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Process from Point/Staticn 58.200 to Point/Station 47.000 R b L T S e S O T SR  Tr
**%* CONFLUENCE OF MAIN STREAMS #*+**x Process from Point/Station 47.000 to Point/Statien 48.000
**x% CONFLUENCE OF MAIN STREAMS #¥+*+

The following data inside Main Stream is listed:

In Main Stream number: 2 The following data inside Main Stream is listed:
Stream flow area = 1.110(Ac.) In Main Stream number: 1
Runcff from this stream = 2.512 (CFS} Stream flow area = £.450(Ac.)
Time of concentration = 13.04 min. Runoff from this stream = 13.885 (CFS)
Rainfall intensity = 4,970 (In/Hr) Time of concentration = 15.59 min.
Summary of stream data: Rainfall intensity = 4.428(In/Hr)
Program is now starting with Main Stream No. 2
Stream Flow rate T Rainfall Intensity
No. {CFS) {min) (In/Hr)
e R e R T = b LT A SO
Process from Point/Station 59.100 to Point/Station 59.200
1 11.621 1831 4.480 **%% INITIAL AREA EVALUATION *+#+
2 2.512 13.04 4.970
Qmax (1) = Decimal fraction soil group A = 0.000
1.000 1.000 * 11.621) + Decimal fraction soil group B = 0.800
0.901 + 1.000 + 25,512 o = 13.885 Decimal fraction soil group C = 0.000
Omax(2) = Decimal fraction soil group D = 0.200
1.000 * 0.851 * 11.621) + [MEDIUM DENSITY RESIDENTIAL ]
1.000 * 1.000 * 2.512) + = 12,405 (4.3 DU/A or Less )
Impervious value, Ai = 0,300
Total of Z main streams to confluence: Sub-Area C Value = 0.464
Flow rates before confluence point: Initial subarea total flow distance = 549,400(Ft.)
11.821 2.512 Highest elevation = 382.000(Ft.)
Maximum flow rates at confluence using above data: Lowest elevation = 368.000(Ft.)
13.885 12.405 Elevation difference = 14.000(Ft.) Slope = 2.548 %
Area of streams before confluence: Top of Initial Area Slope adjusted by User to 2.000 %
5.340 1.110 Bottom of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
The maximum overland flow distance is 80.00 (Ft)
Results of confluence: for the top area slope value of 2.00 %, in a development type of
Total flow rate = 13.885(CFS) 4.3 DU/A or Less
Time of concentration = 15.314 min. In Accordance With Figure 3-3
Effective stream area after confluence = £.450 (Ac.) Initial Area Time of Concentration = 8.13 minutes
TC = [1.8%(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]
TC = [1.8%(1,1-0.4640)*( 80.000".5)/( 2,000%(1/3) )= B 13
R R b o e o o S o S o S S S S S S S A S R AR The initial area total distance of 549.40 (Ft.) entered leaves a
Process from Point/Station 47.000 to Point/Station 48,000 remaining distance of 469.40 (Ft.
**** PIPEFLOW TRAVEL TIME (User specified size) *#*x* Using Figure 3-4, the travel time for this distance is 5.24 minutes
for a distance of 469.40 (Ft.) and a slope of 1.00 %
Upstream point/station elevation = 363.500(Ft.) with an elevation difference of 4.69(Ft.) from the end of the top area
Downstream point/station elevation = 363.000(FL.) Tt = [11.9*length(Mi)*3)/(elevation change(Ft.))]".385 *&0 (min/hr)
Pipe length = 88.95(Ft.) Manning's N = 0.01% = 5.244 Minutes
No. of pipes = 1 Required pipe flow = 13.885 (CFS) Tt=[(11.9%*0.0889"3)/( 4.69))".385= 5.24
Given pipe size = 24.00(In.) Total initial area Ti = 8.13 minutes from Figure 3-3 formula plus
Calculated individual pipe flow = 13.885(CFS) 5.24 minutes from the Figure 3-4 formula = 13.37 minutes
Normal flow depth in pipe = 18.56(In.) Rainfall intensity (I) = 4.889 (In/Hr) for a 100.0 year storm
Flow top width inside pipe = 20.09{In.) Effective runcff coefficient used for area (Q=KCIA) is C = 0.464
Critical Depth = 16.11(In,) Subarea runoff = 3.380(CFS)
Pipe flow velocity = 5.32(Ft/s) Teotal initial stream area = 1.490(Ac.)
Travel time through pipe = 0.28 min.

Time of concentration (TC) = 15.59% min.



B o e i B o e ok B A R R
Process from Point/Station 59.200 to Point/Station 48.000
***% PIPEFLOW TRAVEL TIME (User specified size) w*+*¥

Upstream point/station elevation = 363.500(Ft.)
Downstream point/station elevation = 363.000(Ft.)
Pipe length = 8.35(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 3.380(CFS)
Given pipe size = 24,00(In.)

Calculated individual pipe flow = 3.380(CFS)
Normal flow depth in pipe = 4.31(In.)

Flow top width inside pipe = 18,43 (In.}

Critical Depth = T FLTT. )

Pipe flow velocity = 2.81(Ft/s)

Travel time through pipe = 0.02 min.

Time of concentraticn (TC) = 13,39 min.

B e e S R L e RS T
Process from Point/Station 59.200 to Point/Station 48.000
**4%*x CONFLUENCE OF MAIN STREBRMS *#*+%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.490(Ac.)

Runoff from this stream = 3.380(CFS)
Time of concentration = 13.39 min.
Rainfall intensity = 4.886 (In/Hr)

Program is now starting with Main Stream No, 3

Bt ko o o S e L g
Process from Point/Station 60.100 to Point/Staticn 60.200
*#%x TNITIAL AREA EVALUATION *+#%

DPecimal fraction scil group A = 0.000

Decimal fraction scil group B = 0.700

Decimal fraction scil group C = 0.000

Decimal fraction soil group D = 0,300

[MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.471

Initial subarea total flow distance = 371.380(Ft.)
Highest elevation = 371.000(Ft.)

Lowest elevation = 368.000(Ft.)

Blevation difference = 3.000(Ft.) Slope = 0.808 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope wvalue of 1.00 %, in a develcopment type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.47 minutes
TC = [1.8*(1,1-C)*distance(Ft.)".5)/(% slope™(1/3)]
TC = [1.8*%(1.,1-0.4710)*( 70.000™.5)/( 1.000%(1/3)])= 9.47

The initial area total distance of 371.38 (Ft,) entered leaves a
remaining distance of 301.38 (Ft.)

Using Figure 3-4, the travel time for this distance is 3.73 minutes
For a distance of 301.38 (Ft.) and a slope of 1.00 %

with an elevation difference of 3.01(Ft,) Erom the end of the top area

Tt = [11.9*length(Mi)*3)/(elevation change(Ft.)}]”*.385 *60 (min/hr)
= 3.728 Minutes
Tb=[(11.9%0.0571%3)/( 3.01)]1*.385= 3.73

Total initial area Ti = 9.47 minutes from Figure 3-3 formula plus
3.73 minutes from the Figure 3-4 formula = 13.20 minutes
Rainfall intensity (I} = 4,930 (In/Hr) for a 100.0 year storm

Effective runcff coefficient used for area (Q=KCIA) is C = 0.471
Subarea runoff = 2.090(CFS)
Tetal initial stream area = 0.900(Ac.)

B i o e e R L = kT LT T T e
Process from Point/Staticn 60.200 to Point/Station 48.000
*%*+ PIPEFLOW TRAVEL TIME (User specified size) *¥*+

Upstream point/station elevation = 363.500(Ft.)
Downstream point/station elevation = 363.000(Ft.)
Pipe length = 25.27(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.090 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.090(CFs8)
Normal flow depth in pipe = 4.47(In.)

Flow top width inside pipe = 18.69(In.)

Critical depth could not be calculated.

Pipe flow velocity = 5.17(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentraticon (TC) = 13.28 min.

B T b I g A R Ay
Process from Point/Staticn 60.200 to Point/Station 48.000
*ki+ CONFLUENCE OF MAIN STREAMS #¥**x

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 0.900(Ac.)

Runoff from this stream = 2.090(CFS)
Time of concentration = 13.28 min.
Rainfall intensity = 4.911 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CF8) {min}) (In/Hr)
18 13.885 15.59% 4.428
2 3.380 13.39 4.886
3 2.090 13.28 4.911
Qmax (1) =
1.000 * 1.000 * 13.885) +
0.906 =* 1.000 * 3.380) +
0.902 * 1.000 * 2.090) + = 18,833



Qmax (2) =

1.000 * 0.859 * 13.885) +

1.000 + 1.000 * 3.380) +

0.995 * 1.000 * 2.090) + = L3812
QDmax(3) =

1.000 + 0.852 =* 13.885) +

1.000 * 0.892 * 3.380) +

1.000 * 1.000 * 2.080) + = 17.272

Total of 3 main streams to confluence:
Flow rates before confluence point:
13.885 3.380 2.090
Maximum flow rates at confluence using above data:
18.833 17.381 17.272
Area of streams before confluence:
6.450 1.490 0.500

Results of cecnfluence:

Total flow rate = 18.833(CFS)

Time of concentration = 15.592 min.

Effective stream area after confluence = 8.840 (Ac.

R o T e o Rk kb ST i A S R R Ry
Process from Point/Station 48.000 to Point/Station 49,000
**** PIPEFLOW TRAVEL TIME (User specified size) +*¥*+

Upstream point/station elevation = 363.000(Ft.)
Downstream point/station elevation = 362.500(Ft.)
Pipe length = 113.18(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 18.833 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 18.8233 (CFS)
Normal flow depth in pipe = 17.7%(In.)

Flow top width inside pipe = 36.00(In.)

Critical Depth = 16.68(In.)

Pipe flow wvelocity = 5.41(Ft/s)

Travel time through pipe = 0.35 min.

Time of concentration (TC) = 15.94 min.

il b it E ko ol e bk i ki o T o o T b o T R Y
Process from Point/Station 48.000 to Point/Station 49.000
*x*% CONFLUENCE OF MAIN STREAMS #**%

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 8.840 (Ac.)

Runoff from this stream = 18.833(CFS)
Time of concentration = 15.94 min.
Rainfall intensity = 4.365(In/Hr)

Program is now starting with Main Stream No. 2

e e T e o S A Y N S R R PR
Process from Point/Station 52.100 to Point/Station 52.200
*#%% INITIAL AREA EVALUATION ***+

Decimal fraction scil group A = 0.000
Decimal fraction scil group B = 0.000
Decimal fraction scil group C = 0,000
Decimal fraction socil group D = 1,000

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious wvalue, Ai = 0.300

Sub-Area C Value = 0.520

Initial subarea total flow distance = 620.180(Ft.)
Highest elevation = 372.000(Ft.)

Lowest elevation = 368.000(Ft.)

Elevation difference = 4.000(Ft.) Slope = 0.645 %

Top of Initial Area Slope adjusted by User to 1,000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a develcpment type of
4,3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 8.73 minutes
TC = [1.8*(1.1-C)*distance(Ft.)",5)/(% slope”(1/3)]
TC = [1.8%¥(1.1-0.5200)*( 70.000".5)/{( 1.000%(1/3))= 8.73

The initial area total distance of 620.18 (Ft.) entered leaves a
remaining distance of 550.18 (Ft.)

Using Figure 3-4, the travel time for this distance is 5.93 minutes
for a distance of 550.18 (Ft.) and a slope of 1.00 %

with an elevation difference of 5.50(Ft.) from the end of the top area

Tt = [11.9*length(Mi)"3)/(elevation change(Ft.))]”.385 *§0(min/hr)
= 5.926 Minutes
Tt=[(11.9%0.1042"3)/( 65,50)1".385= 5.93

Total initial area Ti = 8.73 minutes from Figure 3-3 formula plus
5.93 minutes from the Figure 3-4 formula = 14.66 minutes
Rainfall intensity (I) = 4.607(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.520
Subarea runoff = 2.995(CF8)
Total initial stream area = 1.250(Ac.)

