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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE DZ-2A HYDROLOGY
25 YEAR STORM
JN 04339

ok ok ok ko ok ok Hydrology Study Control Information *****kdksx

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

R o o o o o S 2 o T o o 0 K R BN S T N B RV OV N R N I R S S O B R AT R AT RN
Process from Point/Station 112.000 to Point/Station 113.000
**k+%x TNITIAL AREA EVALUATION ***%*

SCHOOL subarea

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.440(In/Hr)
Initial subarea data: )

Initial area flow distance = 800.000(Ft.)

Top (of initial area) elevation = 1085.300(Ft.)

Bottom (of initial area) elevation = 1080.300(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00625 s(%)= 0.63

TC = k{0.412)*{ (length”3)/(elevation change)]"0.2

Initial area time of concentration = 16.480 min.

Rainfall intensity = 2.382(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.734
Subarea runoff = 9.612 (CFS)

0.000
1.000

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.600
Initial area Fm value = 0.440(In/Hr)

R R T o0 I o o o o o S e L e e L B R N R R R R e R
Process from Point/Station 113.000 to Point/Station 116.000
**x*%x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1080.300(Ft.)
End of street segment elevation 1076.600 (Ft.)
Length of street segment = 730.000(Ft.)
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Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 19.224 (CFS)
Depth of flow = 0.492(Ft.), Average velocity = 2.391(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.873(Ft.)

Flow velocity = 2.39(Ft/s)

Travel time = 5.09 min. TC = 21.57 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.027(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.813

Subarea runoff = 17.582(CFS) for 11.000 (Ac.)

Total runoff = 27.194 (CFS)

Effective area this stream = 16.50(Ac.)

Total Study Area (Main Stream No. 1) = 16.50(Ac.)

Area averaged Fm value = 0.196(In/Hr)

Street flow at end of street = 27.194 (CFS)

Half street flow at end of street = 13.597 (CFS)

Depth of flow = 0.540(Ft.), Average velocity = 2.737(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

R N SO BT B AT R ST O I U U U BT U R UL R S N S R S BN S0 BAE BN S S S G S ST S 8 R Y R Y B S RS R AT B UE B AU RUSE RIS
Process from Point/Station 116.000 to Point/Station 116.000
**%* CONFLUENCE OF MINOR STREAMS ***xx*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 16.500(Ac.)

Runoff from this stream = 27.194 (CFS)

Time of concentration = 21.57 min.

Rainfall intensity = 2.027 (In/Hr)

Area averaged loss rate (Fm) = 0.1957 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2667

AT IR OL AL R R R A RUITRE U S RS R BT ST BN S A S 2 S A O E S AR S S R S A A Rk
Process from Point/Station 114.000 to Point/Station 115.000
*%%x* TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type
Decimal fraction soil group A = 0.000
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Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1093.600(Ft.)

Bottom (of initial area) elevation = 1084.400(Ft.)

Difference in elevation = 9.200(Ft.)

Slope = 0.00920 s(%)= 0.92

TC = k(0.304)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 12.306 min.

Rainfall intensity = 2.838(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.877
Subarea runoff = 13.687 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

I a1 2 0 e O O A B B T Y YR B R OF N UYL S S L Y R O AR R A R AR RIS
Process from Point/Station 115.000 to Point/Station 116.000
**x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1084.400(Ft.)
End of street segment elevation 1076.600(Ft.)
Length of street segment = 600.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on {2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 22.397(CFS)
Depth of flow = 0.447 (Ft.), Average velocity = 3.539(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.587(Ft.)

Flow velocity = 3.54(Ft/s)

Travel time = 2.83 min. TC = 15.13 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.507(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.874 .

Subarea runoff = 13.695(CFS) for 7.000 (Ac.)

Total runoff = 27.382(CFS)

Effective area this stream = 12.50(Ac.)
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Total Study Area (Main Stream No. 1) = 29.00 (Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 27.382 (CFS)

Half street flow at end of street = 13.691 (CFS)

Depth of flow = 0.475(Ft.), Average velocity = 3.719(Ft/s)
Flow width (from curb towards crown)= 19.000(Ft.)

FIFITIIITSI STATRTT TGS IR RTSE ST SRR SRS SRS S S LSS SRS S S AL S
Process from Point/Station 116.000 to Point/Station 116.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 12.500(Ac.)

Runoff from this stream = 27.382 (CFS)

Time of concentration = 15.13 min.

