRADE

—BEGIN OF CURB RETURN
—END OF CURB RETURN

—LOW POINT
—TOP OF PIPE
—BOTTOM OF PIPE
—RATE OF GRADE
—TOP OF FOOTING
—TOP OF WALL
—SQUARE FEET

—CURB FACE

ETE

STORM DRAIN CONSTRUCTION NOTES:

&> PER CITY OF PERRIS STD. UTILITY TRENCH SURFACE REPAIR ON SHEET 5

CONSTRUCT JUNCTION STRUCTURE NO. 2 PER R.C.F.C.W.C.D. STD. DWG.
NO JS227

PROTECT IN PLACE EXISTING R.C.P. STORM DRAIN LINE, PIPE SIZE PER PLAN

@CONSTRUCT STORM DRAIN MANHOLE NO.1 PER R.C.F.C.W.C.D. STD. DWG. NO
MH251

@REMOVE CATCH BASIN AND ABANDON IN PLACE EXISTING STORM DRAIN. CAP END OF
PIPE WITH CONCRETE

CONSTRUCT CATCH BASIN NO. 4 WITH LOCAL DEPRESSION PER
R.C.F.CW.C.D. STD. DWG. NO CB101, "W" PER PLAN.

@CONSTRUCT LOCAL DEPRESSION NO. 3 PER R.C.F.C.W.C.D. STD. DWG. NO
LD202 CASE "B’
CONSTRUCT BMP "NO DUMPING” STENCIL PER DETAIL ON SHEET 5

CONSTRUCT CATCH BASIN NO. 1 WITH LOCAL DEPRESSION PER
R.C.F.C.W.C.D. STD. DWG. NO CB100, "W” PER PLAN.

<>|> CONSTRUCT 5" SPAN x 1" HIGH REINFORCED CONCRETE BOX CULVERT PER
CALTRANS, STD. DWG. D83A

<>I> CONSTRUCT 18" R.C.P. D—2000, TRENCH DETAILS ON SHEET 5
<>|> CONSTRUCT 24" R.C.P. D—2000, TRENCH DETAILS ON SHEET 5

@CONSTRUCT CONCRETE HEADWALL AND WINGWALL PER CALTRANS, STD. DWG.
D83A, D83B AND D84 WITH TYPE "B” WINGWALL AND REMOVABLE TRASH RACK

@ CONSTRUCT RIPRAP PAD, DETAILS ON SHEET &

@@ CONSTRUCT 5" SPAN x 2" HIGH REINFORCED CONCRETE BOX CULVERT PER
CALTRANS, STD. DWG. D80

CONSTRUCT JUNCTION STRUCTURE NO. 1 PER R.C.F.C.W.C.D. STD. DWG.
NO JS226

@REMOVE EXISTING CONCRETE HEADWALL

CONSTRUCT SPECIAL CONNECTION TO CATCH BASIN PER R.C.F.C.W.C.D.
STD. DWG. NO CB109

@CONSTRUCT CATCH BASIN NO. 4 WITH LOCAL DEPRESSION NO. 3 CASE "A”
PER R.C.F.CW.C.D. STD. DWG. NO CB101 AND LD202, "W" PER PLAN.

PROTECT IN PLACE EXISTING 5'x2" R.C.B.C.

CONSTRUCT CATCH BASIN NO. 6 WITH LOCAL DEPRESSION PER
R.C.F.C.W.C.D. STD. DWG. NO CB102

CONSTRUCT CONCRETE BULKHEAD PER R.C.F.C.W.C.D. STD. DWG. NO M816
@CONSTRUCT 24"x24" CATCH BASIN DETAILS ON SHEET 5

@CONSTRUCT STORM DRAIN MANHOLE NO.3 PER R.C.F.C.W.C.D. STD. DWG. NO
MH253

CONSTRUCT 30°x8” WALL OPENING, DETALS ON SHEET 5
CONSTRUCT CONCRETE COLLAR PER R.C.F.CW.C.D. STD. DWG. NO M803
@@ CONSTRUCT 30°x8” RC.B.C. , DETALS ON SHEET 5

REMOVE TOP PORTION OF OF EXISTING CURB OPENING CATCH BASIN AND
CONSTRUCT MANHOLE SEE PROFILE ON SHEET 3

@CONSTRUCT DROP INLET PER R.C.F.C.W.C.D. STD. DWG. NO CB110

CONSTRUCT 12" AREA DRAIN FOR LANDSCAPING
REMOVE EXISTING CURB OPENING CATCH BASIN AND APPROXIMATELY 2.4 L.F.
OF EXISTING 18" R.C.P.

CONSTRUCT JUNCTION STRUCTURE NO. 3 PER R.C.F.C.W.C.D. STD. DWG. NO.
JS228

CONSTRUCT MODIFIED JUNCTION STRUCTURE NO. 1 PER R.C.F.C.W.C.D.

"AS-BUILT’

ALL IMPROVEMENTS SHOWN HEREIN HAVE BEEN CONSTRUCTED

IN SUBSTANTIAL CONFORMANCE WITH THE DIMENSIONS, LINE
AND ELEVATION. INDICATED. NO TS303, FOR MODIFIED T.S. SEE DETAILS ON SHEET 4

déﬁ[d@% [%W 05/06/19

STD. DWG. NO JS226, DETAILS ON SHEET 5
CONSTRUCT 2-15" R.C.P. D—2000, TRENCH DETAILS ON SHEET 5

CONSTRUCT TRANSITION STRUCTURE NO. 3 PER R.C.F.C.W.C.D. STD. DWG.

CONSTRUCT 18" C.M.P. RISER, DETAILS ON SHEET 4
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THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL IMPROVEMENTS SHOWN ON THE
DRAWINGS IN CONFORMANCE WITH THE REQUIREMENTS OF THE RIVERSIDE COUNTY FLOOD
CONTROL AND WATER CONSERVATION DISTRICT'S M.0.U. STANDARD SPECIFICATIONS DATED JUNE
24, 2008, AND RCFC&WCD STANDARD MANUAL. FOR THE LATEST DRAWINGS OF THE STANDARD
MANUAL, PLEASE REFER TO THE "PUBLICATIONS AND RECORDS" PAGE FOUND ON THE DISTRICT'S
WEBSITE.

CONTACT THE ENCROACHMENT PERMIT ENGINEER AT 951.955.1266 IF AN ENCROACHMENT PERMIT
IS REQUIRED FROM RIVERSIDE COUNTY FLOOD CONTROL. AFTER THE PERMIT IS ISSUED THE
DISTRICT MUST BE NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION.

CONTACT CONTRACT ADMINISTRATION AT 951.9585.1288 IF CONSTRUCTION INSPECTION WILL BE
PERFORMED BY RIVERSIDE COUNTY FLOOD CONTROL. THE DISTRICT MUST BE NOTIFIED TWENTY
DAYS (20) PRIOR TO CONSTRUCTION.

ALL STATIONING REFERS TO CENTERLINE OF CONSTRUCTION UNLESS OTHERWISE NOTED.
STATIONING FOR LATERALS AND CONNECTOR PIPE REFER TO THE CENTERLINE INTERSECTION
STATIONS.

FORTY-EIGHT HOURS BEFORE EXCAVATION, CALL UNDERGROUND SERVICE ALERT 1.800.227.2600.
ALL ELEVATIONS SHOWN ARE IN FEET AND DECIMALS THEREOF BASED ON THE NORTH AMERICAN
VERTICAL DATUM (NAVD 1929).

ALL COORDINATES ARE SHOWN IN FEET AND DECIMALS THEREOF BASED ON THE NORTH
AMERICAN DATUM (NAD 83), CALIFORNIA COORDINATE SYSTEM (CCS), ZONE 6 AND EPOCH
2011.00.

ALL CROSS SECTIONS ARE TAKEN LOOKING DOWNSTREAM.

ELEVATIONS OF UTILITIES ARE APPROXIMATE UNLESS OTHERWISE NOTED.

UNLESS OTHERWISE SPECIFIED, MINIMUM STREET RECONSTRUCTION SHALL BE 4" TYPE "B" HOT
MIX ASPHALT OVER 6" CLASS 2 AGGREGATE BASE OR AS SPECIFIED BY THE ENGINEER
OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF EXISTING CULVERTS, PIPES
OR SIMILAR STRUCTURES TO BE ABANDONED SHALL BE SEALED WITH 6 OF CLASS "B”
CONCRETE.

PIPE CONNECTED TO THE MAINLINE PIPE SHALL CONFORM TO JUNCTION STRUCTURE NO. 4 (JS
229) UNLESS OTHERWISE NOTED.

PIPE BEDDING SHALL CONFORM TO RCFC&WCD STD. DWG. NO. M815 EXCEPT FOR COVER <2
FEET. FOR COVER <2 FEET, CONCRETE SLURRY (2000 PSI) SHALL BE USED. THE ENTIRE
TRENCH SHALL BE SLURRY EXTENDING 4 INCHES MINIMUM AND 12 INCHES MAXIMUM ABOVE THE
TOP OF THE PIPE.

BH-1 INDICATES SOIL BORING LOCATIONS BASED ON THE SOILS REPORT DATED 11-19-2009.
LOCATIONS SHOWN ARE APPROXIMATE.

"V* IS THE DEPTH OF CATCH BASINS MEASURED FROM THE TOP OF CURB TO INVERT OF
CONNECTOR PIPE.

CATCH BASINS SHALL BE LOCATED SO THAT LOCAL DEPRESSION SHALL BEGIN AT EXISTING CURB
RETURN JOINT, UNLESS OTHERWISE SPECIFIED.

ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS AND OTHER EXISTING IMPROVEMENTS TO BE
RECONSTRUCTED IN KIND AND AT THE SAME ELEVATION AND LOCATION AS THE EXISTING
IMPROVEMENTS UNLESS OTHERWISE NOTED.

STANDARD DRAWINGS CALLED FOR ON THE PLAN AND PROFILE SHALL CONFORM TO DISTRICT
STANDARD DRAWINGS UNLESS NOTED OTHERWISE.

THE CONTRACTOR IS REQUIRED TO CALL ALL UTILITY AGENCIES REGARDING TEMPORARY SHORING
AND SUPPORT REQUIREMENTS FOR THE VARIOUS UTILITY LINES SHOWN ON THESE PLANS.
DURING ROUGH GRADING OPERATIONS AND PRIOR TO CONSTRUCTION OF PERMANENT DRAINAGE
STRUCTURES, TEMPORARY DRAINAGE CONTROL SHOULD BE PROVIDED TO PREVENT PONDING
WATER AND DAMAGE TO ADJACENT PROPERTIES.