++++++++++++++++;+++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 52,200 to Point/Station 49,000
*+*+* PIPEFLOW TRAVEL TIME (User specified size) *#**x*

Upstream point/station elevation = 363.000(Ft.)
Downstream point/station elevation = 362.500(Ft.)
Pipe length = 275 3WRE . Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.995(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.895(CFS)
Normal flow depth in pipe = 5.45(In.)

Flow top width inside pipe = 20.11 (In.)

Critical Depth = 7.24(In.)

Pipe flow velocity = 5.59(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentraticn (TC) = 14.74 min.
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Process from Point/Station 52.200 te Point/Station 49.000
**** CONFLUENCE OF MAIN STREAMS #****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.250(Ac.)

Runcff from this stream = 2.995(CFS)
Time of concentration = 14.74 min.
Rainfall intensity = 4,591 (In/Hr)

Program is now starting with Main Stream No. 3

e e o b e D L o o 2 1 T S S S S SRR A S B R S e
Process from Point/Station 42.000 to Point/Station 49.000
**%% USER DEFINED FLOW INFORMATION AT A PCINT **#+

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.660

Decimal fraction soil group C = 0.020

Decimal fraction soil group D = 0,320

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less }

Impervious value, Ai = 0,300

Sub-Area C Value = 0.473

Rainfall intensity (I) = &6.175(In/Hr) for a 100.0 year storm
User specified wvalues are as follows:

TC. = 9.31 min, Rain intensity = 6.18 (In/Hr)

Total area = 13.050(Ac.) Total runoff = 21,578 (CFS)

B R e o o o S S Rt ST Ao Sy ap S PR Ay P S N T G SR R R TR
Process from Point/Station 42,000 to Point/Station 49.000
**+* CONFLUENCE OF MAIN STREAMS *+*%%

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 13.050(Ac.)

Runoff from this stream = 21.578 (CFS)
Time of concentration = 9.31 min.
Rainfall intensity = 6.175(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) {In/Hr)
1 18.833 15,94 4,365
2 2l 14.74 4.591
2 21.578 .31 6.175
Qmax (1) =
1.000 * 1.000 * 18.833) +
0.951 * 1.000 * 2.995) +
099 * 1.000 * 21.578) + = 36.934
Qmax{(2) =

1.000 + 0,925 * 18.833) «+

1.000 * 1.000 * 2.995) +

0.743 = 1.000 * 21.578) + = 36.454
Qmax(3) =

1.000 « 0.584 * 18.833) +

1.000 + 0.632 * 2.995)

1.000 * 1.000 * 214578 + = 34.468

Total of 3 main streams to confluence:
Flow rates before confluence point:
18.833 2.995 21.578
Maximum flow rates at confluence using above data:
36.934 36.454 34.4¢68
Area of streams before confluence:
8.840 1,280 13.050

Results of confluence:

Total flow rate = 36.934 (CFS)

Time of concentration = 15.941 min.

Effective stream area after confluence = 23.140(Ac.)

R kb b o e o o o = T T RSP S ey
Process from Point/Station 49.000 to Point/Station 50.000
**%% PIPEFLOW TRAVEL TIME (User specified size) **++

Upstream point/station elevation = 362.500(Ft.)
Downstream point/station elevation = 361.500(Ft.)
Pipe length = 86.45(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 36.934 (CFS)
Given pipe size = 36.00(In.}

Calculated individual pipe flow = 36.924 (CFS)
Normal flow depth in pipe = 19.97{In.)

Flow top width inside pipe = 35.78(In.)

Critical Depth = 23.71(In.)

Pipe flow velocity = 9.17(Ft/s)

Travel time through pipe = 0.16 min.

Time of concentration (TC) = 16.10 min.

B T A b e e e
Process from Point/Station 49.000 to Point/Station 50,000
**%% CONFLUENCE OF MAIN STREAMS *+*+

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 23.140(Ac.)

Runoff from this stream = 36,934 (CFS)
Time of concentration = 16.10 min.
Rainfall intensity = 4.338 (In/Hr)

Program is now starting with Main Stream No. 2
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Process from Point/Station 61.100 to Point/Station 61.200
**%x% INITIAL AREA EVALUATION **#*+

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.520

Initial subarea total flow distance = 323.1%0(Ft.)
Highest elevation = 371.000(Ft.)

Lowest elevation = 367.000(Ft.)

Elevation difference = 4.000(Ft.) Slope = 1.238 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Tnitial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 8.73 minutes
TC = [1.8%(1.1-C)*distance(Ft.)*.5)/(% slope™(1/3)]
TC = [1.8%(1.1-0.5200)*{ 70.000".5)/¢ 1.000%(1/3)]1= 8.73

The initial area total distance of 323.19 (Ft,) entered leaves a
remaining distance of 253.19 (Ft.)
Using Figure 3-4, the travel time for this distance is 3.26 minutes
for a distance of 253.19 (Ft.) and a slope of 1.00 %

with an elevation difference of 2.53(Ft.) from the end of the top area
Tt = [11.9*length(Mi)™3)/(elevation change{Ft.))]".385 *60 (min/hr)

= 3.260 Minutes

Tt=[(11.9%0.0480%3}/( 2.53)]1%.385= 3,26

Total initial area Ti = 8.73 minutes from Figure 3-3 formula plus
3.26 minutes from the Figure 3-4 formula = 11.99% minutes
Rainfall intensity (I) = 5.244 (In/Hr) for a  100.0 year storm

Effective runoff coefficient used for area (Q=KCIA} is C = 0.520
Subarea runoff = 2.073(CFS)
Total initial stream area = 0.7601{Ac.)

R T T T L T LT T anparaearesy
Process from Point/Station 61.200 to Point/Station 50.000
*%**% PIPEFLOW TRAVEL TIME (User specified size) **+«

Upstream point/station elevation = 362.000(Ft.)
Downstream point/station elevation =  361.500(Ft.)
Pipe length = 11.16 (Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.073 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.073(CFS)
Normal flow depth in pipe = 3.65(In.)

Flow top width inside pipe = 17.23(In.)

Critical Depth = 5.98(In.)

Pipe flow velocity = 6.88(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 12.02 min.

e e o o O T S S N SRR SR S i R Y
Process from Point/Station 61.200 to Point/Station 50.000
*x+* CONFLUENCE OF MAIN STREAMS *+***

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.760(Ac.)

Runcff from this stream = 2.073 (CFS)
Time of concentration = 12.02 min.
Rainfall intensity = 5.237{(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 36.934 16.10 4.338
2 2,073 1z2.02 5.23%7
Qmax(l) =

1.000 * 1.000 36.934) +

0.828 * 1.000 * 2.073) + = 38.851
Qmax(2) =

1.000 * 0.747 * 36.934) +

1.000 * 1.000 2.073) + = 29,655

Total of 2 main streams to confluence:
Flow rates before confluence point:
36.934 2.073
Maximum flow rates at confluence using above data:
38.651 29.655
Area of streams before confluence:
23.140 0.760

Results of confluence:

Total flow rate = 38.651(CFS)

Time of concentratien = 16.098 min.

Effective stream area after confluence = 23.900(Ac.}
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Process from Point/Station 50.000 to Point/Station 52.000
**++ PIPEFLOW TRAVEL TIME (User specified size) ***»

Upstream point/station elevation =  361.500(Ft.)
Downstream point/station elevation = 359.500(Ft.)
Pipe length = 118,86 (Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 38.651 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 38.651(CFS)
Normal flow depth in pipe = 18.33(In.)

Flow top width inside pipe = 35.99({In.)

Critical Depth = 24.27(In.)

Pipe flow velocity = 10.69(Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 16.28 min.
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Process from Point/Station 50.000 to Point/Station 52.000
**%% CONFLUENCE OF MAIN STREAMS ***+

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 23.900(Ac.)

Runoff from this stream = 38.651(CFS)
Time of concentration = 16.28 min.
Rainfall intensity = 4.306 (In/Hr)

Program is now starting with Main Stream No. 2

e R kb i b b b o o o e e L T LTy e
Process from Point/Station 62.100 to Point/Station 62.200
*+x%+ TNITIAL AREA EVALUATION ***x

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.600

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.400

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.478

Initial subarea total flow distance = 454,750(Ft.)
Highest elevation = 372.000(Ft.

Lowest elevation = 366.000(Ft.)

Elevation difference = 6.000(Ft.) Slope = 1.319 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.37 minutes
TC = [1.8%(1.1-C)+*distance (Ft.)*.5)/(% slope”™(1/3}]
TC = [1.8%¥(1.1-0.4780)%( 70.000".5)/( 1.000%(1/3)]= 9.37

The initial area total distance of 454.75 (Ft.) entered leaves a
remaining distance of 384.75 (Ft.)

Using Figure 3-4, the travel time for this distance is 4,50 minutes
for a distance of 384.75 (Ft.) and a slope of 1.00 %

with an elevation difference of 3.85(Ft.}) Erom the end of the top area

Tt = [11.9*length(Mi) "3}/ (elevation change(Ft.))]*.385 *60 (min/hr)
= 4.500 Minutes
Te=((11.9%0.0729"3)/( 3.85)]1".385= 4.50

Total initial area Ti = 9.37 minutes from Figure 3-3 formula plus
4.50 minutes from the Figure 3-4 formula = 13.87 minutes
Rainfall intensity (I) = 4.776 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area [(Q=KCIA) is C = 0.478
Subarea runcff = 2.260(CFS)
Total initial stream area = 0.990 (Ac.)

AR R el o o R R e kL L LT T T G ey
Process from Point/Station 62.200 to Point/Station 51.000
**++ PIPEFLOW TRAVEL TIME (User specified size) #**#*+*

Upstream point/station elevation = 361.000(Ft.)
Downstream point/statien elevation = 360.500(Ft.)
Pipe length = 9.90(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.260(CFS)
Given pipe size = 24.00(In,)

Calculated individual pipe flow = 2.260(CFS)
Normal flow depth in pipe = 3.69(In.)

Flow top width inside pipe = 17.32(1In.)

Critical Depth = 6.26(In.)

Pipe flow wvelocity = 7.36(Ft/s)

Travel time through pipe = 0.02 min.

Time of concentration (TC) = 13.89 min.

B R e e a t A S T S S T S A e Y NN S R e Ejrue e
Process from Point/Station 62.200 to Point/Station 51.000
**%% CONFLUENCE OF MINOR STREAMS **##

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 0.990(Ac.)

Runoff from this stream = 2.260(CFS)
Time of concentration = 13.89 min.
Rainfall intensity = 4.771{In/Hr)

R e o i T A S S S S S S S S R
Process from Point/Station 63.100 to Point/Station £3.200
*#%%% INITIAL AREA EVALUATION **+*+

.000
.600

Decimal fraction soil group A

Decimal fraction soil group B =

Decimal fraction soil group C .000

Decimal fraction soil group D . 400

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.478

Initial subarea total flow distance = 455.230(Ft.)

Highest elevation = 370.000(Ft.)

Lowest elevation = 366.000(Ft.)

Elevation difference = 4.000(Ft.) Slope = 0.879 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Sleope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a developument type of
4.3 DU/A or Less

In Accordance With Figure 3-3

cococo

Initial Area Time of Concentration = %.37 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope™(1/3)]
TC = [1.8%(1.1-0.4780)*( 70.000".5)/( 1.000%(1/3)1= 9.,3%

The initial area total distance of 455,23 (Ft.) entered leaves a
remaining distance of 385.23 (Ft.)



Using Figure 3-4, the travel time for this distance is 4,50 minutes
for a distance of 385.23 (Ft.) and a slope of 1.00 %
with an elevation difference of 3.85(Ft.) from the end of the top area
Tt = [11.9*length(Mi)"*3)/(elevation change (Ft.))]*.385 *60{(min/hr)

= 4.504 Minutes
Tt=[(11.9+*0.0730%3)/( 3.85)]".385= 4.50

Total initial area Ti = 9.37 minutes from Figure 3-3 formula plus
4.50 minutes from the Figure 3-4 formula = 13.87 minutes
Rainfall intensity (I) = 4.775(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.478
Subarea runcff = 2.237(CFS)
Total initial stream area = 0.980(Ac.)