Rainfall intensity = 2.507(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 27.194 21.57 2.027
2 27.382 15.13 2.507
Omax (1) =

1.000 * 1.000 * 27.194) +

0.803 * 1.000 * 27.382) + = 49.172
QOmax(2) =

1.262 * 0.702 * 27.194) +

1.000 * 1.000 * 27.382) + = 51.465

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

27.194 27.382
‘Maximum flow rates at confluence using above data:
49.172 51.465
Area of streams before confluence:
16.500 12.500
Effective area values after confluence:
29.000 24.075
Results of confluence:
Total flow rate = 51.465 (CFS)
Time of concentration = 15.132 min.
Fffective stream area after confluence = 24.075(Ac.)
Stream Area average Pervious fraction(Ap) = 0.195
Stream Area average soil loss rate(Fm) = 0.143(In/Hr)
Study area (this main stream) = 29.00(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 116.000 to Point/Station 52.000
x+%x* PIPEFLOW TRAVEL TIME (User specified size) *okok ok

Upstream point/station elevation = 1069.600(Ft.)

Downstream point/station elevation = 1061.900(Ft.)
Pipe length = 650.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 51.465(CFS)

Given pipe size = 39.00(In.)
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Calculated individual pipe flow = 51.465(CFS)
Normal flow depth in pipe = 21.16(In.)

Flow top width inside pipe = 38.86(In.)
Critical Depth = 27.48(In.)

Pipe flow velocity = 11.20(Ft/s)

Travel time through pipe = 0.97 min.

Time of concentration (TC) = 16.10 min.

e I 0 2 e 2 2 0 A S0 T SO L O L T T N W O A MU A S S A SRS WE S S S T N R R R RE TR RN
Process from Point/Station . 52.000 to Point/Station 52.000
**k*k CONFLUENCE OF MINOR STREAMS ** %%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 24.075(Ac.)

Runoff from this stream = 51.465(CFS)

Time of concentration = 16.10 min.

Rainfall intensity = 2.416(In/Hr)

Area averaged loss rate (Fm) = 0.1430(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1948

+++++++++++++++++ AR+
Process from Point/Station 117.000 to Point/Station 118.000
*%*k*x TNITIAL AREA EVALUATION #****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1076.000(Ft.)

Bottom (of initial area) elevation = 1071.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[ (length”3)/(elevation change)]”0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

TR R EE AT I G R RT RV R ST L RUUE ST AT RISE RIAE B SN RIS SR SR S TR R R R R R S
Process from Point/Station 118.000 to Point/Station 119.000
**k** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1071.000(Ft.)

End of street segment elevation = 1068.900(Ft.)

Length of street segment = 420.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) 0.020

|55
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Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.083(CFS)
Depth of flow = 0.517(Ft.), Average velocity = 2.554 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.55(Ft/s)

Travel time = 2.74 min. TC = 16.64 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.368(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) {Q=KCIA) is C = 0.872

Subarea runoff = 19.438(CFS) for 10.000 (Ac.)

Total runoff = 30.980 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 44.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 30.980(CFS)

Half street flow at end of street = 15.490 (CFS)

Depth of flow = 0.561(Ft.), Average velocity = 2.871(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

IO IR R AU AR ATAE AT AR O ST VIS STRT N AVRTAUSIRU U SR SVIN SN S AN S A SR S E RS S S S S S S
Process from Point/Station 119.000 to Point/Station 119.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 15.000(Ac.)

Runoff from this stream = 30.980 (CFS)

Time of concentration = 16.64 min.

Rainfall intensity = 2.368 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

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

1 51.465 16.10 2.416

2 30.980 16.64 2.368

Qmax (1) =

1.000 * 1.000 * 51.465)
1.021 * 0.967 * 30.980)
Qmax(2) =

+ +

= 82.054
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0.979 =* 1.000 * 51.465) +
1.000 * 1.000 * 30.980) + = 81.364

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

51.465 30.980
Maximum flow rates at confluence using above data:
82.054 81.364
Area of streams before confluence:
24.075 15.000
Effective area values after confluence:
38.585 39.075
Results of confluence:
Total flow rate = 82.054 (CFS)
Time of concentration = 16.099 min.
Effective stream area after confluence = 38.585(Ac.)
Stream Area average Pervious fraction(Ap) = 0.158
Stream Area average soil loss rate(Fm) = 0.116(In/Hr)
Study area (this main stream) = 39.08{Ac.)

o b o o o BN Or R R A O AT S RE RNV B AT NP RIS
Process from Point/Station 52.000 to Point/Station 53.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1061.900(Ft.)

Downstream point/station elevation = 1059.400(Ft.)
Pipe length = 500.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 82.054 (CFS)
Given pipe size = 42.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
2.519(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 3.325(Ft.)

Minor friction loss = 1.694 (Ft.) K-factor = 1.50
Pipe flow velocity = 8.53(Ft/s)
Travel time through pipe = 0.98 min.
Time of concentration (TC) = 17.08 min.

R I I L I S T S o S S M PR B S Y SV SR S SV AU B S A R R T GT R R S AT AT U AT RIS
Process from Point/Station 53.000 to Point/Station 53.000
****x CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 38.585(Ac.)