APPROVAL OF THESE PLANS BY THE RIVERSIDE COUNTY FLOOD CONTROL AND WATER
CONSERVATION DISTRICT DOES NOT RELIEVE THE DEVELOPER'S ENGINEER OF RESPONSIBILITY FOR
THE ENGINEERING DESIGN. IF FIELD CHANGES ARE REQUIRED, IT WILL BE THE RESPONSIBILITY
OF THE DESIGN ENGINEER TO MAKE THE NECESSARY CORRECTIONS.

THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUIRED ENCROACHMENT AND/OR STATE
AND FEDERAL REGULATORY PERMITS PRIOR TO THE COMMENCEMENT OF ANY WORK.

THE CONCRETE COATING ON THE INSIDE OF ALL REINFORCED CONCRETE PIPES MUST BE
INCREASED TO PROVIDE A MINIMUM OF 1-1/2 INCHES OVER THE REINFORCING AND INCREASED
TO A MINIMUM OF 3-1/2 INCHES OVER REINFORCING FOR BOX CULVERT, WHEN DESIGN
VELOCITIES EXCEED 20 FEET PER SECOND. THE CONCRETE DESIGN STRENGTH IN THESE
REACHES SHALL BE F'C=5,000 PSI FOR VELOCITIES EXCEEDING 20 FEET PER SECOND AND
F'C=6,000 PSI FOR VELOCITIES EXCEEDING 30 FEET PER SECOND.

CONSTRUCTION JOINTS FOR CALTRANS STANDARD REINFORCED CONCRETE BOX SHALL BE PLACED
ACCORDING TO RCFC&WCD STANDARD DRAWING NO. BOX 401.

VIDEO OF STORM DRAINAGE SHALL BE SUBMITTED TO THE CITY ENGINEER FOR REVIEW AND
APPROVAL PRIOR TO PAVEMENT CAPPING OR CONCRETING.

SHEET NO.:
TITLE SHEET 1
PLAN & PROFILES 2—3—3A
PIPE PROFILES 4
STORM DRAIN DETAILS 5
Last Update: 11/8/18
PM 37055 0:\3500—-3599\3526\STORM DRAIN PUBLIC\3526—-SD_SHT1.dwg

SOIL ENGINEER: OWNER:

SOUTHERN CALIFORNIA GEOTECHNICAL

22855 EAST SAVI RANCH PARKWAY
SUITE E, YORBA LINDA, CA 92887
PHONE: (714)685—1115

REAL ESTATE DEVELOPMENT ASSOCIATES

47100 MACARTHUR BLVD., SUITE 120
NEWPORT BEACH, CA 92660
PHONE: (949) 954—-3087

CITY OF PERRIS
APPROVED BY:

REVISIONS:
12/05/18 EDT /a\ ADDED SHEET 3A FOR 18" RCP STORM DRAIN LINE AT MEDIAN.
11/09/18 EDT ADDED 18" CMP RISER AND LF OF 18" RCP, SEE SHEET 2 AND 4.
ADD CONSTRUCTION NOTES 42 AND 43, SEE SHEET 2 AND 4.
9/30/18 | EDT /1N | ABANDON LAT. "A1” ADD LAT. "4A" AND "5A” REVISED PROFILE,
DATE BY MARK REVISION APPR. | DATE
ENGINEER CITY

CITY ENGINEER

DATE

BENCHMARK:

SEAL—-ENGINEER

PREPARED BY:

O 7hienes Engineering, Inc.

CIMIL ENGINEERING o LAND SURVEYING
14349 FIRESTONE BOULEVARD

LA MIRADA, CALIFORNIA 90638
PH.(714)521—-4811 FAX(714)521-4173

te: 0500/

RIVERSIDE COUNTY BENCHMARK NO.

SET 3 1/4 INCH ALUMINUM DISK STAMPED RIV. CO. SURVEYOR
M-31. RESET APRIL 1996, FLUSH, AT THE SOUTH WEST CORNER
OF BRIDGE ON TOP OF SIDEWALK NEAR FACE OF CURB LOCATED
AT THE CROSSING OF PERRIS BOULEVARD AND RIVERSIDE COUNTY
FLOOD CONTROL CHANNEL (PERRIS LATERAL "A”), 43 FEET WEST
OF THE CENTERLINE OF PERRIS BOULEVARD AND 4.5 FEET EAST OF
CONCRETE BRIDGE BARRIER (EDGE OF BRIDGE).

ELEVATION = 1474.674° (NGVD 29 / MAY, 1996 ADJ.)

CITY OF PERRIS SHEET No.
COUNTY OF RIVERSIDE
STORM DRAIN TITLE SHEET 1

PERRIS GATEWAY COMMERCE CENTER
DPR 16-00003, SPAOS050

m-31"

oF O

FILE NO.

SCALE

RCE NO. 43293

AS SHOWN

FOR: W.0. CITY

FILE_No.

P8—1271




X FIELD VERIFY EXISTING UTILITY ELEVATIONS, INFORM
CIVIL ENGINEER FOR ANY DISCREPANCIES PRIOR TO
CONSTRUCTION
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SEE o 50" WATER 15) 314 116768 = \ &> PER CITY OF PERRIS STD. UTILTY TRENCH SURFACE REPAR ON SHEET 5
EX. 60" WATER (75 1491.48 INV ] \ LAT. "3"
oy sEmTwaes N —— ®| | 8 o0 3 1265 n (10) CONSTRUCT JUNCTION STRUCTURE NO. 2. PER RC.F.CWCD. STD. DH. (B)— CONSTRUCT SPEGIL CONNETON T0 GATGH BASIN PER RCFCH.CD,
V=22 pos5gr 24" RCP 5=0.0100 B | 24" RCP $=0.0210 \ STD. DWG. NO CB109
1495.(2 %vﬁ% . 8" SEWER | \ STA 141427 PROTECT IN PLACE EXISTING R.C.P. STORM DRAIN LINE, PIPE SIZE PER PLAN @ CONSTRUCT CATCH BASIN NO. 4 WITH LOCAL DEPRESSION NO. 3 CASE "A"
SEE. DETAL1§SY)" END PIP | | ~7 1490:27 IV~ (12)— CONSTRUCT STORM DRAIN MANHOLE NO.1 PER RCF.CM.CD. STD. DWG. NO PER R.C.F.CW.CD. STD. DWG. NO CB101 AND LD202, “W" PER PLAN.
HEREO (16) 1493.70 | LAT. "24" — =L STA 1+15.74 :1495 20 T6 \ MH251 (28)— PROTECT IN PLACE EXISTING 5'%2' R.C.B.C.
NN STATION. $54'13'11"W_25.80' i Ny 100 ] G831 v=5.90 REMOVE CATCH BASIN AND ABANDON IN PLACE EXISTING STORM DRAIN. CAP END C
Q %) NiG56.5 &) 94" RCP 5=0.0042 M90SV R PIPE WITH CONCRETE (29)— CONSTRUCT CATCH BASIN NO. 6 WITH LOCAL DEPRESSION PER
3 1493.94 T » SEE_PROFILE. ON SHEET 4.~ SMH —-gg £ CONSTRUCT CATCH BASIN NO. 4 WITH LOCAL DEPRESSION PER RC.F.CW.CD. STD. DWG. NO CB102
v Vs=7.56 / ~2 i L RCF.CW.CD. STD. DWG. NO CB101, "W* PER PLAN. CONSTRUCT CONCRETE BULKHEAD PER R.C.F.CW.C.D. STD. DWG. NO M816
. JRp S ®| BN B CONSTRUCT LOCAL DEPRESSION NO. 3 PER R.C.F.CM.CD. STD. DWG. NO (3)— CONSTRUCT 224" CATCH BASIN DETALS ON SHEET 5
S R A s s T T ey g A S SEIp—— 1491.08 INV Bl B~ LD202 CASE "B”
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N i ~
Q \i'._/ = 1B WO N 147 T 5 1490.00 INV. \s s SRR G CONSTRUCT CATCH BASIN NO. 1 WITH LOCAL DEPRESSION PER MH253 -
/1, _______ — o RN O 20lr N \ RCF.CW.CD. STD. DWG. NO CB100, "W* PER PLAN. CONSTRUCT 30"x8” WALL OPENING, DETALLS ON SHEET 5
e 7]
N Q%\/ STA 13+75.78 R — S STA 1400.00 i\ <:|> CONSTRUCT 5’ SPAN x 1’ HIGH REINFORCED CONCRETE BOX CULVERT PER CONSTRUCT CONCRETE COLLAR PER R.C.F.CW.C.D. STD. DWG. NO M803
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Tl DUKE - CALTRANS RCB CAPACITY ANALYSIS
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
R 2303.4301472.470 1 .013 -38.587 .000
R 2350.0101472.730 1 .013 .000 .000
R 2370.6701472.850 1 .013 272.759 .000
R 2510.3501473.650 1 .013 .000 .000
R 2519.3301473.700 1 .013 -796.114 .000
R 2534.3701473.790 1 .013 .000 .000
R 2543.3501473.840 1 .013 .000 .000
R 3454.8601479.100 1 .013 .000 .000
TS 3487.7901480.100 2 .013 .000

REM RCB TURNS NORTH ON PATTERSON

R 3799.1301482.100 2 .013 -6.012 .000
R 4847.9801488.780 2 .013 .000 .000
R 4892.1601489.050 2 .013 42.260 .000
REM RCB TERMINUS EAST OF I215

R 5725.7701494.400 2 .013 .000 .000
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

P OOOORFrr ORFrN

N O



FILE: DUKE CALTRANS.WSW WS PGW - EDIT LISTING - Version 14.06 Date: 9- 2-20
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING
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)
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
WS PGW
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
DUKE - CALTRANS RCB CAPACITY ANALYSIS
HEADING LINE NO 2 IS -
0=536 CFS PER AS-BIULT PLAN
HEADING LINE NO 3 IS -
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)
WS PGW
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
2282.780 472.350 1 .013 .000 .000
ELEMENT NO 3 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2303.430 472.470 1 .013 30.662 -38.587
ELEMENT NO 4 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2350.010 472.730 1 .013 .000 .000
ELEMENT NO 5 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2370.670 472.850 1 .013 4.340 272.759
ELEMENT NO 6 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2510.350 473.650 1 .013 .000 .000
ELEMENT NO 7 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2519.330 473.700 1 .013 .646 796.114
ELEMENT NO 8 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2534.370 473.790 1 .013 .000 .000
ELEMENT NO 9 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
2543.350 473.840 1 .013 .000 .000
ELEMENT NO 10 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
3454.860 479.100 1 .013 .000 .000
ELEMENT NO 11 IS A TRANSITION * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
3487.790 480.100 2 .013 .000 .000