R o D k- & T - b S e iy
Process from Point/Station 63.200 to Point/Station 51.000
***% DIPEFLOW TRAVEL TIME (User specified size) #**+

Upstream point/station elevation = 361.000(Ft,)
Downstream point/station elevation = 360.500(Ft.)
Pipe length = 25.71(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.237(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.237(CFS)
Normal flow depth in pipe = 4.64(In.)

Flow top width inside pipe = 18.96(In.)

Critical Depth = 6.22(In.)

Pipe flow velocity = 5.25(Ft/s)

Travel time through pipe = 0.08 min,

Time of concentration (TC) = 13.95 min.

R e b e o b o L e o S SOt Ol T 3 o o o o S SRS S RS S
Process from Point/Station 6£3.200 to Point/Station 51.000
*#++% CONFLUENCE OF MINOR STREAMS **#*x%

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 0.980 (Ac.)

Runoff from this stream = 2.237(CFS)
Time of concentration = 13.95 min.
Rainfall intensity = 4.757(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFS) (min} (In/Hr)
1 2.260 13.89 N
2 2.237 13.95 4.757
Omax{l} =
1.000 * 1.000 * 2.260) +
1.000 * 0.995 * 2.237) + = 4.487
Qmax(2) =
0.297 * 1.000 * 2.260) +
1.000 * 1.000 * 2.237) + = 4.430

Total of 2 streams to confluence:
Flow rates before confluence point:

2.260 2.237

Maximum flow rates at confluence using above data:
4.487 4.490

Area of streams before confluence:
0.990 0.980

Results of confluence:

Total flow rate = 4.490 (CFS)

Time of concentration = 13.953 min.

Effective stream area after confluence = 1.970{Ac.}

e S T TR T o o e e o o S S o S S S S RS ey
Process from Point/Station 51.000 to Point/Station 52.000
**++ PIPEFLOW TRAVEL TIME (User specified size) #*+*xx

Upstream point/station elevation = 360.500(Ft.)
Downstream point/station elevation = 359.500(Ft.)
Pipe length = 111.10(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 4.430 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 4.490 (CFS)
Normal flow depth in pipe = 8.03(In.)

Flow top width inside pipe = 22.65(In.)

Critical Depth = 8.92(In.)

Pipe flow velocity = 4.87(Ft/s)

Travel time through pipe = 0.38 min.

Time of concentration (TC) = 14.33 min.

R T & T T U e AR G A S S G NS
Process from Point/Station 51.000 to Point/Station 52.000
*#**% CONFLUENCE OF MAIN STREAMS ***+*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.970(Ac.)

Runoff from this stream = 4.490(CFS)
Time of concentration = 14.33 min.
Rainfall intensity = 4.675(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {In/Hr)
1; 38.651 16.28 4.306
2 4.490 14.33 4.6758
Qmax(l) =

1.000 = 1.000 * 38.651) +

0.921 = 1.000 + 4.490) + = 42.787
Qmax(2) =

1.000 * 0.880 * 38.651) +

1.000 * 1.000 * 4.43%0) + = 38.511



Total of 2 main streams to confluence:
Flow rates before confluence point:
38.651 4.4%0
Maximum flow rates at confluence using above data:
42,787 38.5811
Area of streams before confluence:
23.%00 1.:970

Results of confluence:

Total flow rate = 42.787(CFS)

Time of concentration = 16.284 min.

Effective stream area after confluence = 25.870(Ac.)

R o o b R T L T ey
Process from Point/Station 52.000 to Point/Station 53.000
**%% PIPEFLOW TRAVEL TIME (User specified size) *x*+

Upstream point/staticn elevation = 359.500(Ft.)

Downstream point/station elevation = 358.500(Ft.)

Pipe length = 217.50(Ft.) Manning's N = 0.015

No. of pipes = 1 Required pipe flow = 42.787 (CFS)

Given pipe size = 36.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.

The approximate hydraulic grade line above the pipe invert is
0.476 (Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 1.191(FL,)

Minor friction loss = 0.284(Ft.) K-factor = 0.50
Pipe flow velocity = 6.05(Ft/s)
Travel time through pipe = 0.60 min.
Time of concentration (TC) = 16.88 min.

R e i o o T o o o e o O O T T T I S I TR S U Sy
Process from Point/Station 52.000 to Point/Station 53.000
*** % CONFLUENCE OF MAIN STREAMS ***%

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 25.870(Ac.)

Runoff from this stream = 42,787 (CFS)
Time of concentration = 16.88 min.
Rainfall intensity = 4.207(In/Hr)

Program is now starting with Main Stream No. 2

R o o o T T T o S T o S A S R AU S A P SR
Process from Point/Statien 64.100 to Point/Station 64.200
*#*** TNITIAL AREA EVALUATION #*#%*+*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious value, Ai = 0.300
Sub-Area C Value = 0.520

Initial subarea total flow distance = 393.000(Ft,
Highest elevation = 369.000(Ft.

Lowest elevation = 363,000(Ft.)

Elevation difference = 6.000(Ft.) Slope = 1.527 %

Top of Initial Area Slope adjusted by User to 2.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATICON CALCULATIONS:

The maximum overland flow distance is 80.00 (Ft)

for the top area slope value of 2.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 7.41 minutes
TC = [1.8*%(1.1-C)*distance(Ft,)".5)/(% slope™(1/3)]
TC = [1.8%(1.1-0.5200)%( B80.000%.,58)/( 2.,000%(1/3)]= 7.41

The initial area total distance of 393,00 (Ft.) entered leaves a
remaining distance of 313.00 (Ft.)

Using Figure 3-4, the travel time for this distance is 3.84 minutes
for a distance of 313.00 (Ft.) and a slope of 1.00 %

with an elevation difference of 3.13(Ft.) from the end of the top area

Tt = [11.9*length(Mi)*3)/(elevation change(Ft.))]”*.385 *&0 (min/hr)
[ 3.839 Minutes
Tt=[(11.9%0,0593%3}/( 3.13)]1".385= 3.84

Total initial area Ti = 7.41 minutes from Figure 3-3 formula plus
3.84 minutes from the Figure 3-4 formula = 11.25 minutes
Rainfall intemsity (I} = 5.466 {In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.520
Subarea runoff = 2.075(CFS)
Total initial stream area = 0.730{Ac.)

B T L T i ne g
Process from Point/Station 64,200 to Point/Station 53.000
**+* PIPEFLOW TRAVEL TIME (User specified size) #+#+

Upstream point/station elevation = 359.000 (Ft.)
Downstream point/station elevation = 358.500(Ft.
Pipe length = 9. 281Fk ..} Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.075 (CFS)
Given pipe size = 24.00(In,)

Calculated individual pipe flow = 2.075(CFS)
Normal flow depth in pipe = 3.49(In.)

Flow top width inside pipe = 16.93(In.}

Critical Depth = 6.00(In.)

Pipe flow velocity = 7.35(Ft/s)

Travel time through pipe = 0.02 min.

Time of concentration (TC) = 11.27 min.



R i e T T T L e nrarorarae
Process from Point/Station 64.200 to Point/Station 53.000
*xk+ CONFLUENCE OF MAIN STREAMS *#++

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.730 (Ac.)

Runoff from this stream = 2.075(CFS)
Time of concentration = 11.27 min.
Rainfall intensity = 5.459 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 42,787 16.88 4,207
2 2.075% 11.27 5.459
COmax (1) =

1.000 * T:+000 * 42.787) +

0.771 * 1.000 * 2.075) + = 44,385
Omax (2) =

1.000 * 0.668 * 42.787) +

1.000 + 1.000 * 2.075) + = 30.640

Total of 2 main streams to confluence:
Flow rates before confluence point:
42 .787 2.075
Maximum flow rates at confluence using above data:
44 .385 30.640
Area of streams before confluence:
25.870 L0 ks fr i

Results of confluence:

Total flow rate = 44 .385 (CFS)

Time of concentration = 16.882 min.

Effective stream area after confluence = 26.600(Ac.)

R b h ok b b Rl ot o ot T T o S A S A A A R TP
Process from Point/Station 53.000 to Point/Station 57.000
**#* PIPEFLOW TRAVEL TIME (User specified size) ##*+

Upstream point/station elevation = 358.500 (Ft.
Downstream point/station elevation = 358.000(Ft.)
Pipe length = T 8T (FE4) Manning's N = 0.015%
No. of pipes = 1 Required pipe flow = 44,385 (CFS)
Given pipe size = 36,00 (In.)

Calculated individual pipe flow = 44,385 (CFS)
Normal flow depth in pipe = 28.22(In.)

Flow top width inside pipe = 29.64 (In.)

Critical Depth = 26.04(In.)

Pipe flow velccity = 7.46 (Ft/s)

Travel time through pipe = 0.17 min.

Time of concentration (TC) = 17.06 min.

End of computations, total study area = 26.600 (Ac.)



San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2003 Version 7.3

Rational method hydrology program based on
San Diego County Flood Control Division 2003 hydrolcogy manual
Rational Hydrclogy Study Date: 11/12/12
Fk kA xkhhw Hydrology Study Control Informabion **+*s+xxsx
WARNER RANCH
100-YEAR STORM EVENT DEVELOPMENT CONDITIONS
BIO-RETENTION POND 5

Shapouri & Associates, Rancho Santa Fe, CA - S/N 968

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3,500
24 hour precipitaticniinches) = £.000
PE/P24 = 58.3%

San Diego hydrology manual 'C' values used

R e e o e S s eI
Process from Point/Station 65,100 to Point/Station 65.200
*#*%* TNITIAL AREA EVALUATION *+*+%

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

[MEDIUM DENSITY RESIDENTIAL 1
{4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.450

Initial subarea total flow distance = 667.650(Ft.)
Highest elevation = 376.000(Ft.)

Lowest elevation = 368.000(Ft.

Elevation difference = 8.000(Ft.) Slope = 1.198 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.79 minutes
TC = [1.8*{1.1-C)*distance(Ft.)",5)/(% slope”(1/3)]
TC = [1.8%*(1.1-0.4500)*( 70.000".5)/( 1.000%(1/3)]= 9.79

The initial area total distance of 667.65 (Ft.) entered leaves a
remaining distance of 597.65 (Ft.)

Using Figure 3-4, the travel time for this distance is §.32 minutes
for a distance of 597.65 (Ft.) and a slope of 1.00 %

with an elevation difference of 5.98(Ft.) from the end of the top area

Tt = [11.9*length(Mi)"3)/{elevation change (Ft.)}]".385 #60 (min/hr)
= 6£.316 Minutes
Tt=[(11.9%0.1132"3)/( 5.98)]".385= 6.32

Total initial area Ti = 9.79 minutes from Figure 3-3 formula plus
6.32 minutes from the Figure 3-4 formula = 16.11 minutes
Rainfall intensity (I} = 4.337(In/Hr) for a 100.0 year sterm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 4.371(CFS)
Total initial stream area = 2.240(Ac.)

e R B T T T T T I [ G ue T ar iy
Process from Point/Station £5.200 to Point/Statien 54,000
**%* PIPEFLOW TRAVEL TIME (User specified size) #*#¥x

Upstream point/station elevation = 363.000(Ft.)
Downstream point/station elevation = 362.500(Ft.)
Pipe length = 36.84 (Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 4.371 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 4.371 (CFS)
Normal flow depth in pipe = Tl (Tne)

Flow top width inside pipe = 21.82(In.)

Critical Depth = 8.81(In.)

Pipe flow velocity = 5.61(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 16.21 min,

R e T B O o Lo o & T o TR o S O A RO R R O BT RISy
Process from Point/Statien £5.200 to Point/Station 54.000
**++ CONFLUENCE OF MAIN STREAMS ##%+

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 2.240 (Ac.)