Runoff from this stream = 82.054 (CFS)

Time of concentration = 17.08 min.

Rainfall intensity = 2.332(In/Hr)

Area averaged loss rate (Fm) = 0.1163(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1584

i e e a0 b B O i 2 10 o s o 20 s o % o S O VIOV A RS VB ST ROY Y N Y OV S R S RV ST R RS
Process from Point/Station 120.000 to Point/Station 121.000
*k*x% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1072.000(Ft.)

Bottom (of initial area) elevation = 1067.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 12.696 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

B S e e R  NMTHAFRI

Process from Point/Station 121.000 to Point/Station 122.000
*%%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*
Top of street segment elevation = 1067.000(Ft.)

End of street segment elevation = 1064.700(Ft.)

Length of street segment = 450.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.083 (CFS)
Depth of flow = 0.516(Ft.), Average velocity = 2.571(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.) ’

Flow velocity = 2.57(Ft/s)

Travel time = 2.92 min. TC = 16.82 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.353(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.872

Subarea runoff = 17.056(CFS) for 9.000(Ac.)
Total runoff = 29.752 (CFS)
Effective area this stream = 14.50(Ac.)

Total Study Area (Main Stream No. 1) = 58.50(Ac.)
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Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 29.752 (CFS)

Half street flow at end of street = 14.876 (CFS)

Depth of flow = 0.553(Ft.), Average velocity = 2.844 (Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

I e o e i 2 11 O o S S A U B YO0 B T S G R MR B R R RPN IR U SRR
Process from Point/Station 122.000 to Point/Station 122.000
** %% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 14.500(Ac.)

Runoff from this stream = 29.752 (CFS)

Time of concentration = 16.82 min.

Rainfall intensity = 2.353(In/Hr)

Area averaged loss rate (Fm) = 0.0734(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 82.054 17.08 2.332
2 29.752 16.82 2.353
Omax(l) =
1.000 * 1.000 * 82.054) +
0.991 * 1.000 * 29.752) + = 111.529
Omax(2) =
1.010 * 0.985 * 82.054) +
1.000 * 1.000 * 29.752) + = 111.350
Total of 2 streams to confluence:
Flow rates before confluence point:
82.054 29.752
Maximum flow rates at confluence using above data:
111.529 111.350
Area of streams before confluence:
38.585 14.500
Effective area values after confluence:
53.085 52.505
Results of confluence:
Total flow rate = 111.529(CFS)
Time of concentration = 17.076 min.
Effective stream area after confluence = 53.085(Ac.)
Stream Area average Pervious fraction(Ap) = 0.142
Stream Area average soil loss rate(Fm) = 0.105(In/Hr)
Study area (this main stream) = 53.08(Ac.)

I L 2 Lo e R e B i o 2 o o o e b 3
Process from Point/Station 53.000 to Point/Station 54.000
**%* PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1052.500(Ft.)

Downstream point/station elevation = 1048.200(Ft.)
Pipe length = 860.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 111.529(CFS)

Given pipe size = 60.00(In.)
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Calculated individual pipe flow = 111.529(CFS)
Normal flow depth in pipe = 33.70(In.)

Flow top width inside pipe = 59.54 (In.)
Critical Depth = 36.14 (In.)

Pipe flow velocity = 9.83(Ft/s)

Travel time through pipe = 1.46 min.

Time of concentration (TC) = 18.53 min.

B I O L e N RU RSN S B N N B RY I RURURE 5 I SR R NSRRI AT RT R
Process from Point/Station 54.000 to Point/Station 54.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 53.085(Ac.)

Runoff from this stream = 111.529(CFS)

Time of concentration = 18.53 min.

Rainfall intensity = 2.220(In/Hr)

Area averaged loss rate (Fm) = 0.1046 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1425

A 2 T 2 20 2 e O L I o 0 2 o o A o A A ST A S ST S S SO S SN
Process from Point/Station 123.000 to Point/Station 124.000
**x4k% TNITIAL AREA EVALUATION ***%*

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1064.700(Ft.)

Bottom (of initial area) elevation = 1059.700(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k{0.304)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr}) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 16.158 (CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

R I T I R B IR RIS S S R S B 1 S S S A e b B T o e
Process from Point/Station 124.000 to Point/Station 124,000
***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.000(Ac.)

Runoff from this stream = 16.158 (CFS)

Time of concentration = 13.90 min.

Rainfall intensity = 2.638(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:
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Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 111.529 18.53 2.220
2 16.158 13.90 2.638
Omax (1) =
1.000 * 1.000 * 111.529) +
0.837 * 1.000 * 16.158) + = 125.052
QOmax(2) =
1.198 * 0.750 * 111.529) +
1.000 * 1.000 ~* 16.158) + = 116.346
Total of 2 streams to confluence:
Flow rates before confluence point:
111.529 16.158
Maximum flow rates at confluence using above data:
125.052 116.346
Area of streams before confluence:
53.085 7.000
Effective area values after confluence:
60.085 46.817
Results of confluence:
Total flow rate = 125.052 (CFS)
Time of concentration = 18.535 min.
Effective stream area after confluence = 60.085 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.138
Stream Area average soil loss rate(Fm) = 0.101(In/Hr)
Study area (this main stream) = 60.08 (Ac.)