21 Time: 3:

PAGE

Y (8) Y(9)

PAGE NO

PAGE NO

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

ANG PT
.000

35:31
1
Y (10)

1

2

MAN

MAN

MAN

MAN

MAN

MAN

MAN

MAN

MAN
1



REMARKS :

ELEMENT

ELEMENT

ELEMENT

REMARKS :

ELEMENT

ELEMENT

ELEMENT

RCB TURNS NORTH ON PATTERSON

NO 12 IS A REACH *
U/S DATA STATION
3799.130
WATER SURFACE

NO 13 IS A REACH *
U/S DATA STATION
4847.980
NO 14 IS A REACH *
U/S DATA STATION
4892.160

RCB TERMINUS EAST OF I215
NO 15 IS A REACH *
U/S DATA STATION
5725.770

NO 16 IS A WALL ENTRANCE
U/S DATA STATION
5725.770

NO 17 IS A SYSTEM HEADWORKS
U/S DATA STATION
5730.770

* *
INVERT SECT N
482.100 2 .013
WSPGW
PROFILE - ELEMENT CARD LISTING
* *
INVERT SECT N
488.780 2 .013
* *
INVERT SECT N
489.050 2 .013
* *
INVERT SECT N
494.400 2 .013
*
INVERT SECT FP
494.400 3 .500

INVERT SECT
494.400 3

RADIUS
2967.145

RADIUS
.000

RADIUS
59.899

RADIUS
.000

W S ELEV
494.400

ANGLE
-6.012

ANGLE
.000

ANGLE
42.260

ANGLE
.000

ANG PT
.000
PAGE NO

ANG PT
.000
ANG PT

.000

ANG PT
.000

MAN H
0
3

MAN H
2
MAN H

1

MAN H
2



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

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

KAKKKK KKK | KAKKKK KKK | KKK KK KKK | KAKKKK KKK | KAKKKK KKK | KKK KK KK | KAk KKK KK | KAKKKKAK KKK | KKK KK KK | KKK KK KKK | KKK KK KKK | KKK KK KK | KKK KK KK | * kKKK |*******

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
1026.04;|_ .OO60_|_ o o o o .OO65|_ 6.21_|_ 4.5;|_ 1.22_‘_ 4.55 _‘_.013 o .05‘_ .00 ‘gOX
2026.049I 470.797I 4.553| 475.350I 536.00| 14.72 3.36| 478.71 | .00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
256.731|_ .OO60_|_ o o o o .OO5;|_ 1.51_|_ 4.5;|_ 1.22_‘_ 4.55 _‘_.013 o .05‘_ .00 ‘gOX
2282.780I 472.350I 4.654| 477.004I 536.00| 14.40 3.22| 480.22 | 1.68 | 5.19 | 8.00 | 7.000 | 8.000‘ .00 | 0 .0
20.656|_ .0058_|_ o o o o .OOS;l_ .12_|_ 6.3;|_ 1.18_‘_ 4.62 _‘_.013 o .06‘_ .00 ‘gOX
2303.430| 472.470| 4.660| 477.130I 536.00| 14.38 3.21| 480.34 | .00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
46.586|_ .0056_|_ o o o o .OOS;l_ .27_|_ 4.6%|_ 1.17_‘_ 4.70 _‘_.013 o .Oa‘_ .00 ‘gOX
2350.010| 472.730I 4.643| 477.373I 536.00| 14.43 3.23| 480.61 | 7.00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
20.666|_ .0058_|_ o o o o .OOS;l_ .12_|_ 7.06|_ 1.18_‘_ 4.62 _‘_.013 " .Oa‘_ .00 ‘gOX
2370.670I 472.850I 4.646| 477.496| 536.00| 14.42 3.23| 480.73 | .00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
139.686|_ .0057_|_ o o o o .OOSgl_ .80_|_ 4.6;|_ 1.18_‘_ 4.65 _‘_.013 " .Oa‘_ .00 ‘gOX
2510.350I 473.650I 4.637| 478.287I 536.00| 14.45 3.24| 481.53 | 7.00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
8.986|_ .0056_|_ o o o o .OOSgl_ .05_|_ 7.06|_ 1.18_‘_ 4.70 _‘_.013 " .Oa‘_ .00 ‘gOX
2519.330| 473.700I 4.633| 478.333| 536.00| 14.46 3.25| 481.58 | .00 | 5.19 | 8.00 | 7.000 | 8.000| .00 | 0 .0
15.045|_ .OO60_|_ o o o o .OOSél_ .O9_|_ 4.6;|_ 1.18_‘_ 4.57 _‘_.013 o .Oa‘_ .00 ‘gOX
2534.370| 473.790I 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 WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

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

KAKKKK KKK | KAKKKK KKK | KKK KK KKK | KAKKKAK KKK | KAKKKK KKK | KKK K KKK | KKK K KKK | KAKKKAKK KKK | KKK K KKK | KKK KK KKK | KKK KK KKK | KKK K KKK | KKK KK KK | KKK KK |*******

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
104.205|_ .0058_|_ o o o o .OO5é|_ .60_|_ 4.62|_ 1.18_‘_ 4.64 _‘_.013 o .05‘_ .00 ‘gOX
2647.550| 474.44l| 4.636| 479.077| 536.00| 14.45 3.24| 482.32 | .00 | 5.19 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
236.185|_ .0058_|_ o o o o .OO5é|_ 1.36_|_ 4.62|_ 1.18_‘_ 4.64 _‘_.013 o .05‘_ .00 ‘gOX
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
279.20g|_ .0058_|_ o o o o .OO6;|_ 1.72_|_ 4.6;|_ 1.18_‘_ 4.64 _‘_.013 o .06‘_ .00 ‘gOX
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
124.702|_ .0058_|_ o o o o .OO76|_ .87_|_ 4.4;|_ 1.27_‘_ 4.64 _‘_.013 o .06‘_ .00 ‘gOX
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
91.29;|_ .0058_|_ o o o o .OO7;|_ .72_|_ 4.21|_ 1.37_‘_ 4.64 _‘_.013 " .05‘_ .00 ‘gOX
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
75.92;|_ .0058_|_ o o o o .OO96|_ .68_|_ 4.0;|_ 1.47_‘_ 4.64 _‘_.013 " .05‘_ .00 ‘gOX
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 STgl_ .0304 o o o o o .OOSBl_ .26_|_ 3.83_|_ 1.58 o _‘_.013 " .05‘_ .00 ‘gOX
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
6.09;|_ .OO64_|_ o o o o .OO62|_ .O4_|_ 4.4;|_ 1.26_‘_ 4.45 _‘_.013 o .05‘_ .00 ‘gOX
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



FILE: DUKE CALTRANS.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 3
Program Package Serial Number: 1585
WATER SURFACE PROFILE LISTING Date: 9- 2-2021 Time: 3:35:34
DUKE - CALTRANS RCB CAPACITY ANALYSIS
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R R I R R R R R R R R R R R R R R R R R I R R R R R R R R R I R R R R R R I I R R I I R I S S E I h E h S E b b E S b S E S E S b b b h b 3k E h b h S b E b S b 3 3 ki

| 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
-1- -1- -1- -1- -1- -1- -1- -1- 1= 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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_|_ o o o o .OO62|_ 4.77_|_ 4.4;|_ 1.25_‘_ 4.46 _‘_.013 o .05‘_ .00 ‘gOX
4547.501| 486.866| 4.465| 491.33l| 536.00| 15.01 3.50I 494.83 | .00 | 5.19 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
300.47;|_ .0064_|_ o o o o .OO62|_ 1.91_|_ 4.4;|_ 1.25_‘_ 4.46 _‘_.013 o .05‘_ .00 ‘gOX
4847.980| 488.780| 4.473| 493.253| 536.00| 14.98 3.48| 496.74 | .93 | 5.19 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
44.186|_ .OO61_|_ o o o o .OO62|_ .28_|_ 5.46|_ 1.25_‘_ 4.54 _‘_.013 o .05‘_ .00 ‘gOX
4892.160| 489.050| 4.452| 493.502| 536.00| 15.05 3.52I 497.02 | .00 | 5.19 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
297.68;|_ .OO64_|_ o o o o .OO62|_ 1.91_|_ 4.4;|_ 1.26_‘_ 4.45 _‘_.013 o .Oa‘_ .00 ‘gOX
5189.843| 490.960| 4.452| 495.412| 536.00| 15.05 3.52I 498.93 | .00 | 5.19 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
299.47g|_ .OO64_|_ o o o o .OO6;|_ 1.90_|_ 4.4;|_ 1.26_‘_ 4.45 _‘_.013 " .Oa‘_ .00 ‘gOX
5489.321| 492.883| 4.493| 497.376| 536.00| 14.91 3.45I 500.83 | .00 | 5.19 | 8.00 | 6.000 | 8.000‘ .00 | 0 .0
180.88£|_ .OO64_|_ o o o o .OOS;l_ 1.07_|_ 4.4;|_ 1.24_‘_ 4.45 _‘_.013 " .Oa‘_ .00 ‘gOX
5670.209| 494.043| 4.713| 498.756| 536.00| 14.22 3.14I 501.89 | .00 | 5.19 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
45.59;|_ .OO64_|_ o o o o .OOS;l_ .24_|_ 4.71|_ 1.15_‘_ 4.45 _‘_.013 " .Oa‘_ .00 ‘gOX
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
9.96é|_ .OO64_|_ o o o o .OO4g|_ .05_|_ 4.92|_ 1.07_‘_ 4.45 _‘_.013 o .05‘_ .00 ‘gOX
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



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R R R R R R R R R I R R R R R i R R R R R I I I I R I R R R R I R R R I I I I I I I R E I b h I E b b b b E S R h b b dE h E b b E b b b h b b S I b b b b i

| 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
-1- -1- -1- -1- -1- -1- -1- -1- 1= 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
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






FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

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

KAKKKK KKK | KAKKKK KKK | KKK KK KKK | KAKKKK KKK | KAKKKK KKK | KKK KK KK | KKK KKK K | KKK KKK KKK | KKK K KKK | kKKK K KKK | KKK KK KKK | KKK KKK K | KKK KKK K | KKKk KKk |*******