Runoff from this stream = 4.371(CFS)
Time of concentration = 16.21 min.
Rainfall intensity = 4.318(In/Hr)

Program is now starting with Main Stream No. 2

B e T o o o oF ST I S A S S S A AR R S
Process from Point/Station 66.100 to Point/Station £6.200
**%% TNITIAL AREA EVALUATION *#*#%+#

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.900

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.100

[MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less }

Impervious value, Ai = 0.300

Sub-Area C Value = 0,457

Initial subarea total flow distance = 667.510(Ft.)
Highest elevation = 380.000(Ft.
Lowest elevation = 368.000(Ft.)

Elevation difference = 12.000(Ft.) Slope = 1.798 %



Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.68 minutes
TC = [1.8*%(1.1-C)*distance(Ft,)".5)/(% slope”(1/3)]
TC = [1.8%(1.1-0.4570}*( 70.000™.5)/¢( 1.000%(1/3)1=  9.68

The initial area total distance of 667.51 (Ft.) entered leaves a
remaining distance of 597.51 (Ft.)
Using Figure 3-4, the travel time for this distance is 6.32 minutes
for a distance of 597.51 (Ft.) and a slope of 1.00 %
with an elevation difference of 5.98(Ft.) from the end of the top area
Tt = [11.9*length(Mi)*3)/(elevation change (Ft.})]",385 *60 (min/hr)

= 6.315 Minutes
Tt=[(11.9%0,1132"%3)/( 5.98)]".385= 6.32

Total initial area Ti = 9.68 minutes Erom Figure 3-3 formula plus
6.32 minutes from the Figure 3-4 formula = 16,00 minutes
Rainfall intensity (I} = 4.355(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area [Q=KCIA) is C = 0,457
Subarea runoff = 2.667 (CFS)
Total initial stream area = 1.340(Ac.)

B e e b T )
Process from Point/Station 66.200 to Point/Station 54.000
*#**% DPIPEFLOW TRAVEL TIME (User specified size) *x#*+

Upstream point/station elevation = 363.000(Ft.)
Downstream point/station elevation = 362.500(Ft.}
Pipe length = 11.40(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.667(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.667(CFS)
Normal flow depth in pipe = 4.15({In.)

Flow top width inside pipe = 18.14{In.)

Critical Depth = 6.82(In.)

Pipe flow velocity = 7.36(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 16.02 min.

e S S S A A S S S R A A R R R
Process from Point/Station 66.200 to Point/Station 54.000
**+* CONFLUENCE OF MAIN STRERMS **%+

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.340 (Ac.)

Runoff from this stream = 2.667 (CFS)
Time of concentration = 16.02 min.
Rainfall intensity = 4,351 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {In/Hr)
1 3] 16.21 4.318
2 2.667 16.02 4.351
Qmax (1) =

1.000 * 1.000 * 4.371) +

0.992 * 1.000 = 2.667) + = 7.018
Omax(2) =

1.000 * 0.988 +* 4.371) +

1.000 * 1.000 * 2.667) + = 6.987

Total of 2 main streams to confluence:
Flow rates before confluence point:
4.371 2.667
Maximum flow rates at confluence using above data:
7.018 6.987
Area of streams before confluence:
2.240 1.340

Results of confluence:

Total flow rate = 7.018 (CFS)
Time of concentration = 16.215 min.
Effective stream area after confluence = 3.5801{Ac.)

B e e b R A I A R A
Process from Point/Statien 54.000 to Point/Station 55.000
***% PIPEFLOW TRAVEL TIME (User specified size) #*#w+#

Upstream point/station elevation = 362.500(Ft.
Downsktream point/station elevation = 362.000(Ft.)
Pipe length = 189.00(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 7.018 (CFS)
Given pipe size = 24,00 (In.)

Calculated individual pipe flow = 7.018(CFS)
Normal flow depth in pipe = 14,74 (In.)

Flow top width inside pipe = 23.36(In.)

Critical Depth = 11274 T)

Pipe flow velocity = 3.47(Ft/s)

Travel time through pipe = 0.91 min.

Time of concentration (TC) = 17.12 min.

R e e b  aat o d T S T e e e e e b b T T T N Ry
Process from Point/Station 54,000 to Point/Station 55.000
*x+* CONFLUENCE OF MAIN STREAMS ***w

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 3.580(Ac.)

Runoff from this stream = 7.018 (CFS)
Time of concentration = 17.12 min.
Rainfall intensity = 4,169 (In/Hr)

Program is now starting with Main Stream No. 2



R i R R R E bk E b b R S ]
Process from Peoint/Station 67.100 to Point/Station 67.200
*%%+ INITIAL AREA EVALUATION *#*%*

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fracticn soil group D = 0.000

[MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less )

Impervicus value, Al = 0.300

Sub-Area C Value = 0.450

Initial subarea total flow distance = 269,000(FL.)
Highest elevation = 370.000(Ft.)

Lowest elevaticn = 367.000(Ft.)

Elevation difference = 3.000(Ft.) Slope = 1.11% %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL ARBEA TIME OF COMNCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

Fer the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.79 minutes
TC = [1.8*(1.1-C)*distance(Ft,)".5)/(% slope™(1/3)]
TC = [1.8*(1.1-0.4500)*( 70.000%.5)/( 1.000"%(1/3)]= 9.79

The initial area total distance of 269.00 (Ft.) entered leaves a
remaining distance of 199.00 (Ft.)
Using Figure 3-4, the travel time for this distance is 2.71 minutes
for a distance of 199.00 (Ft.) and a slope of 1.00 %
with an elevation difference of 1.99(Ft.) from the end of the top area
Tt = [11.9*length(Mi)*3)}/(elevaticon change(Ft.)))”.385 *60 (min/hr)

= 2.708 Minutes
Tt=[(11.9%0.0377*3)/( 1.99)1".385= 2.71

Total initial area Ti = 9.79% minutes from Figure 3-3 formula plus
2.71 minutes from the Figure 3-4 formula = 12.50 minutes
Rainfall intensity (I) = 5.107 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 0.667(CFS)
Total initial stream area = 0.290(Ac.)

B e e e a a o I T S S S S S S B S S U S S S A AR S S R R AR
Process from Point/Station 67,100 to Point/Station 67.200
*¥*** CONFLUENCE OF MINOR STREAMS #**¥*x

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 0.290(Ac.)
Runoff from this stream = 0.667(CFS3)
Time of concentration = 12.50 min.

Rainfall intensity = 5.107(In/Hr)

B e e e b o o o L A T S O S A R S R N S SIS TRy
Process from Point/Station 70.100 to Point/Station 67.200
**** TNITIAL AREA EVALUATION ***+

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0,410

Initial subarea total flow distance = 337.660(Ft.)
Highest elevation = 370.000(Ft.)

Lowest elevation = 367.000(Ft.

Elevation difference = 3.000(Ft.) Slope = 0.888 %

Top of Initial Area Slope adjusted by User to 1.000 %
Bottom of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
The maximum overland flow distance is 70.00 (Ft)
for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less
In Accordance With Figure 3-2
Initial Area Time of Concentration = 10.39 minutes
TC = [1.8%(1.1-C)+*distance(Ft.)".5)/(% slope” (1/3)]
TC = [1.8*%(1.1-0.4200)*( 70.000™.5)/( 1.000"(1/3}1= 10.39
The initial area total distance of 337.66 (Ft.) entered leaves a
remaining distance of 267.66 (Ft.)
Using Figure 3-4, the travel time for this distance is 3.40 minutes
for a distance of 267.66 (Ft.) and a slope of 1.00 %
with an elevation difference of 2.68(Ft,) from the end of the top area
Tt = [11.9*length(Mi)"3)/(elevation change (Ft.))]*.385 *60 (min/hr)
= 3.403 Minutes
Tt=[(11.9*%0.0507"3)/( 2.68)]1%.385= 3.40

Total initial area Ti = 10.39 minutes from Figure 3-3 formula plus
3.40 minutes from the Figure 3-4 formula = 13.79 minutes
Rainfall intensity (I) = 4.792(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.410
Subarea runcff = 1.297 (CFS)
Total initial stream area = 0.660 (Ac.)



B T T o e S S S5 S AU A Rt S ST S SRR R G
Process from Point/Station 70,100 to Point/Staticn 67.200
#*%* CONFLUENCE OF MINOR STREAMS *#wx

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 0.660(AC.)

Runcff from this stream = 1.297(CFS)
Time of concentration = 13:.:79 min
Rainfall intensity = 4.792(In/Hr)

Summary of stream data:

Stream Flow rate G Rainfall Intensity
No. {CFS3) tmin) (In/Hr)
1 0.667 12.50 5107
2 L 29T 1379 4.792
Qmax (1) =

1.000 * 1.000 * 0.667) +

1.000 ~ 0.906 * 1,297) + = 1.841
Omax (2) =

0.938 ~ 1.000 * 0.667) +

1.000 * 1.000 * 1.297) + = Iz:920

Total of 2 streams to confluence:
Flow rates before confluence point:

0.667 PRt
Maximum flow rates at confluence using above data:
1.841 1922
Area of streams before confluence:
0.290 0.660
Results of confluence:
Total flow rate = 1.922(CFS)
Time of concentration = 13.794 min.
Effective stream area after confluence = 0.950 (Ac.)

B e e D D o B e e e e e T
Process from Point/Station 67.200 to Point/Station 55.000
¥%%+ DPIPEFLOW TRAVEL TIME (User specified size) *#++%

Upstream point/station elevation = 362.500(Ft.)
Downstream point/station elevation = 362.000(Ft.)
Pipe length = 8.52 (Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 1.922 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 1.922 (CFS)
Normal flow depth in pipe = 3.30(In.}

Flow top width inside pipe = 16.52(In.)

Critical Depth = 5.76(In.)

Pipe flow velocity = 7.40(Ft/s)

Travel time through pipe = 0.02 min.

Time of concentration (TC) = 13.81 min.

R L S L S R O ok S T SR U A A R G R R R UL O S SR
Process from Point/Station 67.200 to Peint/Station 55.000
**%+* CONFLUENCE OF MAIN STREAMS #*+w

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.950 (Ac.)

Runoff from this stream = 1,922 (CFS)
Time of concentration = 13.81 min.
Rainfall intensity = 4.788 (In/Hr)

Program is now starting with Main Stream No, 3

D A R T & L L L T T i auupua e u R
Process from Point/Staticn 68.100 to Point/Station 68.200
**++ TNITIAL AREA EVALUATION ****

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

[MEDIUM DENSITY RESIDENTIAL 1
{4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.450

Initial subarea total flow distance = 539.260(Ft.)
Highest elevation = 372.000(Ft.)

Lowest elevation = 367.000(Ft.)

Elevation difference = 5.000(Ft.) Slope = 0.927 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.79 minutes

TC = [1.8%({1.1-C)*distance (Ft.)".5)/(% slcpe” (1/3)]

TC = [1.8%{1.1-0.4500)*( 70.000".5)/( 1.000%(1/3)]= 979

The initial area total distance of 539.26 (Ft.) entered leaves a
remaining distance of 469.26 (Ft.)

Using Figure 3-4, the travel time for this distance is 5.24 minutes
for a distance of 469.26 (Ft.) and a slope of 1.00 %

with an elevation difference of 4.69(Ft.) from the end of the top area

Tt = [11.9%length(Mi)*3)/(elevation change (Ft.))]*.385 *60 (min/hr)
= 5.243 Minutes
Tt=1(11.9%0.088%8%3)/( 4.69)1".385= 5.24

Total initial area Ti = 9.79 minutes from Figure 3-3 formula plus
5.24 minutes from the Figure 3-4 formula = 15.03 minutes
Rainfall intensity (I) = 4.534 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0,450
Subarea runcff = 3.530(CFS)
Total initial stream area = 1.730(Ac.)



e e T T o e o L R o & T S T A S RS R SR )
Process from Point/Station 68.100 to Point/Station 68.200
**** CONFLUENCE OF MINOR STREAMS *¥%*x

Along Main Stream number: 3 in normal stream number 1

Stream flow area = 1.730(Ac.)