R R R T I I o o e o S I S N B A U U ST S N S O S IOV A WP KRR SR O R RIS
Process from Point/Station 54.000 to Point/Station 55.000
***+ PIPEFLOW TRAVEL TIME (User specified size) ***x%

Upstream point/station elevation = 1048.200(Ft.)
Downstream point/station elevation = 1046.500(Ft.)
Pipe length = 340.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 125.052 (CFS)
Given pipe size = 63.00(In.)

Calculated individual pipe flow = 125.052 (CFS)
Normal flow depth in pipe = 35.02(In.)

Flow top width inside pipe = 62.61(In.)

Critical Depth = 37.85(In.)

Pipe flow velocity = 10.11(Ft/s)

Travel time through pipe = 0.56 min.

Time of concentration (TC) = 19.10 min.

End of computations, Total Study Area = 65.50 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.142
Area averaged SCS curve number = 56.0
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE DZ-2 HYDROLOGY
25 YEAR STORM
JN 04339

ek ke ke ok keok ok Hydrology Study Control Information ***¥xikikdka

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

RN GT TRV RURTRUANRERYRTRIRUIIIRUNTUNRESE R BV AN SRS S SN S B ST ST A SR A it st o
Process from Point/Station 100.000 to Point/Station 101.000
*%%% INITIAL AREA EVALUATION ****

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Initial subarea data:

Initial area flow distance = 960.000(Ft.)

Top (of initial area) elevation = 1103.000(Ft.)

Bottom (of initial area) elevation = 1098.400(Ft.)

Difference in elevation = 4.600(Ft.)

Slope = 0.00479 s(%)= 0.48

TC = k(0.304)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 13.794 min.

Rainfall intensity = 2.651(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 11.488 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098(In/Hr)

1.000
0.000

P SR AR R S S S S S AL S
Process from Point/Station 101.000 to Point/Station 102.000
*%x%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1098.400(Ft.)
End of street segment elevation = 1093.600(Ft.)
Length of street segment = 590.000(Ft.)
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Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000 (Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.231(CFS})
Depth of flow = 0.443(Ft.), Average velocity = 2.781(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.399(Ft.)

Flow velocity = 2.78(Ft/s)

Travel time = 3.54 min. TC = 17.33 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hx)
Rainfall intensity = 2.311(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA)} is C = 0.867

Subarea runoff = 8.544 (CFS) for 5.000(Ac.)

Total runoff = 20.032 (CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 10.00(Ac.)

Area averaged Fm value = 0.086(In/Hr)

Street flow at end of street = 20.032 (CFS)

Half street flow at end of street = 10.016 (CFS)

Depth of flow = 0.464(Ft.), Average velocity = 2.886(Ft/s)

Flow width (from curb towards crown)= 18.438(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 102.000 to Point/Station 50.000
xxx% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1085.300(Ft.)

Downstream point/station elevation = 1079.500(Ft.)
Pipe length = 460.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 20.032(CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 20.032(CFs)
Normal flow depth in pipe = 16.08(In.)

Flow top width inside pipe = 22.57(In.)

Critical Depth = 19.29(In.)

pipe flow velocity = 8.96(Ft/s)

Travel time through pipe = 0.86 min.

Time of concentration (TC) = 18.19 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
pProcess from Point/Station 50.000 to Point/Station 50.000

7257
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x*%* CONFLUENCE OF MINOR STREAMS Fkokk

Along Main Stream number: T in normal stream number 1
Stream flow area = 10.000 (Ac.)

Runoff from this stream = 20.032 (CFS)

Time of concentration = 18.19 min.

Rainfall intensity = 2.245(In/Hr)

Area averaged loss rate (Fm) = 0.0856 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 103.000 to Point/Station 104.000
**%x%* TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1103.000(Ft.)

Bottom (of initial area) elevation = 1098.400(Ft.)

Difference in elevation = 4.600(Ft.)

Slope = 0.00460 s{%)= 0.46

TC = k(0.304)*[(lengthAB)/(elevation change)]70.2

initial area time of concentration = 14.136 min.

Rainfall intensity = 2.612(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.866
Subarea runoff = 12.445(CFS)

Total initial stream area = 5.500 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098 (In/Hr)

1.000
0.000

nnonon

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 104.000 to Point/Station 105.000
*%*x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1098.400(Ft.)