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|_ .OO60_|_ o o o o .OO65|_ 6.24_|_ 4.9;|_ 1.19_‘_ 4.96 _‘_.013 o .06‘_ .00 ‘gOX
2031.591I 470.830| 4.964| 475.795| 6OO.OO| 15.11 3.54| 479.34 | .00 | 5.59 | 8.00 | 7.000 | 8.000| .00 | 0 .0
251.18;|_ .OO60_|_ o o o o .OO5;|_ 1.48_|_ 4.9;|_ 1.19_‘_ 4.96 _‘_.013 o .06‘_ .00 ‘gOX
2282.780I 472.350| 5.076| 477.426| 6OO.OO| 14.77 3.39| 480.82 | 1.77 | 5.59 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
20.656|_ .0058_|_ o o o o .OOS;l_ .12_|_ 6.8;|_ 1.16_‘_ 5.04 _‘_.013 o .06‘_ .00 ‘gOX
2303.430I 472.470| 5.083| 477.553| 6OO.OO| 14.76 3.38| 480.93 | .00 | 5.59 | 8.00 | 7.000 | 8.000| .00 | 0 .0
46.586|_ .0056_|_ o o o o .OOS;l_ .27_|_ 5.0g|_ 1.15_‘_ 5.12 _‘_.013 o .05‘_ .00 ‘gOX
2350.010I 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
20.666|_ .0058_|_ o o o o .OOS;l_ .12_|_ 7.06|_ 1.16_‘_ 5.04 _‘_.013 " .05‘_ .00 ‘gOX
2370.670I 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
139.686|_ .0057_|_ o o o o .OOS;l_ .80_|_ 5.0;|_ 1.16_‘_ 5.07 _‘_.013 " .Oa‘_ .00 ‘gOX
2510.350I 473.650| 5.058| 478.708| 6OO.OO| 14.83 3.41| 482.12 | 7.00 | 5.59 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
8.986|_ .0056_|_ o o o o .OOSgl_ .05_|_ 7.06|_ 1.16_‘_ 5.13 _‘_.013 " .Oa‘_ .00 ‘gOX
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
15.045|_ .OO60_|_ o o o o .OOSél_ .O9_|_ 5.0;|_ 1.16_‘_ 4.99 _‘_.013 o .05‘_ .00 ‘gOX
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



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R R R i R R R R R R R R R R R R R R I I R R R R R R R R R R e R I R R S S I S I b I S I b Rk E SE S E h b E h b E E I b b b b b h E b E S b b b b b 3 b b R b b S b E Sk b S b E 3 b 3k 3

| 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
-1- -1- -1- -1- -1- -1- -1- -1- 1= 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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_|_ o o o o .OO5é|_ 1.90_|_ 5.0;|_ 1.16_‘_ 5.06 _‘_.013 o .05‘_ .00 ‘gOX
2872.821I 475.741| 5.056| 480.797| 6OO.OO| 14.84 3.42| 484.21 | .00 | 5.59 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
278.781|_ .0058_|_ o o o o .OO61|_ 1.71_|_ 5.0;|_ 1.16_‘_ 5.06 _‘_.013 o .05‘_ .00 ‘gOX
3151.602I 477.350| 4.828| 482.178| 6OO.OO| 15.53 3.75| 485.93 | .00 | 5.59 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
128.94;|_ .0058_|_ o o o o .OO6;|_ .89_|_ 4.8;|_ 1.25_‘_ 5.06 _‘_.013 o .06‘_ .00 ‘gOX
3280.551I 478.094| 4.603| 482.698| 6OO.OO| 16.29 4.12| 486.82 | .00 | 5.59 | 8.00 | 7.000 | 8.000‘ .00 | 0 .0
94.902|_ .0058_|_ o o o o .OO7;|_ .75_|_ 4.66|_ 1.34_‘_ 5.06 _‘_.013 o .Oa‘_ .00 ‘gOX
3375.454I 478.642| 4.389| 483.031| 6OO.OO| 17.09 4.53| 487.56 | .00 | 5.59 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
79.40%|_ .0058_|_ o o o o .OO8;|_ .71_|_ 4.3;|_ 1.44_‘_ 5.06 _‘_.013 " .Oa‘_ .00 ‘gOX
3454.860I 479.100| 4.185| 483.285| 6OO.OO| 17.92 4.99| 488.27 | .00 | 5.59 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
TRANS STgl_ .0304 o o o o o .OO7;|_ .26_|_ 4.18_|_ 1.54 o _‘_.013 " .Oa‘_ .00 ‘gOX
3487.790I 480.100| 4.851| 484.951| 6OO.OO| 15.46 3.71| 488.66 | .02 | 5.59 | 8.00 | 6.000 | 8.OOOI .00 | 0 .0
6.391|_ .OO64_|_ o o o o .OO62|_ .O4_|_ 4.8;|_ 1.24_‘_ 4.85 _‘_.013 " .Oa‘_ .00 ‘gOX
3494.181| 480.141| 4.851| 484.992| 600.00| 15.46 3.71| 488.70 | .02 | 5.59 | 8.00 | 6.000 | 8.000I .00 | 0 .0
304.94;|_ .OO64_|_ o o o o .OO62|_ 1.95_|_ 4.8;|_ 1.24_‘_ 4.85 _‘_.013 o .05‘_ .00 ‘gOX
3799.130| 482.100| 4.867| 486.967| 600.00| 15.41 3.69| 490.65 | .00 | 5.59 | 8.00 | 6.000 | 8.000I .00 | 0 .0

744.640 .0064 .0064 4.74 4.87 1.23 4.87 .013 .00 .00 BOX



FILE: DUKE CALTRANS.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 3
Program Package Serial Number: 1585
WATER SURFACE PROFILE LISTING Date: 9- 2-2021 Time: 3:35:34
DUKE - CALTRANS RCB CAPACITY ANALYSIS
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

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

KAKKKK KKK | KAKKKK KKK | KKK KK KKK | KAKKKK KKK | KAKKKK KKK | KKK KK KK | KAk KKK KK | KAKKKKK KK | KKK KKK K | KKK K KKK K | KKK KK KKK | KK KK KKK | KKK K KKK | * kKKK |*******

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
304.20;|_ .0064_|_ o o o o .006;|_ 1.93_|_ 4.8;|_ 1.23_‘_ 4.87 _‘_.013 o .05‘_ .00 ‘gOX
4847.980| 488.780| 4.876I 493.656| 6OO.OO| 15.38 3.67| 497.33 | .98 | 5.59 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
44.185|_ .0061_|_ o o o o .006;|_ .28_|_ 5.8g|_ 1.23_‘_ 4.94 _‘_.013 o .05‘_ .00 ‘gOX
4892.161| 489.050| 4.853| 493.903| 6OO.OO| 15.46 3.71| 497.61 | .00 | 5.59 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
494.86;|_ .0064_|_ o o o o .OO62|_ 3.18_|_ 4.8;|_ 1.24_‘_ 4.85 _‘_.013 o .06‘_ .00 ‘gOX
5387.026| 492.226| 4.853I 497.079| 6OO.OO| 15.46 3.71| 500.79 | .00 | 5.59 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
270.362|_ .OO64_|_ o o o o .OO61|_ 1.64_|_ 4.8;|_ 1.24_‘_ 4.85 _‘_.013 o .Oa‘_ .00 ‘gOX
5657.390| 493.961| 5.081I 499.042| 6OO.OO| 14.76 3.38| 502.43 | .00 | 5.59 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
56.69;|_ .OO64_|_ o o o o .0052|_ .BO_l_ 5.0g|_ 1.15_‘_ 4.85 _‘_.013 " .Oa‘_ .00 ‘gOX
5714.083| 494.325| 5.329I 499.654| 6OO.OO| 14.07 3.08| 502.73 | .00 | 5.59 | 8.00 | 6.000 | 8.000‘ .00 | 0 .0
11.68g|_ .OO64_|_ o o o o .OO4;|_ .O6_|_ 5.3;|_ 1.07_‘_ 4.85 _‘_.013 " .Oa‘_ .00 ‘gOX
5725.770| 494.400| 5.590I 499.990| 6OO.OO| 13.42 2.80| 502.79 | .00 | 5.59 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0

-1~ -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- |-
WALL ENTRANCE
———————————————————— WARNING - Flow depth near top of box conduit --------------——-——-
I I I I I I I I I I I I I
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
-1~ -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- |-

WALL ENTRANCE



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R R R R I R R R R I R R R R R R R R R R R R I R R R I I R R I I R R R I I I I R R I I I R E E I I I h h I E E h dh h E h h E S R b b b E b b b E b b 3 b E b b S b b b b b i

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

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

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

I I I I I I I I I I I I \
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






FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R I R R R R I I R R R R R R R R R R R R R R R R I R R R R R R I R R S E kI S S S S SR h E S S I E b S h b S E h b E b h b b E S b b b b b b b h b b h b h b b 3E Sk b S O E 3 k3

| 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
-1- -1- -1- -1- -1- -1- -1- -1- 1= 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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
1034.76;|_ .OO60_|_ o o o o .OO65|_ 6.26_|_ 5.1;|_ 1.19_‘_ 5.12 _‘_.013 o .05‘_ .00 ‘gOX
2034.768| 470.850| 5.123| 475.973| 625.OO| 15.25 3.61| 479.58 | .00 | 5.75 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
248.01;|_ .OO60_|_ o o o o .OO5;|_ 1.46_|_ 5.1;|_ 1.19_‘_ 5.12 _‘_.013 o .05‘_ .00 ‘gOX
2282.780| 472.350| 5.239| 477.589| 625.OO| 14.91 3.45| 481.04 | 7.00 | 5.75 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
20.656|_ .OO58_|_ o o o o .OO5;|_ .12_|_ 7.06|_ 1.15_‘_ 5.20 _‘_.013 o .06‘_ .00 ‘éOX
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
46.586|_ .0056_|_ o o o o .OOS;l_ .27_|_ 5.2;|_ 1.15_‘_ 5.29 _‘_.013 o .06‘_ .00 ‘éOX
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
20.666|_ .0058_|_ o o o o .OOS;l_ .12_|_ 7.06|_ 1.15_‘_ 5.20 _‘_.013 " .06‘_ .00 ‘gOX
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
139.686|_ .0057_|_ o o o o .OOS;l_ .80_|_ 5.2;|_ 1.15_‘_ 5.23 _‘_.013 " .06‘_ .00 ‘gOX
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
8.986|_ .0056_|_ o o o o .005;|_ .05_|_ 7.06|_ 1.15_‘_ 5.29 _‘_.013 " .06‘_ .00 ‘gOX
2519.330| 473.700| 5.214| 478.914| 625.00| 14.98 3.49| 482.40 | .00 | 5.75 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0
15.046|_ .OO60_|_ o o o o .OOSél_ .O9_|_ 5.21|_ 1.16_‘_ 5.14 _‘_.013 o .Oa‘_ .00 ‘gOX
2534.370| 473.790| 5.224| 479.014| 625.00| 14.96 3.47| 482.49 | .00 | 5.75 | 8.00 | 7.000 | 8.OOO| .00 | 0 .0