Runoff from this stream = 3.530(CFS)
Time of concentration = 15.03 min.
Rainfall intensity = 4.534 (In/Hr)

Rl e kot o LR o S A R SR S A S S A S S S U R RS A S A A IR SRS
Process from Peint/Station 6£9.100 to Point/Statien 68.200
¥**%* INITIAL AREA EVALUATION #**%x

Decimal fraction soil group A = 0.400

Decimal fraction soil group B = 0.600

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0,300

Sub-Area C Value = 0.434

Initial subarea total flow distance = 314.000(Ft.)
Highest elevation = 370.000(Ft.)

Lowest elevation = 367.000(Ft.)

Elevation difference = 3.000(Ft.) Slope = 0.955 %

Top of Initial Area Slepe adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope wvalue of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 10.03 minutes
TC = [1.8%(1.1-C)*distance(Ft.}*.5)/(% slope”(1/3)]
TC = [1.8%(1.1-0.4340)*( 70.000™.5)/( 1.000%(1/3)]1= 10.03

The initial area total distance of 314.00 (Ft.) entered leaves a
remaining distance of 244,00 (Ft.)

Using Figure 3-4, the travel time for this distance is 3.17 minutes
for a distance of 244.00 (Ft.) and a slope of 1.00 %

with an elevation difference of 2.44(Ft.) from the end of the top area

Tt = [11.9*length(Mi)”*3)/(elevation change(Ft.))]*.385 *60 (min/hr)
= 3.1692 Minutes
Tt=[(11.3+%0.0462"3)/( 2.44)]".385= 3.17

Total initial area Ti = 10.03 minutes from Figure 3-3 formula plus
3.17 minutes from the Figure 3-4 formula = 13.20 minutes
Rainfall intensity (I} = 4.931 (In/Hxr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.434
Subarea runoff = 0.942 (CFS)
Total initial stream area = 0.440(Ac.)

R T T L L T I r T S Y
Process from Point/Station 6£9.100 to Point/Station £8.200
**%%% CONFLUENCE OF MINOR STREAMS #*#%%+

Along Main Stream number: 3 in normal stream number 2

Stream flow area = 0.440(Ac.)

Runoff from this stream = 0.942 (CFS)
Time of concentration = 13.20 min.
Rainfall intensity = 4.931{In/Hx)

Summary of stream data:

Stream Flow rate T Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 3,530 15.03 4.534
2 0.942 13.20 4.931
Qmax (1) =

1,000 * 1.000 * 3.530) =+

0.920 * 1.000 + 0.942) + = 4,395
Qmax(2) =

1.000 * 0.878 * 3.530) +

1.000 * 1.000 * 0.942) + = 4,041

Total of 2 streams to confluence:
Flow rates before confluence point:

3530 0.942
Maximum flow rates at confluence using above data:

4.395 4.041
Area of streams before confluence:

1.730 0.440
Results of confluence:
Total flow rate = 4.395(CFS)
Time of concentraticn = 15.032 min,.
Effective stream area after confluence = 2.170(Ac.)

B e e e e e e R T s
Process from Point/Station £8.200 to Point/Station 55.000
***+ PIPEFLOW TRAVEL TIME (User specified size) ***+*

Upstream point/station elevation = 362,500 (Ft.)
Downstream peoint/station elevation = 362.000(Ft.)
Pipe length = 27.07(Ft.) Manning's N = 0.015
No. of pipes = 1 Reguired pipe flow = 4.395 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 4.395 (CFS)
Normal flow depth in pipe = 6.59(In.)

Flow top width inside pipe = 21.42(In.)

Critical Depth = 8.83(In.)

Pipe flow velocity = 6.27(Ft/s)

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 15.10 min.



R o R I R o e o S S S o S S A U A A Ui R R R
Process from Point/Station 68.200 to Point/Station 55.000
**** CONFLUENCE OF MAIN STREAMS **#*+%

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 2.170 (Ac.)

Runoff from this stream = 4,395 (CFS)
Time of concentration = 15,10 min.
Rainfall intensity = 4.520(In/Hr)

Summary of stream data:

Stream Flow rate TE Rainfall Intensity
No. (CFS) (min) {In/Hr)
1 7.018 o by e 4.169
2 1.922 13.81 4,788
4 4.395 15.10 4,520
Qmax (1) =

1.000 * 1.000 * 7.018) +

0.871 = 1.000 * 1.922) +

0922 * L=00: * 4.395) + = 12.745
omax(2) =

1.000 * 0.807 * 7.018) +

1.000 * 1.000 * 1.922) +

1.000 * 0.915 * 4.395) + = 11.604
Qmax (3} =

1.000 * 0.882 * 7.018) +

0.944 1.000 =* 1.922) +

1.000 * 1.000 * 4.395) + = 12.401

Total of 3 main streams to confluence:

Flow rates before confluence point:
7.018 1.922 4,388

Maximum flow rates at confluence using above data:
12.745 11.604 1z2.401

Area of streams before confluence:
3.580 0.950 2.170

Results of confluence:

Total flow rate = 12.745 (CFS)

Time of concentration = 17.123 min.

Effective stream area after confluence = 6.700 (Ac.)

B D T A E Lk Lk & b b L L A ar e S
Process from Point/Station 55.000 to Point/Station 56.000
**+* PIPEFLOW TRAVEL TIME (User specified size) #**#+

Upstream point/station elevation = 362.000(FLt.)
Downstream point/station elevation = 358.500 (Ft.}
Pipe length = 727.30(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 12.745(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 12.745 (CFS)

Normal flow depth in pipe = 18.45(In.)
Flow top width inside pipe = 20.24(In.)
Critical Depth = 15.39(In.)

Pipe flow velocity = 4.92 (Ft/s)
Travel time through pipe = 2.46 min,
Time of cecncentration (TC) = 19.59% min.

R e R L Rk T T T L L T i Crur g Gy
Process from Point/Station 55.000 to Point/Station 56.000
**+% CONFLUENCE OF MAIN STREAMS #+%#%

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 6.700(Ac.)

Runcff from this stream = 12.745(CFS)
Time of concentration = 19.59 min.
Rainfall intensity = 3.822(In/Hr)

Program is now starting with Main Stream No. 2

B A R R R PP
Process from Point/Station 71.100 to Point/S8taticn 71.200
**%% JNITIAL AREA EVALUATIQON #****

Decimal fraction soil group A 0.200
Decimal fraction soil group B = 0.700
Decimal fraction soil group C = 0.000
Decimal fraction soil group D 0.100

[MEDIUM DENSITY RESIDENTIAL ]
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.449

Initial subarea total flow distance = 534.000(Ft.)
Highest elevation = 370.000(Ft.)

Lowest elevation = 364,000(Ft.

Elevation difference = 6.000(Ft.) Slocpe = 1.124 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time cf Concentration = 9.80 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope™(1/3)]
TC = [1.8%(1,1-0.4430)*( 70.000".5)/( 1.000%(1/3)]= 9.80

The initial area total distance of 534.00 [(Ft.) entered leaves a
remaining distance of 464.00 (Ft.)

Using Figure 3-4, the travel time for this distance is 5.20 minutes
for a distance of 464.00 (Ft.) and a slope of 1,00 %

with an elevation difference of 4.64(Ft.) from the end of the top area

Tt = [11.9%length(Mi)*3)/(elevation change{Ft.))]1".385 *60 (min/hxr)
= 5.198 Minutes
Tt=[{11.9+*0.0879%3)/( 4.64)]1%.385= 5,20
Total initial area Ti = 9.80 minutes from Figure 3-3 formula plus
5.20 minutes from the Figure 3-4 formula = 15.00 minutes



Rainfall intensity (I} = 4.540 (In/Hr} for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0,449
Subarea runoff = 2.324 (CFS)

Total initial stream area = 1.140{Ac.)

B e R b o S N N S S A S S A S QR PR S R NS AR R R
Process from Point/Station 71.200 to Point/Station 56.000
***+ DIPEFLOW TRAVEL TIME (User specified size) *+x+

Upstream point/staticn elevation = 359.000(Ft.)
Downstream point/station elevation = 358.500(Ft.)
Pipe length = 9.63(Ft.) Manning's N = 0.015
No, of pipes = 1 Required pipe flow = 2.324(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.324 (CFS)
Normal flow depth in pipe = 3.72{In.)

Flow top width inside pipe = 17.37(In.)

Critical Depth = 6.36(In.)

Pipe flow velocity = 7.50(Ft/s)

Travel time through pipe = 0.02 min.

Time of concentration (TC) = 15.02 min,

R L Rkt kb T T gy
Process from Point/Station 71.200 to Point/Station 56.000
***+ CONFLUENCE OF MAIN STREAMS **%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 1.140(Ac.)

Runoff from this stream = 2.324 (CFS)
Time of concentration = 15.02 min.
Rainfall intensity = 4.536 (In/Hr)

Program is now starting with Main Stream No. 3

B R o o R R R e T L T e
Process from Point/Station 72.100 to Point/Station 72.200
***% JNITIAL AREA EVALUATION *¥*¥x

Decimal fracticn soil group A = 0.100
Decimal fracticn soil group B = 0.800
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.100

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.453

Initial subarea total flow distance = 524.630(Ft.)
Highest elevation = 370.000(Ft.)

Lowest elevation = 365.500(Ft.)

Elevation difference = 4.500(Ft.) Slope = 0.858 %
Top of Initial Area Slope adjusted by User to 1,000 %
Bottom of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum cverland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less
In Accordance With Figure 3-3

Initial Area Time of Concentration = 9.74 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope™(1/3)]
TC = [1.8+(1.1-0.4530)*( 70.000™.5)/( 1,000%(1/3)]1= 9.74

The initial area total distance of 524.63 (Ft,) entered leaves a
remaining distance of 454.63 (Ft.)
Using Figure 3-4, the travel time for this distance is 5.12 minutes
for a distance of 454.63 (Ft.) and a slope of 1.00 %
with an elevation difference of 4.55(Ft.) from the end of the top area
Tt = [11.9*length(Mi)*3)/(elevaticn change (Ft.))]"*,385 *60 (min/hr}

= 5.117 Minutes
Tt=[(11.9%*0.0861"3)/( 4.55)1".385= 5.12

Total initial area Ti = 9.74 minutes from Figure 3-3 formula plus
5.12 minutes from the Figure 3-4 formula = 14.86 minutes
Rainfall intensity (I) = 4.568 (In/Hr) for a 100.0 year storm

Effective runcff coefficient used for area (Q=KCIA) is C = 0,453
Subarea runoff = 2.421(CFS)
Total initial stream area = 1.170(Ac.)

LA R bR R Rl Rtk b b h kR o A o R R L T R A N A S A AR AP S S
Process from Point/Station 72.200 to Point/Station 56.000
**%* DIPEFLOW TRAVEL TIME {User specified size) ***=x

Upstream point/station elevation = 360.500(Ft.)
Downstream point/station elevation = 358.500(Ft,)
Pipe length = 38.18(Ft.) Manning's N = 0.015&
No. of pipes = 1 Required pipe flow = 2.421(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.421 (CFS)
Normal flow depth in pipe = 3.79(In.)

Flow top width inside pipe = 17.49(In.)

Critical Depth = 6.49(In.}

Pipe flow velocity = 7.61(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration (TC) = 14,94 min.



B e e ok ot ch R o B R S e S TR U SRRy
Process from Point/Station 72.200 to Point/Station 56.000
***+ CONFLUENCE OF MAIN STREAMS #***#

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 1.170(Ac.)

Runoff from this stream = 2.421(CFS)
Time of concentration = 14.94 min,
Rainfall intensity = 4.551 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {In/Hr)
1 12.745 19.59 3.822
2 2.324 15.02 4,536
3 2.421 14.94 4,551
Omax (1) =

1.000 * 1.000 * 12.745) +

0.843 * 1.000 = 2.324) «+

0.840 * 1.000 * 2.421) + = 16.737
Oomax(2) =

1.000 * 0.767 * 12.745) +

1.000 * 1.000 * 2.324) +

0::997. ok 1,000 * 2.421) + = 14.512
Omax(3) =

1.000 « 0.763 = 12.745) +

1.000 * 0.995 =* 2.324) +

1.000 * 1.000 * 2.421) + = 14.457

Total of 3 main streams to confluence:
Flow rates before confluence point:
L2 T4 E 2.324 2.421
Maximum flow rates at confluence using above data:
16.737 14.512 14.457
Area of streams before confluence:
6,700 1.140 1170

Results of confluence:

Total flow rate = 16.737(CFS)

Time of ceoncentration = 19,586 min.