End of street segment elevation = 1092.200(Ft.)
Length of street segment = 700.000(Ft.)
Height of curb above gutter flowline 8.0(In.)
Width of half street (curb to crown) 20.000 (Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade preak to crown {v/hz) = 0.020
Street flow is on (2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.193(CFS)
Depth of flow = 0.479(Ft.), Average velocity = 3.090(Ft/s)

streetflow hydraulics at midpoint of street travel:
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Halfstreet flow width = 19.189(Ft.)

Flow velocity = 3.09(Ft/s)

Travel time = 3.78 min. TC = 17.91 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 2.266(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.861

Subarea runoff = 16.826 (CFS) for 9.500(Ac.)

Total runoff = 29.271(CFS)

Effective area this stream = 15.00 (Ac.)

Total Study Area (Main Stream No. 1) = 25.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 29.271 (CFS)

Half street flow at end of street = 14.636 (CFS)

Depth of flow = 0.511(Ft.), Average velocity = 3.335(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000 (Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 105.000 to Point/Station 50.000
**x* PIPEFLOW TRAVEL TIME (User Specified size) ***%

Upstream point/station elevation = 1083.800(Ft.)
Downstream point/station elevation = 1079.500(Ft.)

Pipe length = 570.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 29.271(CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 29.271(CFS)
Normal flow depth in pipe = 20.70(In.)

Flow top width inside pipe = 27.75(In.)

Critical Depth = 22.15(In.)

Pipe flow velocity = 8.10(Ft/s)

Travel time through pipe = 1.17 min.

Time of concentration (TC) = 19.08 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 50.000 to Point/Station 50.000
**+x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 15.000 (Ac.)

Runoff from this stream = 29.271 (CFS)

Time of concentration = 19.08 min.

Rainfall intensity = 2.181 (In/Hr)

Area averaged loss rate (Fm) = 0.0978 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
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1 20.032 18.19 2.245
2 29.271 19.08 2.181
Qmax (1) =
1.000 * 1.000 * 20.032) +
1.031 * 0.953 * 29.271) + = 48.782
Qmax(2) =
0.970 * 1.000 * 20.032) +
1.000 * 1.000 * 29.271) + = 48.709
Total of 2 streams to confluence:
Flow rates before confluence point:
20.032 29.271
Maximum flow rates at confluence using above data:
48.782 48.709
Area of streams before confluence:
10.000 15.000
Effective area values after confluence:
24.293 25.000
Results of confluence:
Total flow rate = 48.782 (CFS)
Time of concentration = 18.186 min.
Effective stream area after confluence = 24.293(Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.093(In/Hr)
Study area (this main stream) = 25.00(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 50.000 to Point/Station 51.000
**%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1079.500(Ft.)
Downstream point/station elevation = 1071.300(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 48.782(CFS)
Given pipe size = 39.00(In.)

Calculated individual pipe flow = 48.782 (CFS)
Normal flow depth in pipe = 25.20(In.)

Flow top width inside pipe = 37.30(In.)

Critical Depth = 26.75(In.)

Pipe flow velocity = 8.61(Ft/s)

Travel time through pipe = 2.56 min.

Time of concentration (TC) = 20.74 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
pProcess from Point/Station 51.000 to Point/Station 51.000
*%x%%* CONFLUENCE OF MINOR STREAMS * de ok ke

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 24.293(Ac.)

Runoff from this stream = 48.782 (CFS)

Time of concentration = 20.74 min.

Rainfall intensity = 2.075(In/Hr)

Area averaged loss rate (Fm) = 0.0929(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 106.000 to Point/Station 107.000
*x*% TINITIAL AREA EVALUATION ****

7255



)

O

256

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(BAp) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1093.600(Ft.)

Bottom (of initial area) elevation = 1085.400(Ft.)

Difference in elevation = 8.200(Ft.)

Slope = 0.00820 s(%)= 0.82

TC = k(0.304)*[(length“3)/(elevation change)]170.2

Initial area time of concentration = 12.592 min.

Rainfall intensity = 2.800(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.876
Subarea runoff = 13.494 (CFS)

0.000
1.000

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 107.000 to Point/Station 108.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1085.400(Ft.)
End of street segment elevation = 1078.300(Ft.)

Length of street segment = 700.000(Ft.)
Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break {(v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on ([2] side(s) of the street
Distance from curb to property line = 10.000 (Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 20.855(CFS)
Depth of flow = 0.454 (Ft.), Average velocity = 3.167 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.948(Ft.)

Flow velocity = 3.17(Ft/s)

Travel time = 3.68 min. TC = 16.28 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.400(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.872
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Subarea runoff = 10.586(CFS) for 6.000(Ac.)

Total runoff = 24.081 (CFS)

Effective area this stream = 11.50(Ac.)