8.980 .0056 .0058 .05 5.22 1.15 5.29 .013 .00 .00 BOX



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

R R R R R R R I R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I I I b E S S S E S S S E S S S h bk Sh h Sk E E h E S h E Sk Sk S S S Rk

| 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
-1- -1- -1- -1- -1- -1- -1- -1- 1= 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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
328.77;|_ .0058_|_ o o o o .OO5;|_ 1.90_|_ 5.2;|_ 1.16_‘_ 5.22 _‘_.013 o .05‘_ .00 ‘gOX
2872.122| 475.737| 5.218| 480.955| 625.00| 14.97 3.48| 484.44 | .00 | 5.75 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
276.31;|_ .0058_|_ o o o o .OO61|_ 1.69_|_ 5.2;|_ 1.16_‘_ 5.22 _‘_.013 o .05‘_ .00 ‘gOX
3148.439| 477.332| 4.986| 482.318| 625.00| 15.67 3.81| 486.13 | .00 | 5.75 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
129.92;|_ .0058_|_ o o o o .OO6;|_ .90_|_ 4.9;|_ 1.24_‘_ 5.22 _‘_.013 o .06‘_ .00 ‘gOX
3278.366| 478.082| 4.754| 482.835| 625.00| 16.43 4.19| 487.03 | .00 | 5.75 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
95.962|_ .0058_|_ o o o o .007é|_ .75_|_ 4.7;|_ 1.33_‘_ 5.22 _‘_.013 o .05‘_ .00 ‘gOX
3374.330| 478.635| 4.533| 483.168| 625.00| 17.24 4.61| 487.78 | .00 | 5.75 | 8.00 | 7.000 | 8.000I .00 | 0 .0
80.536|_ .0058_|_ o o o o .OOS;l_ .72_|_ 4.5;|_ 1.43_‘_ 5.22 _‘_.013 " .05‘_ .00 ‘gOX
3454.860| 479.100| 4.322| 483.422| 625.00| 18.08 5.07| 488.50 | .00 | 5.75 | 8.00 | 7.000 | 8.OOOI .00 | 0 .0
TRANS STgl_ .0304 o o o o o .OO7;|_ .26_|_ 4.32_|_ 1.53 o _‘_.013 " .Oa‘_ .00 ‘gOX
3487.790| 480.100| 5.006| 485.106| 625.00| 15.61 3.78| 488.89 | .02 | 5.75 | 8.00 | 6.000 | 8.OOOI .00 | 0 .0
6.9OI|_ .OO64_|_ o o o o .OO62|_ .O4_|_ 5.0;|_ 1.23_‘_ 5.01 _‘_.013 " .Oa‘_ .00 ‘gOX
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
304.43;|_ .OO64_|_ o o o o .OO62|_ 1.95_|_ 5.0;|_ 1.23_‘_ 5.01 _‘_.013 o .05‘_ .00 ‘gOX
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



FILE: DUKE CALTRANS.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 3
Program Package Serial Number: 1585
WATER SURFACE PROFILE LISTING Date: 9- 2-2021 Time: 3:35:34
DUKE - CALTRANS RCB CAPACITY ANALYSIS
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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
301.96;|_ .0064_|_ o o o o .OO62|_ 1.92_|_ 5.0;|_ 1.22_‘_ 5.02 _‘_.013 o .05‘_ .00 ‘gOX
4847.980| 488.780| 5.032| 493.812| 625.OO| 15.53 3.74| 497.56 | 6.00 | 5.75 | 8.00 | 6.000 | 8.000‘ .00 | 0 .0
44.185|_ .0061_|_ o o o o .OO62|_ .28_|_ 6.05|_ 1.22_‘_ 5.10 _‘_.013 o .05‘_ .00 ‘gOX
4892.160| 489.050| 5.008| 494.058| 625.OO| 15.60 3.78| 497.84 | .00 | 5.75 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
488.00g|_ .OO64_|_ o o o o .OO62|_ 3.13_|_ 5.0I|_ 1.23_‘_ 5.01 _‘_.013 o .06‘_ .00 ‘gOX
5380.166| 492.182| 5.008| 497.190| 625.00| 15.60 3.78| 500.97 | .00 | 5.75 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
271.73;|_ .OO64_|_ o o o o .OO61|_ 1.65_|_ 5.0I|_ 1.23_‘_ 5.01 _‘_.013 o .Oa‘_ .00 ‘gOX
5651.905| 493.926| 5.222| 499.148| 625.00| 14.96 3.48| 502.62 | .00 | 5.75 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
61.55;|_ .OO64_|_ o o o o .0052|_ .33_|_ 5.2;|_ 1.15_‘_ 5.01 _‘_.013 " .Oa‘_ .00 ‘gOX
5713.463| 494.321| 5.477| 499.798| 625.00| 14.26 3.16| 502.96 | .00 | 5.75 | 8.00 | 6.000 | 8.OOO| .00 | 0 .0
12.30;|_ .OO64_|_ o o o o .OO4£|_ .O6_|_ 5.4é|_ 1.07_‘_ 5.01 _‘_.013 " .Oa‘_ .00 ‘gOX

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

I I I I I I I I I I I I I
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
-1~ -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- |-

WALL ENTRANCE
———————————————————— WARNING - Flow depth near top of box conduit ------------------——-



FILE: DUKE CALTRANS.WSW WS P GW - 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
0=536 CFS PER AS-BIULT PLAN
JJO 9-1-21 INV ELEV. CONVERTED FROM NAVD27 (M) TO NAVD88 (FT)

KA K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AAAAARAAARAAARAAKARAKARAAAAAN A, Ak kA kkkk*k

| 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- 1= -1- -1- -1= -l

L/Elem |Ch Slope | | | | SE 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
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -

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



RCB = 8'(W)X6'(H) = 2.44M(W) X 1.83M(H)

RCB = 8'(W)X7'(H) = 2.44M(W) X 2.13M(H)

4725.8'
833.6' 1048.8 911.5' 139.7'
1282.8'

1498.8 1498.8

14922 & 1492.2
4

§ 14856 1494.4 1485.6

1479.0 14790

1472.4 . 1472.4

148905 1488.78
1473.84'
1465.8 a1 1479.1'  1473.79 1472.35 1465.8
| 1480.1' 1473.70' 1472 47
1472.73'
1459.2 1459 2

]—4’73-65I 1472.85I

INVERT ELEVATIONS ARE ON NGVD29 DATUM
NGVD29 444(M) = 1459.2 feet

See next PDF page for Vdatum shift results

1464.59



Station (meter)
11440.414
11049.424
11043.129

11028.93
11022.635
10980.06
10977.321
10972.739
10970
10692.173
10682.137
10587.239
10267.551
10254.085
10000

Station (feet)

37534.16787
36251.39224
36230.73935
36184.1547
36163.50181
36023.82005
36014.83383
35999.80102
35990.8148
35079.30887
35046.38236
34735.0372
33686.19202
33642.01223
32808.4

A

1282.775632
20.6528878
46.58464716
20.6528878
139.681763
8.98622076
15.03280888
8.98622076
911.5059347
32.92651024
311.3451543
1048.845178
44.17979144
833.6122314

Stationing

WSPG
1000.00
2282.78
2303.43
2350.01
2370.67
2510.35
2519.33
2534.37
2543.35
3454.86
3487.79
3799.13
4847.98
4892.16
5725.77
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OF THE
MARCH JOINT POWERS AUTHORITY

Agenda Item No. 4¢c & 4¢(1)

April 8, 2019

Riverside County Flood Control Findings / Recommendations

On January 14, 2019, K&A Engineering (Consultant) and MJPA staff presentations were made
regarding the Master Drainage Plan and the Veterans Industrial Park 215 Project. Major topics
of discussion/comments from the TAC were related to the West March Master Drainage plan,
VIP 215 Project drainage and how they impact March Air Reserve Base. At the conclusion of
the presentations, the MJPA Staff was asked to meet with Riverside County Flood Control
(RCFC) to discuss these drainage issues.

On January 30, 2019, MJPA staff, Consultant, March ARB staff and RCFC staff met to discuss
and review the proposed five alignment segments of the West March Master Drainage Plan and
the proposed drainage solution for the VIP 215 Project. RCFC was tasked to compare the
drainage areas, storm drain areas and alternatives, and flow rates by reviewing technical
studies, supporting documentation and project exhibits.

From January 31 through March 7, RCFC reviewed the provided documentation and submitted
a letter to MJPA staff on March 22, 2019, outlining their findings and recommendations.
RCFC presented their findings and recommendations to MJPA staff, Consultant and March
ARB staff on March 26, 2019. A subsequent meeting was held on March 28, 2019, where
RCFC presented their findings and recommendations to the VIP 215 Project development
team.

RCFC, VIP 215 developers, MJPA staff and Consultant will be present to review the findings
and recommendations to the Technical Advisory Committee.

Attachments:

1. Riverside County Flood Control Letter, March 21, 2019 (Civaldo Corporation)
2. Excerpt Summary of VIP 215 Drainage Studies / Review Findings
3. RCFC Exhibits: Exhibit 1: Predevelopment Condition

Exhibit 2: Current Condition

Exhibit 3A: Preferred Alternative with Master Plan

Exhibit 3B: Preferred Alternative

4c & 4c(1)
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ATTACHMENT 1

Riverside County Flood Control Letter, March 21, 2019 (Civaldo Corporation)

4c & 4c(1) 13



CV LDO CORPORATION E EI v E ﬂ

crvet MAR 26 2019

March 21, 2019 By

Mr. Jeffrey Smith, AICP

Senior Planner

March Joint Powers Authority
14205 Meridian Parkway, Suite 140

Riverside CA 92518
Re:  TPM 37220 - VIP-215
Multiple Drainage Study and
Supporting Documents Review
Account 137-0-3-90201
Dear Mr. Smith:

As requested by the Riverside County Flood Control and Water Conservation District, we have
reviewed studies, supporting documents, and exhibits, as submitted to the District for the subject
project. The District received the following materials for review between January 31 and March
7,2019:

1. Working Copy - In Progress, October 17, 2017, Perris Valley Master Drainage Plan Line
"B" Revision to Master Drainage Plan, prepared by K&A Engineering (file name: PV
MDP Lat B 0517.06Feb2018.pdf). A description of this report is provided in Reports
Item 1 of this letter below.