Effective stream area after confluence = 9.010 (Ac,

R T D e et b b T T b T o S E RO G SR RS
Process Erom Point/Station 56.000 to Point/Station 57.000
*¥x% PIPEFLOW TRAVEL TIME (User specified size) **#+

Upstream point/station elevation = 358.500 (Ft.
Downstream point/station elevation = 358.000(Ft.)
Pipe length = 145,83 (Ft.) Manning's N = 0.015
No. eof pipes = 1 Required pipe flow = 16.737{CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 16.737(CFS)
Normal flow depth in pipe = 1788 {Ins)

Flow top width inside pipe = 36.00(In.)

Critical Depth = 15.67(In.)

Pipe flow velocity = 4.78(Ft/s)

Travel time through pipe = 0.51 min.

Time of concentration (TC) = 20.09 min.

B e T e e e e e e L L L ey
Process from Point/Station 56.000 to Point/Statien 57.000
*x++ CONFLUENCE OF MAIN STREAMS w*+*+

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 9.010 (Ac.)

Runcff from this stream = 16.737 (CFS)
Time of concentration = 20.09 min,
Rainfall intensity = 3.760 (In/Hr)

Program is now starting with Main Stream No. 2

R e e e e o e o T o T T SR S S Y SRS SE N R NS MRy
Process from Point/Station 53.000 to Point/Station 57.000
**** USER DEFINED FLOW INFORMATION AT A POINT #*#+x*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.670

Decimal fraction soil group C = 0,000

Decimal fraction soil group D = 0.330

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0,300

Sub-Area C Value = 0.473

Rainfall intensity (I) = 4.178{In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 17.06 min. Rain intensity = 4.18(In/Hr)

Total area = 26.600(Ac,) Total runoff = 44,385(CFS)



Rt e i s bR R e b o L S e s o
Process from Point/Station 53.000 to Point/Staticn 57.000
**+* CONFLUENCE OF MAIN STREAMS **+*+*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 26.600(Ac.)

Runoff from this stream = 44.385 (CFS)
Time of concentration = 17.06 min,
Rainfall intensity = 4.178{In/Hr)

Summary of stream data:

Stream Flow rate e Rainfall Intensity
No. (CFS) (min) (In/Hr)
L 16.737 20.09 3.760
2 44 .385 17.086 4.178
Qmax {1} =

1.000 * 1.000 * 16.737) +

0.900 * 1.000 * 44 ,385) + = 56.674
pmax {2) =

1.000 + 0.849 * 16.737) +

1.000 * 1.000 * 44,385) + = 58.594

Total of 2 main streams to confluence:
Flow rates before confluence point:
16.737 44 .385
Maximum flow rates at confluence using above data:
56.674 58.594
Area of streams before confluence:
9,010 26.600

Results of confluence:

Total flow rate = 58.594 (CFS)

Time of concentration = 17.060 min.

Effective stream area after confluence = 35.610(Ac.)

B R S b bt R L R R I R P = = = T AR R gy
Process from Point/Station 57.000 te Point/Station 58.000
***%* PIPEFLOW TRAVEL TIME (User specified size) #**+

B e T T T o o S S S S S U SR R AP R
Precess from Point/Station 57,000 to Point/Station 58.000
**+* CONFLUENCE OF MAIN STRERMS ***%*

Upstream point/station elevation = 358.000(Ft.)
Downstream point/station elevation = 356.000(Ft.)
Pipe length = 138.81(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 58.5%94 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 58.594 (CFS)
Normal Elow depth in pipe = 25.36(In.)

Flow top width inside pipe = 32.85(In.)

Critical Depth = 29.73(In.)

Pipe flow velocity = 11,01 (Ft/s)

Travel time through pipe = 0.21 min.

Time of concentration (TC) = 17.27 min,

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 35.610(Ac.)

Runcff from this stream = 58.594 (CFS)
Time of concentration = 19 .27 min,
Rainfall intensity = 4.146 (In/Hr)

Program is now starting with Main Stream No. 2

R L P T T SO R F O o S 15 S S ua S g A S SR G R S E O T
Process from Point/Station 73.100 to Point/Station 73.200
*x+* INITIAL AREA EVALUATION #+#%

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal Fraction soil group € = 0.000
Decimal fraction soil group D = 1.000

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious value, Al = 0.300

Sub-Area C Value = 0.520

Initial subarea total Elow distance = 397,310{Ft.)
Highest elevation = 366.000(Ft.)

Lowest elevation = 361.000(Ft.)

EBElevation difference = 5.000(Ft.) Slope = 1.258 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 8.73 minutes
TC = [1.8%(1.1-C)*distance(Ft.)".5)/(% slope®(1/3}]
TC = [1.8%(1.1-0.5200)*( 70,000".8}/( 1.000%(1/3)]= 8.73

The initial area total distance of 397.31 (Ft.) entered leaves a
remaining distance of 327.31 (Ft.)
Using Figure 3-4, the travel time for this distance is 3.97 minutes
For a distance of 327.31 (Ft.) and a slope of 1.00 %
with an elevation difference of 3.27(Ft.) from the end of the top area
Tt = [11.9*length(Mi)”3)/{elevation change(Ft.}))]*.385 *60(min/hr)

= 3.973 Minutes
Tb=[(11.9%*0.0620"3)/( 3.27)1"%.385= 3.937

Total initial area Ti = 8.73 minutes from Figure 3-3 formula plus
3.97 minutes from the Figure 3-4 formula = 12.71 minutes
Rainfall intensity (I) = 5,053 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.520
Subarea runoff = 2.470(CF8)
Total initial stream area = 0.940 (Ac.)



R b S R AR E R kT T ETTe
Process from Point/Station 73.200 to Point/Station 58.000
***+ PIPEFLOW TRAVEL TIME (User specified size) ***x

Upstream point/station elevation = 356.500 (Ft.
Downstream point/station elevation = 356.000(Ft.)
Pipe length = 9.88(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2.470(CFS)
Given pipe size = 24,00(In.}

Calculated individual pipe flow = 2.470 (CFS)
Normal flow depth in pipe = 3.86(In.)

Flow top width inside pipe = 17.63(In.)

Critical Depth = 6.56(In.)

Pipe flow velocity = 7.57({Ft/s)

Travel time through pipe = 0.02 min.

Time of concentration (TC) = 12.73 min.

B T R T b b o b e o o o S TR S T B S A A s
Process from Point/Station 73.200 to Point/Station 58.000
**+*x CONFLUENCE OF MAIN STREAMS **+x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.940(Ac.)

Runcff from this stream = 2.470(CFS)
Time of concentration = 12.73 min.
Rainfall intensity = 5.047 (In/Hr)

Program is now starting with Main Stream No. 3

R e o e T e e e I [ I I SR U I R R
Process from Peint/Station 74.100 to Point/Station 74.200
***+ TNITIAL AREA EVALUATION **++

Decimal fraction soil group A 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D 1.000

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.520

Initial subarea total flow distance = 706.460(Ft.)
Highest elevation = 368.000(Ft.)

Lowest elevation = 361,000(Ft.)

Elevation difference = 7.000(Ft.) Slope = 0.991 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Ceoncentration = 8.73 minutes
TC = [1.8%(1.1-C)*distance (Ft.)".5)/(% slope™ (1/3)]
TC = [1.8*(1.1-0.5200)*( 70.000™.5)/( 1.000%(1/3)]1= 8.73

The initial area total distance of 706.46 (Ft.) entered leaves a
remaining distance of 636.46 (Ft.)

Using Figure 3-4, the travel time for this distance is 6.63 minutes
for a distance of 636.46 (Ft.) and a slope of 1,00 %
with an elevation difference of 6.36(Ft.) from the end of the top area
Tt = [11.9*length(Mi)"3)/(elevation change(Ft.})]*.385 *60(min/hr)

= 6.630 Minutes
Tt=[(11.9*%0.1205"3)/( 6.36)]1".385= 6.63

Total initial area Ti = 8.73 minutes from Figure 3-3 formula plus
6.63 minutes from the Figure 3-4 formula = 15.36 minutes
Rainfall intensity (I) = 4,470 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.520
Subarea runctf = 1.139(CFS)
Total initial stream area = 0.430 (Rc.)

R e A L Lk E kT L T S nem e S ar e ar e
Process from Point/Station 74.200 to Point/Station 58.000
***+ PIPEFLOW TRAVEL TIME (User specified gsize) ***+

Upstream point/station elevation = 356.500(Ft.)
Downstream point/station elevation = 356.000(Ft.)
Pipe length = 28.00(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 1.139(CFS)
Given pipe size = 24.00(In,)

Calculated individual pipe flow = 1.139(CFS)
Normal flow depth in pipe = 3.41(In,)

Flow top width inside pipe = 16.76(In.)

Critical Depth = 4.41(In.)

Pipe flow welocity = 4.17(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC} = 15.48 min.



B e o O N S B AU I U AT RIS

Process from Point/Statien 74.200 to Point/Station
*+*+ CONFLUENCE OF MAIN STREAMS #**%%

58.000

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 0.490(Ac.)

Runoff from this stream = 1.139(CFS)

Time of concentration = 15.48 min.

Rainfall intensity = 4,449 (In/Hr)

Summary of stream data:

Stream Flow rate TG Rainfall Intensity
No. {CFS) (min) (In/Hx)
1 58.59%4 L. 2T 4.146
2 2.470 12.73 5.047
3 14334 15.48 4.449
Qmax(l) =

1.000 « 1.000 * 58.594) +

0.821 1.000 * 2.470) +

0.932 «~ 1.000 * 1.239) # = 61.684
Qmax (2) =

1.000 * 0,737 * 58.594) +

1.000 + 1.000 * 2.470) +

1.000 « 0.823 * 1.139) + = 46.595
Qmax(3) =

1.000 * 0.896 * 58.594) +

0.882 + 1.000 2.470) +

1.000 * 1.000 1.139) + = 55.825

Total of 3 main streams to confluence:

Flow rates before confluence point:
58.534 2.470 1:1239

Maximum flow rates at confluence using above data:
61.684 46.595 55,825

Area of streams before confluence:
35.610 0.940 0.490

Results of confluence:
Total flow rate = 61.684 (CFS)
Time of concentraticn = 17.270 min.

Effective stream area after confluence = 37.040(Ac.)

i T e o e o  a S S I SR S S R P SN R SRR R

Process from Point/Station 58.000 to Point/Station
**%% PIPEFLOW TRAVEL TIME (User specified size) **xx

59.000

Upstream point/staticn elevation = 356.000(Ft.)
Downstream point/station elevation = 355.000(Ft.)
Pipe length = 36.84 (Ft.) Manning's N = 0.015

No. of pipes = 1 Required pipe flow = 61.684 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 61,684 (CFS)
Normal flow depth in pipe = 21.09(In.)

Flow top width inside pipe = 35.46 (In.)

Critical Depth = 30.37(In.)

Pipe flow velocity = 14,33 (Ft/s)

Travel time through pipe = 0.04 min.

Time of concentration (TC) = 17.31 min.

End of computations, total study area = 37.040

(Ac.)