Total Study Area (Main Stream No. 1) = 36.50(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 24.081 (CFS)

Half street flow at end of street = 12.040 (CFS)

Depth of flow = 0.474(Ft.), Average velocity = 3.282(Ft/s)

Flow width (from curb towards crown)= 18.968 (Ft.)

PR e s SRR R S S S S S SR S AR Aas s
Process from Point/Station 108.000 to Point/Station 108.000
**+* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 11.500 (Ac.)

Runoff from this stream = 24.081 (CFS)

Time of concentration = 16.28 min.

Rainfall intensity = 2.400(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 48.782 20.74 2.075
2 24.081 16.28 2.400
Omax (1) =
1.000 * 1.000 * 48.782) +
0.860 * 1.000 * 24.081) + = 69.500
Omax (2) =
1.164 * 0.785 * 48.782) +
1.000 * 1.000 * 24.081) + = 68.635
Total of 2 streams to confluence:
Flow rates before confluence point:
48.782 24.081
Maximum flow rates at confluence using above data:
69.500 68.635
Area of streams before confluence:
24.293 11.500
Effective area values after confluence:
35.793 30.564
Results of confluence:
Total flow rate = 69.500 (CFS)
Time of concentration = 20.741 min.
Effective stream area after confluence = 35.793(Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.087 (In/Hr)
Study area (this main stream) = 35.79(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 51.000 to Point/Station 55.000
x%%* PIPEFLOW TRAVEL TIME (User specified size) *okok ok

Upstream point/station elevation = 1071.300(Ft.)
Downstream point/station elevation = 1062.400(Ft.)
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Pipe length = 900.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 69.500 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 69.500(CFS)
Normal flow depth in pipe = 25.76 (In.)

Flow top width inside pipe = 40.91(In.)

Critical Depth = 31.34(In.)

Pipe flow velocity = 11.23(Ft/s)

Travel time through pipe = 1.34 min.

Time of concentration (TC) = 22.08 min.

PP ST R TR S AR RS SRR S S S S S S SRSt S S SRS
Process from Point/Station 55.000 to Point/Station 55.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 35.793(Ac.)

Runoff from this stream = 69.500 (CFS)

Time of concentration = 22.08 min.

Rainfall intensity = 1.999(In/Hr)

Area averaged loss rate (Fm) = 0.0866(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

PSRN e sSSP R USRS S SRS RS S S RS S AR S S AN
Process from Point/Station 109.000 to Point/Station 110.000
*+%** TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top {(of initial area) elevation = 1080.000(Ft.)

Bottom (of initial area) elevation = 1073.700(Ft.)

Difference in elevation = 6.300(Ft.)

Slope = 0.00630 s(3%)= 0.63

TC = k(0.304)*[(length“3)/(elevation change)]70.2

Initial area time of concentration = 13.274 min.

Rainfall intensity = 2.712(In/Hr) for a 25.0 year storm
Fffective runoff coefficient used for area (O=KCIA) is C = 0.876
Subarea runoff = 10.688 (CFES)

Total initial stream area = 4.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 110.000 to Point/Station 111.000
**x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1073.700(Ft.)
End of street segment elevation = 1069.400(Ft.)
Length of street segment = 350.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
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Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade pbreak to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.438 (CFS)
Depth of flow = 0.403(Ft.), Average velocity = 3.161(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.396(Ft.)

Flow velocity = 3.16(Ft/s)

Travel time = 1.85 min. TC = 15.12 min.
Adding area flow to street

COMMERCIAL subarea type

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

8CS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.509(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.874

Subarea runoff = 7.941 (CFS) for 4.000(Ac.)

Total runoff = 18.629(CFES)

Effective area this stream = 8.50(Ac.)

Total Study Area (Main Stream No. 1) = 45.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 18.629(CFS)

Half street flow at end of street = 9.315(CFS)

Depth of flow = 0.426 (Ft.), Average velocity = 3.311 (Ft/s)
Flow width (from curb towards crown)= 16.560(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 111.000 to Point/Station 111.000
***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 8.500 (Ac.)

Runoff from this stream = 18.629(CFS)

Time of concentration = 15.12 min.

Rainfall intensity = 2.509(In/Hr)

Area averaged loss rate (Fm) = 0.0734(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 125.000 to Point/Station 126.000
*x%* INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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
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SCS curve number for soil{AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1093.200(Ft.)

Bottom (of initial area) elevation = 1085.300(Ft.)

Difference in elevation = 7.900(Ft.)

Slope = 0.00790 s(%)= 0.79

TC = k(0.304)*[(length”3)/(elevation change)}170.2

Initial area time of concentration = 12.687 min.

Rainfall intensity = 2.787(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.876
Subarea runoff = 13.433(CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 126.000 to Point/Station 127.000
*%x%*%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*

Top of street segment elevation = 1085.300(Ft.)
End of street segment elevation = 1076.300(Ft.)