2. Flood Hazard Study, March Air Reserve Base, North and South Oleander Drainage,
prepared by AECOM, dated June 30, 2017 (file name: March ARBFinal AFB Flood
Hazard Study 063017 - INTERNAL USE ONLY-DO NOT DISTRIBUTE.pdf). A
description of this report is provided in Reports Item 2 of this letter below.

3. Draft Veterans Industrial Park 215 Project Environmental Impact Report, prepared by
ESA, dated October 2018 (file name: Admin Draft EIR - Compiled.090ct2018.pdf). A
description of this report and relevant appendices is provided in Reports Item 3 of this
letter below.

e EIR Appendices A through M (file name Admin Draft EIR_Appendices Master -
Compiled.090ct02018.pdf)

EIR Figure 3.8-1 (file name: Admin Draft EIR Fig3.8-1 Drainage Areas for
Proposed Street_revised.090c¢t2018.pdf)

4901 Morena Blvd., Suite 1110 San Diego, CA 92117 Phone (858) 866-0128 Fax (858) 866-0131

4c & 4c(1)

14



Mr., Jeffrey Smith Page 2 of 14 03/21/19
TPM 37220

10.

11.

12.

e EIR Figure 3.14-1 (file name: Admin Draft EIR Fig3-14-1 Study Area
Transportation Facilities090¢t2018.pdf)

Drainage Design Report for Meridian Business Park, Van Buren Culvert, County of
Riverside MS 158, prepared by K&A Engineering, dated August, 2016 (file name: MS
158 MBP-VBCul DrainReport,final-complete-0816.pdf). A description of this report is
provided in Reports Item 2 (Offsite Hydrologic Analysis) of this letter below.

March Air Force Base Reuse Drainage Master Plan, County of Riverside, State of
California, Main Report, prepared by RBF Consulting, dated May 2008 (file names: VA
DRAINAGE CHANNEL.PDF, and App C-4a - MAFB-RDMP RBF May 2008.pdf). A
description of this report is provided in Reports Item 4 of this letter below.

Drainage Study — Meridian Unit 4 Interim Conditions, prepared by Kimley-Horn
Associates, dated July 2010 (file name: App C-4b - MERIDIAN Unit 4 Int Drain Study
KHA July 2010.pdf). A description of this report is provided in Reports Item 3.f.ii of this
letter below.

Draft Drainage Study - Meridian Business Center - Ultimate Drainage Conditions,
prepared by Kimley-Horn Associates, dated June 2010 (file name: App C-4¢ - Drain
Study MBC Ultimate Draft June 2010.pdf). A description of this report is provided in
Reports Item 3.f.i of this letter below.

Final Drainage Report - [-215 / Van Buren Boulevard Interchange PS&E, prepared by
Kimley-Horn Associates, dated June 2011 (file name: App C-4d - Drainage Report-
June2011 100% SUBMITTAL[1].pdf). A description of this report is provided in
Reports Item 3.f.iii of this letter below.

Specific Plan March Business Center, prepared by Kimley-Horn and Associates, dated
February 2003 (file name: App C-4e - MBC Spec Plan Feb 2003.pdf). A description of
this report is provided in Reports Item 5 of this letter below.

SP-5 An Amendment to the North Campus of the Meridian Specific Plan, dated July
2010 (file name: App -C4f - SP-5 Amend ti No Campus MSP July 2010.pdf). A
description of this report is provided in Reports Item 6 of this letter below.

Final Report Stormwater Capacity Analysis for Contract/Task Order Nos. F41624-03-D-
8596 0015, Task 013 - March ARB - Base Specific Requirements, prepared by EA
Engineering, dated January 2006. A description of this report is provided in Reports Item
2 (Onsite Hydrologic Analysis) of this letter below

Technical Memorandum - Offsite Drainage and Flooding Limits Downstream of the
Proposed VIP-215 Project, prepared by Albert A. Webb Associates, dated July 13, 2018.
A description of this report is provided in Reports Item 3.f of this letter below.

4c & 4¢c(1)
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Mr. Jeffrey Smith Page 3 of 14 03/21/19
TPM 37220

13. Preliminary Drainage Report for Veterans Industrial Park 215, prepared by Huitt-Zollars,
dated October 14, 2016. A description of this report is provided in Reports Item 3.d of
this letter below.

1. Master Drainage Plan - MJPA/MARB West Side - exhibit prepared by K&A
Engineering, dated January 2019 (file names: 322 - EXH-SD Alternative - 3 -
simplified.pdf and 322 - EXH - SD ALTERNATIVE - 3May 2018.pdf). A description of
this exhibit is provided in Exhibits Item 1 of this letter below.

2. March Air Force Base - Drainage Master Plan Tributary to Perris Valley Storm Drain
(PVSD) - Lateral B, exhibit prepared by K&A Engineering, plot date 8/18/2017 (file
name: 476 - Drainage-profile-0317 30x42 L.pdf). A description of this exhibit is
provided in Exhibits Item 2 of this letter below.

3. Drainage Facility Map - 2015, March Air Force Base - Drainage Master Plan Tributary to
Perris Valley Storm Drain (PVSD) - Lateral B, exhibit prepared by K&A Engineering,
plot date 8-18-2017 (file name: 476 - Drn-Facility-2015-0517 24x36 - L.pdf). A
description of this exhibit is provided in Exhibits Item 3 of this letter below.

4. Exhibit A Van Buren & 1-215 Offsite Drainage Basins, exhibit prepared by Kimley-Horn
and Associates, dated April 2010 (file name: Drainage Report- June2011 exhibit pages,
2014.pdf). A description of this exhibit is provided in Reports Item 3.f.ii of this letter
below.

CValdo was tasked with reviewing the above documents in order to: a) determine the
appropriate peak flow rate (800 vs. 1,600 cfs) and parameters to be utilized for analysis of the
existing drainage channel across the VIP-215 site, and b) determine the approximate capacity
and erosion potential of the existing drainage channel across the VIP-215 site. Complete plan
check of each document was not performed, but rather, the documents were reviewed in order to
determine if they provided relevant information toward establishing the appropriate peak flow
rate and channel capacity as described above. The following is a summary of each item
reviewed considering the stated goals. Note that many of the studies and exhibits were reviewed
as reference documents to another study, and thus, reviews of the study and its reference
documents may appear under one heading below. The reader is directed below to Reports Item
3.fiii for discussion of the appropriate peak flow rate and Item 2 Hydraulic Analysis for
discussion of the VIP-215 site existing channel capacity.

Reports

1. Working Copy - In Progress, October 17,-2017, Perris Valley Master Drainage Plan Line
"B" Revision to Master Drainage Plan, prepared by K&A Engineering (file name: PV
MDP Lat B 0517.06Feb2018.pdf)

4c & 4c¢(1)
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TPM 37220

The study appears to be an alignment alternatives analysis for drainage facilities
extending from the Van Buren culvert on the west side of I-215 downstream to PVSD
Line B. There are no recommended alternatives as it was submitted as a work in
progress. The following items are noted in review of this study:

a. The study is in draft format as submitted.

b. The study includes a rough summary of some of the history of the Meridian project,
but is not all inclusive, and would only be accurate up to the preparation date, which
was 10/17/17

c. The study mentions 1,600 cfs as a peak flow rate for the channel downstream of the
VIP-215 site (Segment 4 per the study) in one instance (page 14) but it provides no
reference to where the 1,600 cfs comes from

The above items considered, we do not find this study useful for establishment of flow
rates for the VIP-215 site.

2. Flood Hazard Study, March Air Reserve Base, North and South Oleander Drainage,
prepared by AECOM, dated June 30, 2017 (file name: March ARBFinal AFB Flood
Hazard Study 063017 - INTERNAL USE ONLY-DO NOT DISTRIBUTE.pdf)

In summary, the AECOM study:

a. Included an onsite hydrologic analysis to determine peak flow rates from drainage
areas on the March ARB (areas located east of I-215).

b. Referenced a peak flow rate of 800 cfs coming onto the base from the west side of I-
215. The flow was stated to enter the base approximately 2,400 feet south of Van
Buren Boulevard. This information was stated to be established in the August 2016
study by K&A Engineering entitled Drainage Design Report for Meridian Business
Park, Van Buren Culvert (County of Riverside MS 158.). As described below, we can
find no supporting calculations for the 800 cfs flow rate in the materials reviewed.

c. Included a hydraulic analysis to evaluate flooding conditions within the March ARB
for several watercourses. Our review was limited to the watercourse conveying flows
from the west across the development site within what is referred to as the Offsite
Drainage Channel. The analysis for the Offsite Drainage Channel utilized the 800 cfs
stated to come on to the base from the west, but did not include any onsite flows.

The onsite hydrologic analysis in the AECOM study was performed using the same
modeling parameters as those utilized in a reference study entitled Stormwater Capacity
Analysis for March ARB, dated January 2006, prepared by EA Engineering, Science and
Technology, Inc. This reference study was included in the AECOM study appendix. The

4c & 4c(1)
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EA Engineering study was prepared to analyze major and minor channels throughout the
March Air Reserve Base. As described below, some of the hydrologic analysis
parameters used in both the EA Engineering Study and the AECOM study were
inconsistent with RCFCWCD methodology, and thus, the flow rates established and
utilized within these studies would not be considered valid. Notable hydrologic analysis
methodology and parameters utilized, as well as review issues, are as follows:

a.

Unit hydrograph hydrologic calculations within the AECOM study were performed
using HEC-HMS, which is appropriate. Hydrologic calculations within the EA
Engineering study were performed using HydroCAD, which is not on the RCFCWCD
list of accepted software.

The storm event analyzed was the 100-year 24-hour, which may not be the governing
storm event for many of the drainage facilities. Note that RCFCWCD requires the 3-
hour and 6-hour events also be analyzed using a unit hydrograph analysis for
watersheds over 300-500 acres. The studies should be revised to analyze each of the
required storm events.