San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 7.3

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Raticnal Hydrology Study Date: 11/12/12

EAEk kK Hydrology Study Control Information *tx#*+xtxs

WARNER RANCH

100-YEAR STORM EVENT DEVELOPMENT CONDITIONS

BIO-RETENTION POND 5

Shapouri & Associates, Rancho Santa Fe, CA - S/N 968

Raticnal hydrology study storm event year is 100.0

English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.500
24 hour precipitation(inches) = &.000
P6/P24 = 58.3%

San Diego hydrology manual 'C' values used

B b o i o o L ot A TR S A N A N R RRE )
Process From Point/Station 75.100 to Point/Station 75.200
*¥%x%x TINITIAL AREA EVALUATION **#**

Decimal fraction soil group A = 0.400

Decimal fraction soil group B 0.100

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 0.500

[MERIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervicus value, Ai = 0.300

Sub-Area C Value = 0.469

Initial subarea total flow distance = 334.000(Ft.)
Highest elevation = 362.000(Ft,)

Lowest elevation = 359.000(Ft,)

Elevation difference = 3.000(Ft.) Slope = 0.898 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Initial Area Slope adjusted by User te 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum cverland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
4.3 DU/A or Less

In Accerdance With Figure 23-3

Initial Area Time of Concentraticn = 9.50 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]
TC = [1.8%(1.1-0.4690)*( 70.000".5)/( 1.000%(1/3))= 9.50

The initial area total distance of 334.00 (Ft.) entered leaves a
remaining distance of 264.00 (Ft,)

Using Figure 3-4, the travel time for this distance is 3.37 minutes
for a distance of 264.00 (Ft.) and a slope of 1.00 %

with an elevation difference of 2.64{Ft.) from the end of the top area

Tt = [11.9*length(Mi)“3)/(elevation change (Ft,}}]",385 *60 (min/hr)
= 3.367 Minutes
Tt=[(11.9%*0.0500%3}/( 2.64))".385= 3.37

Total initial area Ti = 9.50 minutes from Figure 3-3 formula plus
3.37 minutes from the Figure 3-4 formula = 12.87 minutes
Rainfall intensity (I} = 5.012 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.469
Subarea runoff = 1.716 (CFS)
Total initial stream area = 0.730 (Ac.)

R e o i ol i TS o S S A S B VP G A R
Process from Point/Station 75.200 to Point/Station 60.000
***+ PIPEFLOW TRAVEL TIME (User specified size) **#*

Upstream peint/station elevation = 356.000(Ft,)
Downstream point/station elevation = 355,500 (Ft.)
Pipe length = 25.15(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 1.716 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 1.716 (CFS)
Normal flew depth in pipe = 4.05(In,)

Flow top width inside pipe = 179 ETT, ]

Critical Depth = 5.44(In.)

Pipe flow wvelocity = 4.89(Ft/s)

Travel time through pipe = 0.09 min.

Time of concentration {TC) = 12.96 min.

B i o o S LR S A S S S M R NS S A TRV SRR
Process from Point/Station 75.200 to Point/Station 60.000
**%* CONFLUENCE OF MAIN STRERMS **%*%

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 0.730(Ac.)

Runoff from this stream = 1.716 (CFS)
Time of concentration = 12.9%6 min.
Rainfall intensity = 4.990 (In/Hr)

Program is now starting with Main Stream No. 2



B R e e e ko o T RSP SR AR R R S RN R R IR S I Ry
Process from Point/Station 76.100 to Point/Station 76.200
#*+% TNITIAL AREA EVALUATION *%%#

Decimal Eraction scil group A = 0.200

Decimal fraction scil group B = 0.300

Decimal fraction scil group C = 0.000

Decimal fraction soil group D = 0.500

[Street and Roads]

{Paved)

Impervious value, Ai = 0.950

Sub-Area C Value = 0.870

Initial subarea total flow distance = 339,340(Ft.)
Highest elevation = 361.000(Ft.)

Lowest elevation = 35%9.000(Ft.)

Elevation difference = 2.000(Ft.) Slope = 0,589 %

Top of Initial Area Slope adjusted by User to 1.000 %

Bottom of Tnitial Area Slope adjusted by User to 1,000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 60.00 (Ft)

for the top area slope value of 1,00 %, in a development type of
General Industrial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 3.21 minutes
TC = [1.8%{1.1-C)*distancel(Ft,)"*.5)/(% slope”(1/3)]
TC = [1.8%(1.1-0.8700)*( 60.000".5)/( 1.000%(1/3) )= 3.21

The initial area total distance of 339.34 (Ft.) entered leaves a
remaining distance of 279.34 (Ft.)

Using Figure 3-4, the travel time for this distance is 3.52 minutes
for a distance of 279.34 (Ft.) and a slope of 1.00 %

with an elevation difference of 2.79(Ft.) from the end of the top area

Tt = [11.9*length(Mi)*3)/(elevation change (Ft.))]*.385 *60 (min/hr)
= 3.517 Minutes
Tt=[(11.9%*0.0523%3)/({ 2.79))".385= 3.52

Total initial area Ti = 3.21 minutes from Figure 3-3 formula plus
3.52 minutes from the Figure 3-4 formula = 6.72 minutes
Rainfall intensity (I) = 7.618 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is ¢ = 0.870
Subarea runoff = 1.326(CFS)
Total initial stream area = 0.200(Ac.)

B T ko B B L o A N o U S S T S O S S S A S R R S R A Y
Process from Point/Station 76.200 to Peoint/Station 60.000
**+* PIPEFLOW TRAVEL TIME (User specified size) #+%*

Upstream point/station elevation = 360.000(Ft.
Downstream point/station elevation = 355.500(Ft.)
Pipe length = 24.00(Ft,) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 1.326 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 1.326 (CFS)
Normal flow depth in pipe = 2.09(In.)

Flow top width inside pipe = 13.54{In.)

Critical Depth = 4.76 (In.)

Pipe flow velocity = 9.93(Ft/s)

Travel time through pipe = 0.04 min.

Time of concentration (TC) = 6.76 min.

e o e T R T o e T 0k = b ST Sy S S Sy A G Al T B RS R S SR Y
Process from Point/Station 76.200 to Point/Staticn £0.000
**+** CONFLUENCE OF MAIN STRERMS *#***

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.200(Ac.)

Runcff from this stream = 1.326 (CFS)
Time of concentration = 6.76 min.
Rainfall intensity = 7.589 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {(In/Hr)
1 1.716 12.9¢6 4.9%90
2 1.326 6.76 7.589
Omax (1) =

1.000 =* 1.000 » 1.716} +

0.658 =* 1.000 * 1.328) + = 2.587
Omax(2) =

1.000 * 0.522 1.718) +

1.000 =* 1.000 1.328) + = 2.221

Total of 2 main streams to confluence:
Flow rates befcre confluence point:
1.71s 1.326
Maximum flow rates at confluence using above data:
2.587 2.221
Area of streams before confluence:
0.730 0.200

Results of confluence:

Total flow rate = 2.58B7(CFS)
Time of concentration = 12.955 min.
Effective stream area after confluence = 0.930(Ac.)}

B o o o e e e P e e T R o S U0 A S S S v I A S
Process from Point/Station 60.000 to Point/Station £61.000
**%*% DIPEFLOW TRAVEL TIME (User specified size) *x+#

Upstream point/station elevation = 355.500(Ft.)
Downstream point/station elevation = 355.000(Ft.)
Pipe length = 36,78 (Ft.) Manning's N = 0.015

No. of pipes = 1 Required pipe flow = 2.587 (CFS}
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 2.587(CFS)
Normal flow depth in pipe = 5.45(In.)

Flow top width inside pipe = 20.11{(In.)

Critical Depth = 6.71(In.)

Pipe flow velocity = 4 .82 (Ft/s)

Travel time through pipe = 0.13 min.

Time of concentration (TC) = 13.08 min.

End of computations, total study area = 0.930 (Ac.)



San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2003 Version 7.3

Rational method hydrology program based on
San Diegc County Flood Contrel Division 2003 hydrology manual
Rational Hydrology Study Date: 11/12/12
FREFERF L Hydrology Study Control Information #*#*s++sx
WARNER RANCH (FIRE STATICN)
100-YEAR STORM EVENT DEVELOFMENT CONDITIONS
BIQ-RETENTION POND 5

Shapouri & Associates, Rancho Santa Fe, CA - S/N 968

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation{inches) = 3.500
24 hour precipitation(inches) = §£.000
P6/P24 = 58.3%

San Diego hydrology manual 'C' values used

B R i e S R kb T ey
Process from Point/Station 77.100 to Point/Station 77.200
**%% TNITIAL AREA EVALUATION **%*%

Decimal fraction soil group A = 0.700
Decimal fraction scil group B = 0.300
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

[COMMERCIAL area type ]
{Neighborhod Commercial

Impervious value, Ai = 0.800

Sub-Area C Value = 0.763

Initial subarea total flow distance = 207.750(Ft.)
Highest elevation = 368.000(Ft.)

Lowest elevation = 365.000(Ft.)

Elevation difference = 3.000(Ft.) Slope = 1.444 %

Top of Initial Area Slope adjusted by User to 2.000 %

Bottom of Initial Area Slope adjusted by User to 2.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 75,00 (Ft)

for the tep area slope value of 2.00 %, in a development type of
Neighborhod Commercial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 4.17 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope™(1/3)]
TC = [1.8%(1.1-0.7630)*( 75.000™.5)/( 2.000"(1/3)]= 4.17

The initial area total distance of 207.75 (Ft.) entered leaves a
remaining distance of 132.75 (Ft.)

Using Figure 3-4, the travel time for this distance is 1.52 minutes
for a distance of 132.75 (Ft.) and a slope of 2.00 %

with an elevation difference of 2.66(Ft.) from the end of the top area

Tt = [11.9*length(Mi)"3)/(elevation change(Ft.})]”*.385 *60(min/hr)
= 1.512 Minutes
Te=[(11.9*%0.0251"3)/( 2.66)1",385= 1.52

Total initial area Ti = 4.17 minutes from Figure 3-3 formula plus
1.52 minutes Efrom the Figure 3-4 formula = 5.69 minutes
Rainfall intensity (I) = 8.486 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.763
Subarea runoff = 2.914 (CFS3)
Total initial stream area = 0.450 (Ac.)

B e o o e o o o T B bt Tk T I Srupair e
Process from Point/Station 77.200 to Point/Station 62.000
**%% PIPEFLOW TRAVEL TIME (User specified size) #xx#

Upstream point/station elevation = 362.000(Ft.,)

Downstream point/station elevation = 361,500 (Ft.)
Pipe length = 246.00(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 2,914 (CFS)
Given pipe size = 18.00{In.)

Calculated individual pipe flow = 2,914 (CFS)
Normal flow depth in pipe = 11.20(In.)

Flow top width inside pipe = 17.45(In.)

Critical Depth = 7.78(In.)

Pipe flow velocity = 2.52(Ft/s)

Travel time through pipe = 1.63 min.

Time of concentration (TC) = 7.31 min.

i O & T L L T o YR i
Process from Point/Station 77.200 to Point/Station 62.000
**+% CONFLUENCE OF MAIN STREAMS *#++*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 0.450(Ac.)

Runioff from this stream = 2,914 (CFS)
Time of concentration = 7.31 min.
Rainfall intensity = 7.215{In/Hr)

Program is now starting with Main Stream No. 2

R R e L LT T T unrurar ey
Process from Point/Station 78.100 to Point/Station 78.200
*x4+% TNITIAL AREA EVALUATION #*#¥%=*

Decimal fraction soil group A = 1,000

Decimal fraction soll group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction scil group D = 0.000
[COMMERCIAL area type ]
(Neighborhod Commercial

Impervious value, Ai = 0.800

Sub-Area C Value = 0.760

Initial subarea total flow distance = 154.200(Ft.)
Highest elevation = 366.000(Ft.)

Lowest elevation = 364.000(Ft.)