Length of street segment = 900.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 28.086 (CFS)
Depth of flow = 0.498 (Ft.), Average velocity = 3.402(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 20.000(Ft.)
Flow velocity = 3.40(Ft/s)
Travel time = 4.41 min. TC = 17.10 min.

Adding area flow to street
COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00
Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.330(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.872

Subarea runoff = 22.115(CFs) for 12.000(Ac.)
Total runoff = 35.547 (CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 62.50(Ac.)

Area averaged Fm value = 0.073(In/Hr)
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Street flow at end of street = 35.547 (CFS)
Half street flow at end of street = 17.774 (CFS)
Depth of flow = 0.529(Ft.), Average velocity = 3.736(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 127.000 to Point/Station 55.000
***+ PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1069.300(Ft.)
Downstream point/station elevation = 1046.500(Ft.)
Pipe length = 1000.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 35.547(CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 35.547 (CFS)
Normal flow depth in pipe = 16.29(In.)

Flow top width inside pipe = 29.89(In.)

Critical Depth = 24.28(In.)

Pipe flow velocity = 13.05(Ft/s)

Travel time through pipe = 1.28 min.

Time of concentration (TC) = 18.37 min.
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Process from Point/Station 55.000 to Point/Station 55,000
*%x%* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 17.500(Ac.)

Runoff from this stream = 35.547 (CFS)

Time of concentration = 18.37 min.

Rainfall intensity = 2.232(In/Hr)

Area averaged loss rate (Fm) = 0.0734(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 128.000 to Point/Station 129.000
*%%% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (ARMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1078.300(Ft.)

Bottom (of initial area) elevation = 1069.400(Ft.)

Difference in elevation = 8.900(Ft.)

Slope = 0.00890 s(%)= 0.89

TC = k(0.304)*[(lengthA3)/(elevation change)170.2

Initial area time of concentration = 12.388 min.

Rainfall intensity = 2.827(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.877
Subarea runoff = 22.306(CFS)

Total initial stream area = 9.000(Ac.)
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Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)
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Process from Point/Station 129.000 to Point/Station 129.000
**x** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 9.000 (Ac.)

Runoff from this stream = 22.306 (CFS)

Time of concentration = 12.39 min.

Rainfall intensity = 2.827(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 55.000 to Point/Station 55.000
**%% [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 56.16

Pervious ratio(BAp) = 0.1380 Max loss rate(Fm)= 0.101 (In/Hr)
Rainfall intensity = 2.220(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 18.54 min. Rain intensity = 2.22(In/Hr)

Total area this stream = 60.09 (Ac.)

Total Study Area (Main Stream No. 1) = 131.59(Ac.)

Total runoff = 125.05(CFS)
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Process from Point/Station 55.000 to Point/Station 55.000
**kx* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 5

Stream flow area = 60.090 (Ac.)

Runoff from this stream = 125.050 (CFS)

Time of concentration = 18.54 min.

Rainfall intensity = 2.220(In/Hr)

Area averaged loss rate (Fm) = 0.1010(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1380

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 69.500 22.08 1.99¢%
2 18.629 15.12 2.509
3 35.547 18.37 2.232
4 22.306 12.39 2.827
5 125.050 18.54 2.220
Qmax(l) =
1.000 * 1.000 * 69.500) +
0.791 * 1.000 * 18.629) +
0.892 * 1.000 * 35.547) +
0.699 * 1.000 * 22.306) +
0.896 * 1.000 * 125.050) + = 243.559
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Qmax (2) =
1.267 * 0.685 * 69.500) +
1.000 * 1.000 * 18.629) +
1.128 * 0.823 * 35.547) +
0.884 =* 1.000 * 22.306) +
1.136 * 0.816 * 125.050) + = 247.530
Omax (3) =
1.122 * 0.832 * 69.500) +
0.886 * 1.000 * 18.629) +
1.000 * 1.000 * 35.547) +
0.784 * 1.000 * 22.306) +
1.006 * 0.991 * 125.050) + = 259.054
Qmax (4) =
1.433 * 0.561 * 69.500) +
1.131 * 0.819 * 18.629) +
1.276 * 0.674 * 35.547) +
1.000 * 1.000 * 22.306) +
1.287 * 0.668 * 125.050) + = 233.550
Omax (5) =
1.115 +* 0.840 * 69.500) +
0.881 * 1.000 * 18.629) +
0.994 * 1.000 * 35.547) +
0.779 * 1.000 * 22.306) +
1.000 * 1.000 * 125.050) + = 259.305
Total of 5 streams to confluence:
Flow rates before confluence point:
69.500 18.629 35.547 22.306 125.050
Maximum flow rates at confluence using above data:
243.559 247.530 259.054 233.550 259.305
Area of streams before confluence:
35.793 8.500 17.500 9.000 60.090
Effective area values after confluence:
130.883 105.418 124.336 87.999 125.149
Results of confluence:
Total flow rate = 259.305(CFS)
Time of concentration = 18.540 min.
Effective stream area after confluence = 125.149 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.117
Stream Area average soil loss rate(Fm) = 0.090(In/Hr)
Study area (this main stream) = 130.88 (Ac.)
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Process from Point/Station 55.000 to Point/Station 56.000
**%* PTPEFLOW TRAVEL TIME (User specified size) ***x*

Upstream point/station elevation = 1046.500(Ft.)