The soils (Group C) utilized in the analyses appears to be appropriate.

The soil cover utilized in the analyses (arid rangelands and desert shrub), appears
reasonable however, these are not taken from the RCFCWCD Hydrology Manual.
The study should be revised to reflect District soil covers and runoff index numbers.

The AMC value of II utilized in the analyses is appropriate.

The rainfall distribution utilized was the Type I distribution, which is not the
appropriate rainfall distribution. Note that the RCFCWCD Hydrology Manual
provides 3-, 6-, and 24-hour rainfall distributions that are to be utilized. The analyses
should be revised to reflect District rainfall distributions.

NOAA Atlas 14 rainfall data was utilized rather than NOAA Atlas 2 as stipulated in
the Hydrology Manual. Prior studies for the offsite watershed to the west utilized
NOAA Atlas 2, and for consistency, the studies should be revised to reflect NOAA
Atlas 2 values.

Exhibits in the AECOM report (e.g. Exhibit 8) have Perris Valley MDP Line B
labeled as PVSD Lateral A, and PVSD at the junction with Heacock Channel labeled
as Perris Valley Channel Lateral B, which can be a source of confusion to the reader.
The exhibits and text should be revised for consistency with the Perris Valley MDP.

The AECOM study states that the 2016 K&A Engineering study entitled Drainage
Design Report for Meridian Business Park, Van Buren Culvert (County of Riverside MS
158) stipulates that flow coming to the March ARB from the west is approximately 800

4c & 4¢(1)
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cfs, but provides no further backup for this flow rate. Review of this K&A study reveals
the following.

a. The purpose of the 2016 K&A study was to evaluate if further buildout of areas
tributary to the Van Buren culvert (areas north of Van Buren plus the South Campus
located south of Van Buren) could take place without construction of new
improvements south of Van Buren. The study demonstrated that utilization of a
greater storage volume within the Lot E/49, East, and South Channel basins, would
mitigate increased runoff associated with development of the watershed tributary to
the Van Buren culvert to below historical levels (180 cfs).

b. Page 63 of the 2016 K&A study states that the peak flow rate at location C2, which is
located approximately 2,400 feet south of Van Buren and consists of the combined
flows from the north (Van Buren Culvert outflow) and from the west (Riverside
National Cemetery), is 1,844 cfs in the pre-development condition and less than 800
cfs in the post-development condition. No supporting calculations are provided for
these values. The post-development condition, per the K&A study, includes buildout
of the North and South Meridian Campuses, and construction of the three detention
basins (Lot E/49, East, South Channel).

c. The 2016 K&A study includes supporting hydrologic calculations for the Van Buren
culvert, for which the peak mitigated outflow is 156.6 cfs with the governing storm
being the 100-year 24-hour event. However, there are no supporting hydrologic
calculations for flows from the Riverside National Cemetery, and thus, no apparent
Jjustification for the claim that the combined flows at location C2 would be less than
800 cfs. It is worth noting that the purpose of the 2016 K&A Study was to show that
development of the Meridian South Campus would not increase flows discharged
from the Van Buren culvert, and the study achieved that goal.

d. The 2016 K&A study refers to the July 2010 report by Kimley Horn and Associates
(KHA) entitled Drainage Study Meridian Unit 4 Interim Conditions TR 30857-4. We
have reviewed this 2010 KHA study, the goal of which was to establish existing and
developed condition peak flow rates at the Van Buren culvert associated with
development of a portion of the Meridian North Campus. This 2010 KHA study
demonstrates that increased runoff due to development of a portion of the North
Campus is mitigated by a combination of the Lot E/49, East, and South Channel
detention basins. Per this 2010 KHA Study, the peak mitigated developed condition
outflow from the Van Buren culvert is 131 cfs, with the governing storm being the
100-year 24-hour event. The downstream end of the hydrologic calculations
presented in this study is the outflow from the Van Buren culvert. There appear to be
no calculations for the Riverside National Cemetery and no analysis of combined
flows from the cemetery and the Van Buren culvert outflow. Although there are
several exhibits that show flow at location C2, there appear to be no supporting
calculations.
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The AECOM study includes hydraulic analyses to evaluate several floodplains through
the March ARB. The analyses are for what are referred to as: 1) the Offsite Drainage
Channel, an existing earthen channel which conveys offsite flows (stated as 800 cfs) from
the west across the proposed VIP-215 development; 2) the North Oleander Channel,
which conveys flows southerly to the South Oleander Channel; and 3) the South
Oleander Channel (upstream and downstream of the confluence with the Offsite Drainage
channel). Notable hydraulic methodology and criteria, as well as review issues, for the
Offsite Drainage Channel (the focus of this review) are as follows:

a.

b.

Hydraulic calculations were performed using HEC-RAS, which is appropriate.

The report includes a HEC-RAS workmap, cross section plots, channel profiles, and
an output summary table. No input files or digital model files were included, and
thus, the model could not be checked in detail.

The HEC-RAS workmap is presented at 8.5 x 11 and the cross sections are not
labeled, so review is difficult.

Manning's n values utilized for the Offsite Drainage Channel (across VIP-215
project) were modeled as 0.040 for the channel and 0.080 for the overbanks. The
channel appears to be near capacity as modeled with approximately one foot of
freeboard, unless one considers the grade immediately adjacent to the channel, for
which freeboard is greater than one foot. It appears dirt has been mounded along the
westerly bank to increase capacity, although this capacity increase would result in a
levee situation. If the channel were maintained and mowed, a lower n value of 0.030
or 0.035 could be utilized, which would result in increased capacity.

Velocities in the Offsite Drainage Channel, assuming a flow rate of 800 cfs, are
generally non-erosive (less than 6 fps with the exception of the downstream end),
with the longitudinal channel slope being approximately 0.4%.

3. Draft Veterans Industrial Park 215 Project Environmental Impact Report, prepared by
ESA, dated October 2018 (file name: Admin Draft EIR - Compiled.090ct2018.pdf)

EIR Appendices A through M (file name Admin Draft EIR_Appendices Master -
Compiled.090ct02018.pdf)

EIR Figure 3.8-1 (file name: Admin Draft EIR Fig3.8-1 Drainage Areas for
Proposed Street_revised.090ct2018.pdf)

EIR Figure 3.14-1 (file name: Admin Draft EIR Fig3-14-1 Study Area
Transportation Facilities090ct2018.pdf)
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Our review of the EIR, appendices, and figures, as listed above, was limited to the
drainage related aspects. Relevant sections include EIR Chapter 3.8 - Hydrology and
Water Quality, EIR Appendix D-4 - Delineation of State and Federal Jurisdictional
Waters, EIR Appendix F-1 - Geotechnical Investigation Report, EIR Appendix F-2 -
Stormwater Infiltration, and EIR Appendix I - Hydrology and Water Quality.

a. EIR Chapter 3.8 - This chapter included only a high level overview of the onsite and
offsite drainage characteristics.

b. EIR Appendix D-4 - This appendix included discussion of the onsite drainage courses
only as relates to resource agency issues.

¢. EIR Appendices F-1 and F-2 - These appendices included boring data showing that
groundwater ranges between 22 and 36 feet below the ground surface, and that near
surface soils consist of silty and clayey sands, silty clays, and sandy clays. The soils
are described as being relatively impermeable with respect to stormwater infiltration,
however, no infiltration testing was performed.

d. Appendix I-1 - Preliminary Drainage Report for Veterans Industrial Park 215,
prepared by Huitt-Zollars, dated October 14, 2016. This report was submitted to
RCFCWCD in December of 2016 and CValdo did one plan check, with a letter issued
on February 1, 2017. There were no subsequent submittals and thus the plan check
comments were never addressed. The report includes rational method and umit
hydrograph hydrologic calculations to establish peak flow rates from the VIP-215
Building 1 and Building 2 sites. No offsite calculations are included. The comments
from the 2017 CValdo plan check letter are repeated below for reference.

i. Please note that the District has determined that portions of the adopted March
AFB Reuse Drainage Master Plan (“MAFB-RMDP”) prepared by RBF in 2008
are no longer viable and that the MAFB-RMDP must be updated to a) remove
currently proposed drainage facilities (in the adopted MAFB-RMDP) along the
west side of the 1-215 freeway that are no longer viable, b) incorporate proposed
and constructed drainage facilities by the Meridian Business Park, and c)
incorporate proposed drainage facilities east and/or west of freeway [-215 that
may be necessary for the ultimate development/reuse of the MIPA and MARB
properties (east and west of freeway [-215) and to adequately convey storm flows
to the Perris Valley Storm Drain Lateral B at Harley Knox Boulevard.

ii. Our review of the submitted plans and drainage report indicates that the project
only presents a conceptual design of the backbone facilities (i.e., storm drain
alignment, preliminary sizing of proposed channel running along the easterly
project boundary with no backup analyses) proposed for capturing a) offsite storm
flows that may reach the site (via the existing Caltrans freeway 1-215 facilities or
any other facility identified in the updated master plan discussed above), and b)
proposed Van Buren Boulevard storm flows. Please submit a drainage report
providing backup analyses for sizing the facilities needed to convey storm flows
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c.

for the ultimate development of the MJPA/MARB properties to the Perris Valley
Storm Drain Lateral B at Harley Knox Boulevard in conformance with the
updated master drainage plan discussed above.

iii. The District considers that construction and funding of the backbone drainage
facilities identified by the updated master plan must be the responsibility of
TPM37220 or the MJPA. Said required facilities must include all offsite drainage
improvements (located south of the property) needed to adequately convey the
design storm flows to the Perris Valley Storm Drain Lateral B at Harley Knox
Boulevard. Please identify in the TPM, plans, and drainage report the entity
responsible for constructing and funding the proposed drainage facilities.

Appendix I-2 - Stormwater Infiltration letter, prepared by Southem California
Geotechnical, dated February 23, 2016. This is a copy of the letter provided in
Appendix F-2 that describes the onsite soils as being relatively impermeable with
respect to stormwater infiltration. No infiltration testing was performed.

Appendix I-3 - Technical Memorandum - Offsite Drainage and Flooding Limits
Downstream of the Proposed VIP-215 Project, prepared by Albert A. Webb
Associates, dated July 13, 2018. This study includes the results of a 2-D hydraulic
model of the floodplain across the development site. The 2-D hydraulic modeling
results are presented only as exhibits that depict depth and velocity color coded for
the study area. The hydraulic analysis appears to be intended to map flooding for the
South Oleander Channel downstream of the project (as stated in the title), rather than
the VIP-215 project site itself, as the exhibits provided only include flood mapping
for the easterly portion of the site. The hydraulic model was run utilizing peak flow
rates stated by Webb to be obtained from reference studies (see below), however,
specific references to which study provided each flow rate were not provided, and we
were unable to match each flow rate with the referenced studies.