Elevation difference = 2,000(Ft.) Slope = 1.297 %
Top of Initial Area Slope adjusted by User to 1.000 %
Bottom of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
The maximum overland flow distance is 60,00 (Ft)
for the top area slope value of 1.00 %, in a development type of
Neighborhod Commercial
In Accordance With Figure 3-3
Initial Area Time of Concentration = 4.74 minutes
TC = [1.8%(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]
TC = [1.8%(1.1-0.7600)*( 60.000™.5)/( 1.000%(1/3))= 4.74
The initial area total distance of 154.20 (Ft.) entered leaves a
remaining distance of 94.20 (Ft.
Using Figure 3-4, the travel time for this distance is 1.52 minutes
for a distance of 94.20 (Ft.) and a slope of 1.00 %
with an elevation difference of 0.94(Ft.) from the end of the top area
Tt = [11.9*length(Mi)”3)/(elevation change(Ft.))]".385 *60 (min/hr)
= 1.523 Minutes
Tt=[(11.9%0.0178%3)/( 0.94)]1".385= 1.52

Total initial area Ti = 4.74 minutes from Figure 3-3 formula plus
1.52 minutes from the Figure 3-4 formula = 6.26 minutes
Rainfall intensity (I) = 7.975(In/Hr) for a  100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.760
Subarea runcff = 1.758 (CFS)
Total initial stream area = 0.290 (Ac.)

R e b o b o o S S R T
Process from Point/Station 78.200 to Point/Staticn 62.000
**%+ PIPEFLOW TRAVEL TIME (User specified size) *#+*

Upstream point/station elevation = 362.000(Ft.)
Downstream point/station elevation = 361.500(Ft.)
Pipe length = 15.06(Ft.) Manning's N = 0.015
No. of pipes = 1 Required pipe flow = 1.758 (CFS)
Given pipe size = 12.00(In.)

Calculated individual pipe flow = 1.758 (CFS)
Normal flow depth in pipe = 4.61(In.)

Flow top width inside pipe = 11.67(In.}

Critical Depth = BT T AT

Pipe flow velocity = 6.33(Ft/s)

Travel time through pipe = 0.04 min,

Time of concentration (TC) = 6.30 min.

B e o b o o o T o e e T e T o
Process from Peint/Station 78.200 to Point/Station 62.000
**x* CONFLUENCE OF MAIN STREAMS *#%#%*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.290 (Ac.)
Runoff from this stream = 1.758 (CFS)
Time of concentration = 6.30 min.

Rainfall intensity = 7.942 (In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFS) (min) {In/Hr)
1 2.914 by & T2 15
2 1.758 6.30 7.942
Qmax(1l) =

1.000 * 1.000 * 2.914) +

0.908 « 1.000 * 1.758) + = 4.510
Qmax(2) =

1.000 * 0.862 * 2.914) +

1.000 « 1.000 * 1.758) + = 4.268
Total eof 2 main streams to confluence:
Flow rates before confluence point:

2.914 1.758
Maximum f£low rates at confluence using above data:
4.510 4.268
Area of streams before confluence:
0.450 0.290

Results of ceonfluence:
Total flow rate = 4.510 (CFS)
Time of concentration = 7.315 min.
Effective stream area after confluence = 0.740 (Ac.)

B e D e S R A A P T S S Y A U S S R R
Process from Point/Station 62.000 to Point/Station 63.000
**+% PIPEFLOW TRAVEL TIME (User specified size) *#*+**

Upstream point/station elevation = 361.500(Ft.)
Downstream point/station elevation = 361.000(Ft.)
Pipe length = 49.01(Ft.) Manning's N = 0.015%

No. of pipes = 1 Required pipe flow = 4.510(CFS)
Given pipe size = 18.00(In.)

Calculated individual pipe flow = 4.510(CFS)
Normal flow depth in pipe = 8,89 (In.}

Flow top width inside pipe = 18.00(In.)

Critical Depth = =T i i o B

Pipe flow velocity = 5.18(Ft/s)

Travel time through pipe = 0.16 min.

Time of concentration (TC) = 7.47 min.

End of computations, total study area = 0.740 {Ac.)



San Diege County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2003 Version 7.3

Rational method hydreclogy program based on

San Diego County Floed Control Division 2003 hydrology manual
Rational Hydrology Study Date: 11/12/12

Ehk ok hh ok hok Hydrology Study Contrel Information ***x*ss+xs

WARNER RANCH

100-YEAR STORM EVENT DEVELOPMENT CONDITIONS

BIO-RETENTION POND 5

Shapouri & Associates, Rancho Santa Fe, CA - S/N 968

Rational hydreology study storm event year is 100.0

English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.500
24 hour precipitaticn(inches) = £.000
P&/P24 = 58.3%

San Diego hydrology manual 'C' values used

R e el o ot AL o O S S S S S S A A St QR B S R S U R R
Process from Point/Station 79.200 to Point/Station 64.000
#%%+ INITTIAL AREA EVALUATION *%+*

Decimal fraction soil group A = 0.700

Decimal fraction soil group B = 0,200

Decimal fraction soil group C = 0,000

Decimal fraction soil group D = 0,100

[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )

Impervious value, Ai = 0.000

Sub-Area C value = 0.225

Initial subarea total flow distance = 715.730(Ft.)
Highest elevation = 368.000(Ft,}

Lowest elevation = 355.000(Ft.)

Elevation difference = 13.000(Ft.) Slope = 1.8Bl6 %

Top of Initial Area Slope adjusted by User to 3.000 %

Bottom of Initial Area Slope adjusted by User to 0.300 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

For the top area slope value of 3.00 %, in a development type of
Permanent Open Space

In Acceordance With Figure 3-3

Initial Area Time of Concentration = 10.92 minutes

TC = [1.8*(1.1-C)+*distance(Ft.)".5)/(% slope™(1/3)]

TC = [1.8*%(1.1-0,2250}*( 100.000".5}/¢( 3.000%(1/3))= 10.92

The initial area total distance of 715.73 (Ft.) entered leaves a
remaining distance of 615.73 (Ft.)

Using Figure 3-4, the travel time for this distance is 10.27 minutes
for & distance of 615.73 (Ft.) and a slope of 0.30 %

with an elevation difference of 1.85(Ft.) from the end of the top area

Tt = [11.9*length(Mi)"3)/{elevation change (Ft.))]”.385 +60 (min/hr)

= 10.274 Minutes
Tt=((11.9*0.1166"3) /¢ 1.85)]1".385= 10.27

Total initial area Ti = 10.92 minutes from Figure 3-3 formula plus
10.27 minutes from the Figure 3-4 formula = 21.19 minutes
Rainfall intensity (I) = 3.633(In/Hr) for a 100.0 year storm

Effective runcff coefficient used for area (Q=KCIA) is C = 0.225
Subarea runoff = 1,741 (CF8)
Tetal initial stream area = 2.130(Ac.)

B e i e S I R I PR
Process from Point/Station 79.200 to Point/Station 64,000
*xx* CONFLUENCE OF MAIN STREAMS **#+

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 2.130(Ac.)

Runoff from this stream = 1.741 (CFS)
Time of concentration = 21.19 min.
Rainfall intensity = 3.633(In/Hr)

Program is now starting with Main Stream No. 2
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Process from Point/Station 63.000 to Point/Station 64.000
**+% USER DEFINED FLOW INFORMATION AT A POINT #*+*+

Decimal fraction soil group A = 0.850

Decimal fraction soil group B = 0.150

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

[COMMERCIAL area type ]

{(Neighborhod Commercial )

Impervious value, Ai = 0.800

Sub-Area C Value = 0.762

Rainfall intensity (I) = 7.118{In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 7.47 min. Rain intensity = 7.12 (In/Hr)

Total area = 0.740(Ac.) Total runoff = 4,510 (CFS)
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Process from Point/Station 63.000 to Point/Station 64.000
%%+ CONFLUENCE OF MAIN STREAMS ***+

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 0.740 (Ac.)

Runoff from this stream = 4.510(CFS)
Time of concentration = 7.47 min.
Rainfall intensity = 7.118(In/Hr)

Program is now starting with Main Stream No. 3
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Process from Point/Station 61.000 to Point/Station 64.000
**#* USER DEFINED FLOW INFORMATION AT A POINT *#*¥

Decimal fraction soil group A = 0,400
Decimal fraction soil group B = 0.270
Decimal fraction soil group € = 0.000
Decimal fraction soil group D = 0.330

[MEDIUM DENSITY RESIDENTIAL 1
(4.3 DU/A or Less )

Impervious wvalue, Ai = 0.300

Sub-Area C Value = 0.457

Rainfall intensity (I) = 4.959(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 13.08 min., Rain intensity = 4.96 (In/Hr)

Total area = 0.930(Ac.) Total runoff = 2.587(CFS)
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Process from Point/Station 61.000 to Point/Station 64.000
**%%* CONFLUENCE OF MAIN STREAMS **#+

The following data inside Main Stream is listed:
In Main Stream number: 3

Stream flow area = 0.930(Ac.)

Runoff from this stream = 2.587 (CFS)
Time of concentration = 13,08 min.
Rainfall intensity = 4.959 (In/Hr)

Program is now starting with Main Stream No. 4

R e b b b T e B e I T e s
Process from Point/Station 59,000 to Point/Station 64.000
***+ [JSER DEFINED FLOW INFORMATICN AT A POINT *#*+

Decimal fraction soil group A = 0.160

Decimal fraction scil group B = 0.610

Decimal fraction soil group C = 0.000

Decimal fraction scil group D = 0.230

[MEDIUM DENSITY RESIDENTIAL ]

(4.3 DU/A or Less )

Impervious value, Ai = 0.300

Sub-Area C Value = 0.460

Rainfall intensity (I) = 4.139 (In/Hr) for a 100.0 year storm
User specified values are as Follows:

TC = 17.31 min. Rain intensity = 4.14 (In/Hr)

Total area = 37.040(Ac.) Total runoff = 61.684 (CFS)

R o = kT LT O i urar e
Process from Point/Station 59,000 to Point/Staticn £4.000
**+ %+ CONFLUENCE OF MAIN STREAMS *+*w

The following data inside Main Stream is listed:
In Main Stream number: 4

Stream flow area = 37.040(Ac.)

Runcoff from this stream = 61.684 (CFS)
Time of concentration = 17.31 min.
Rainfall intensity = 4.139(In/Hrx)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1.741 21.19 3.633
2 4.510 7.47 7.118
3 2.587 13.08 4.959
4 61.684 137531 4.139
Omax (1) =

1.000 * 1.000 1.741) +

0.510 * 1.000 * 4.510) +

0.732 * 1.000 * 2.587) +

0.878 * 1.000 * 61.684) + = 60.071
Omaxi{2) =

1.000 * 0.352 * 1.741) +

1.000 * 1.000 * 4.510) +

1.000 * 0.571 « 2.587) +

1.000 * 0.432 61.684) + = 33.220
Qmax (3) =

1.000 * 0.617 * 1.741) +

0.697 * 1.000 4.510) +

1.000 * 1.000 * 2.587) +

1.000 =* 0.756 61.684) + = 53.414
Omax (4) =

1.000 = 0.817 * 1.741) +

0.582 * 1.000 #* 4.510) +

0.835 * 1.000 * 2.587) «+

1.000 * 1.000 =* 61.684) + = 67.888

Total of 4 main streams to confluence:
Flow rates before confluence point:

1.741 4,510 2.587 61.684
Maximum flow rates at confluence using above data:

60.071 33.220 53.414 67.888
Area of streams before confluence:

2030 0.740 0.930 37.040

Results of confluence:

Total flow rate = 67.888 (CF8)

Time of concentration = 17.310 wmin.

Effective stream area after confluence = 40.840(Ac.)



AR b R R L Lt L LR B O T N NS S S S U SR A R A A R RGP N R
Process from Point/Station 64.000 to Point/Station £4.000
*x*+% 6 HOUR HYDROGRAPH +*+¥+%

R i e R i o e T T T T T Ly reuran
Hydrograph Data - Section 6, San Diege County Hydrclogy manual, June 2003

Time of Concentraticn = 17.31

Basin Area = 40.84 Acres

6 Hour Rainfall = 3.500 Inches

Runoff Coefficient = 0.453

Peak Discharge = 67.89 CFS

Time (Min) Discharge (CFS)

0 0.000
17 3.920
34 4.048
51 4.341
68 4.5089
85 4.901
102 5.132
119 5.692
136 6.037
153 6.920
170 7.503
187 9.170
204 10.445
221 T5:337
238 21.609
255 67.888
272 12.301
289 8.230
308 6.440
323 5.394
340 4.695
357 4.188

374 3.801