This Webb memorandum includes a summary table as repeated below for the 100-
year peak flow rates at several locations. It is worth noting that storm durations were
not mentioned in the memorandum, and there is no description of specifically what
the historical, existing, and proposed conditions represent. The second row (Offsite
Flow Tributary to VIP-215) is the flow rate that would impact the proposed VIP-215
development.

Location Historical Flow  Existing Flow Proposed Flow (cfs)
(cfs) (cfs)

NE of VIP215 800 200 200

Offsite Flow 1,377 1,534 1,534

Tributary to VIP215

VIP 215 Runoff 150 150 33

Flow to MARB 2,327 1,887 1,767
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The referenced studies as stated in the memorandum were:

i.

ii.

iii.

Draft Drainage Study - Meridian Business Center - Ultimate Drainage Conditions,
prepared by Kimley-Horn Associates, dated June 2010 (file name: App C-4c -
Drain Study MBC Ultimate Draft June 2010.pdf). Review of this document
reveals that the purpose was to facilitate development of areas north of Van Buren
Boulevard as well as to provide calculations supporting replacement of the 6' x 3'
RCB at Van Buren with a double 8' x 8' RCB. This study does not appear to have
been approved by the RCFCWCD.

Drainage Study — Meridian Unit 4 Interim Conditions, prepared by Kimley-Horn
Associates, dated July 2010 (file name: App C-4b - MERIDIAN Unit 4 Int Drain
Study KHA July 2010.pdf). This report included supporting calculations for
design of the Lot E/49 detention basin, as well as modifications to the East
detention basin, and design of the South Channel Basin. Hydrologic calculations
within this study included areas upstream of the Van Buren culvert, with
detention basin routing for the South Channel Basin through the culvert serving as
the downstream limit of the calculations. This report was reviewed by CValdo
and approved by the RCFCWCD in 2010 as part of Tract 30857-4 processing.

Final Drainage Report - 1-215 / Van Buren Boulevard Interchange PS&E,
prepared by Kimley-Horn Associates, dated June 2011 (file name: App C-4d -
Drainage Report- June2011 100% SUBMITTAL[1].pdf). This report was
prepared for Caltrans as part of the [-215 / Van Buren Interchange project and was
to the best of our knowledge was not submitted to RCFCWCD for review. This
report is particularly useful as it includes a drainage map (Exhibit A on page 22)
with the tributary watersheds and peak flow rates for the culverts draining toward
the VIP-215 project from the west. While we did not plan check the calculations
supporting the exhibit, the flow rates appear reasonable based on yield, and the
exhibit is useful for understanding the overall picture. The following items are
worth noting:

¢ Exhibit A provides a plan view of delineated drainage areas (with topographic
base mapping) located west of 1-215 and draining easterly between Oleander
Avenue to the south and Alessandro Boulevard to the north. The exhibit also
includes locations and sizes of existing culverts between the northerly end of
the East Basin and Oleander Avenue, most of which drain easterly across the
railroad and/or [-215. The exhibit includes flow rates at some locations,
including watersheds southerly of Van Buren Boulevard that drain easterly
across the railroad and 1-215 to the March ARB and the VIP-215 project. The
flow rates given appear to be the tributary flow rates to the westerly side of
the culverts, not necessarily the flow rates that can pass through the culverts
based on the culvert sizes and available ponding head.

The drainage pattern north of Van Buren per the exhibit is not consistent with
the development as constructed today. The Central Watershed is shown to
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flow easterly north of Van Buren, but in the current condition, is actually
conveyed southerly (routed in the East and South Channel Basins) through the
Van Buren Culvert.

o Discharge from the Van Buren culvert is shown as 105 cfs, which is not
consistent with prior or subsequent studies of this culvert.

e We believe that AECOM obtained their stated 800 cfs value for the VIP-215
offsite drainage from the K&A Engineering MS158 study (page 63 of that
study). Based on Exhibit A (see below or on following page), this 800 cfs
appears to have consisted of 639 cfs from the South Central Watershed and
156.6 cfs from the Van Buren culvert (MS158 routing study, location shown
with green circle below), which totals 796 cfs. The MS158 study stated that a
flow rate of less than 800 cfs would occur at location C2 (blue circle below),
but provided no backup for the flow rate. Specifically, the study did not
mention the South Central Watershed and the Q of 639 cfs. What appears to
have been overlooked in the AECOM study, is that an additional 48 cfs
crosses [-215 at the orange circle, and 842 cfs at the purple circle, each of
which would impact the VIP-215 site. Adding the tributary flow rates from
the four watersheds that drain to the VIP-215 project per the exhibit (Basin
120, Basin 230, South Central Watershed, and South Watershed) would yield
a peak flow rate of 1,634 cfs (639 cfs + Van Buren culvert discharge of 105
cfs + 48 cfs + 842 cfs). This flow rate is 1685.6 cfs if we use the MS158
value of 156.6 cfs at the Van Buren culvert. Note that this assumes no
confluencing effects east of I-215 and the associated decrease in peak flow
rate. It also includes no routing effects that may occur due to ponding west of
[-215.

iv. Drainage Design Report for Meridian Business Park, Van Buren Culvert,
prepared by K&A Engineering, dated August 2016. This report was reviewed by
CValdo and approved by the RCFCWCD in 2016 under the District project title
MS158. Findings from this report are summarized under Reports Item 2 (Offsite
Hydrologic Analysis) of this letter.

b. Appendix I-4 Technical Memorandum - Offsite Street Drainage Memo, prepared by
Albert A. Webb Associates, dated August 22, 2018. This memorandum identifies
flow rates for catch basins and storm drain systems associated with street
improvements proposed as part of the VIP-215 project, and does not cover offsite
flows from the west.

c. Appendix I-5 - Preliminary WQMP for VIP215. This document covers onsite
improvements from a water quality perspective and was not reviewed.
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4. March Air Force Base Reuse Drainage Master Plan, County of Riverside, State of
California, Main Report, prepared by RBF Consulting, dated May 2008 (file names: VA
DRAINAGE CHANNEL.PDF, and App C-4a - MAFB-RDMP RBF May 2008.pd0D).
This report presented an ovcrall drainage plan for redevelopment of the March Air Force
Base. However, many aspects of this plan have been superseded by subsequent studies,
and thus, this report is only useful as a reference to the drainage plan as originally

intended.
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5. Specific Plan March Business Center, prepared by Kimley-Horn and Associates, dated

February 2003 (file name: App C-4e¢ - MBC Spec Plan Feb 2003.pdf). Section VLE of
this document provides a brief discussion on drainage issues, and Figure VI-4
schematically depicts the onsite drainage paths and storm drain locations. Detailed
discussion and supporting calculations regarding drainage facility sizes and flow rates are
not included in this document.

SP-5 An Amendment to the North Campus of the Meridian Specific Plan, dated July
2010 (file name: App -C4f - SP-5 Amend ti No Campus MSP July 2010.pdf). This
document, which is in draft format, appears to have been prepared to address proposed
land use changes within the North Campus. As in the 2003 Specific Plan discussed
above, Section VLE of this document provides a brief discussion on drainage issues, and
Figure VI-4 schematically depicts the onsite drainage paths and storm drain locations.
Also as in the 2003 Specific Plan, detailed discussion and supporting calculations
regarding drainage facility sizes and flow rates are not included in this document.

Exhibits

1.

Master Drainage Plan - MJPA/MARB West Side - exhibit prepared by K&A
Engineering, dated January 2019 (file name: 322 - EXH-SD Alternative - 3 -
simplified.pdf). This exhibit, which may be in draft format, shows a proposed storm
drain alignment extending from the Van Buren Culvert southerly, then easterly under the
railroad and [-215, then southerly and easterly across the VIP-215 project, ultimately
connecting to Perris Valley MDP Line B. Flow rates and/or facility sizes are provided
for some of the alignment.

March Air Force Base - Drainage Master Plan Tributary to Perris Valley Storm Drain
(PVSD) - Lateral B, exhibit prepared by K&A Engineering, plot date 8/18/2017 (file
name: 476 - Drainage-profile-0317 30x42 L.pdf). This exhibit, which may be in draft
format, identifies what appears to be existing condition flood inundation areas west of I-
215 in plan view, and provides a profile of what appears to be approximately the location
of the westerly I-215 right-of-way, although there is no indication on the plan view of
where the profile is taken. The plan view identifies culverts that cross the railroad and/or
1-215. Color coded flow rates are provided adjacent to and downstream of the culverts,
but there is no legend, and thus, no way to determine what the flow rates represent (i.c.
capacity, tributary flow rate, etc.).

Drainage Facility Map - 2015, March Air Force Base - Drainage Master Plan Tributary to
Perris Valley Storm Drain (PVSD) - Lateral B, exhibit prepared by K&A Engineering,
plot date 8-18-2017. This exhibit, which may be in draft format, provides a plan view of
delineated drainage areas (without topographic base mapping) located north of Oleander
Avenue that drain across the [-215 to the MARB. The exhibit also includes locations and
sizes of existing culverts between the northerly end of the East Basin and Oleander
Avenue, most of which drain easterly across the railroad and/or 1-215. There is also a
schematic diagram showing culvert sizes and flow rates between Van Buren Boulevard

4c & 4c(1)

26



Mr. Jeffrey Smith Page 14 of 14 03/21/19
TPM 37220

and the Harley Knox / I-215 Interchange, but the lettering on the diagram isn't consistent
with the legend provided that identifies existing drainage structures on the plan, and thus,
the diagram is difficult to follow.

It is noted that many of the reports described above include references to one or more of the
other reports. There are instances where information is taken from one report and utilized in
another, but the information from the source document was either incorrect or incomplete, and
thus should not have been utilized as a basis for further analysis or design.

Sincerely,
CValdo Corporation RCFCWCD
No. 58839 . ‘
Michael Caims, P.E. Cy\ Mike Wong, P.E. /
Principal Engineering Projct M er

c Habib Motlagh, Tri Lake Consultants
Stuart McKibbin, Tri Lake Consultants

ec Bob Cullen, RCFCWCD

Edwin Quinonez, RCFCWCD
Cory Jones, CValdo Corporation
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