Downstream point/station elevation = 1043.300(Ft.)
Pipe length = 1000.00(Ft.) Manning's N = (0.013
No. of pipes = 1 Required pipe flow = 259.305(CFS)
Given pipe size = 81.00(In.)

Calculated individual pipe flow = 259.305(CFSs)
Normal flow depth in pipe = 54.33(In.)

Flow top width inside pipe = 76.13(In.)

Critical Depth = 51.19(In.)

Pipe flow velocity = 10.16(Ft/s)

Travel time through pipe = 1.64 min.

Time of concentration (TC) = 20.18 min.
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Process from Point/Station 56.000 to Point/Station 56.000
*%%x* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 125.149(Ac.)

Runoff from this stream = 259.305(CFS)

Time of concentration = 20.18 min.

Rainfall intensity = 2.110(In/Hr)

Area averaged loss rate (Fm) = 0.0897 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1174
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Process from Point/Station 130.000 to Point/Station 131.000
**x+*% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1092.200(Ft.)

Bottom (of initial area) elevation = 1084.100(Ft.)

Difference in elevation = 8.100(Ft.)

Slope = 0.00810 s(%)= 0.81

TC = k{0.304)*[(length”~3)/(elevation change)]”~0.2

Initial area time of concentration = 12.623 min.

Rainfall intensity = 2.795(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.876
Subarea runoff = 13.474 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)
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Process from Point/Station 131.000 to Point/Station 132.000
*%%* GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1084.100(Ft.)
End of street segment elevation = 1075.000(Ft.)

Length of street segment = 900.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 28.173(CFS)

7¢4
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Depth of flow = 0.498(Ft.), Average velocity = 3.418(rt/s)
Note: depth of flow exceeds top of street crown.

Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.42(Ft/s)

Travel time = 4.39 min. TC = 17.01 min.

Adding area flow to street

COMMERCIAL subarea type

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

8CS curve number for soil (AMC 2) = 56.00

Pervious ratio{Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.337(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.872

Subarea runoff = 22.181(CFS) for 12.000(Ac.)

Total runoff = 35.655(CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area {(Main Stream No. 1) = 149.09(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 35.655(CFS)

Half street flow at end of street = 17.827 (CFS)

Depth of flow = 0.529(Ft.), Average velocity = 3.753(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

PTG RS W e EUE ST RS RS S S RS S S A RS
Process from Point/Station 132.000 to Point/Station 56.000
x%%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1068.000(Ft.)
Downstream point/station elevation = 1043.300(Ft.)
Pipe length = 1100.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 35.655 (CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 35.655(CFS)
Normal flow depth in pipe = 16.41(In.)

Flow top width inside pipe = 29.87(In.)

Critical Depth = 24.30(In.)

Pipe flow velocity = 12.99(Ft/s)

Travel time through pipe = 1.41 min.

Time of concentration (TC) = 18.42 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 56.000 to Point/Station 56.000
*%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 17.500(Ac.)

Runoff from this stream = 35.655(CFS)

Time of concentration = 18.42 min.

Rainfall intensity = 2.228(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

FTeTTRTTTSTTeTTTEE aR eSS IR R LSS S ST S S S S S S S A AR S A
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Process from Point/Station 133.000 to Point/Station 134.000
*%%% INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hrx)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1076.300(Ft.)

Bottom (of initial area) elevation = 1070.900(Ft.)

Difference in elevation = 5.400(Ft.)

Slope = 0.00540 s(%)= 0.54

TC = k(0.304)*[(length”3)/(elevation change)}]”0.2

Initial area time of concentration = 13.690 min.

Rainfall intensity = 2.663{(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 12.817 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

PTG ATRTI ST R TR SR SR SRS S SR E S S S S S S S S R
Process from Point/Station 134.000 to Point/Station 135.000
*%x** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ok

Top of street segment elevation = 1070.900(Ft.)

End of street segment elevation = 1064.100(Ft.)
Length of street segment = 800.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 38.450(CFS)
Depth of flow = 0.553(Ft.), Average velocity = 3.670(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.67(Ft/s)

Travel time = 3.63 min. TC = 17.32 min.
Adding area flow to street

COMMERCIAL subarea type

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

$CS curve number for soil(AMC 2) = 56.00
Pervious ratio(aAp) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
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Rainfall intensity = 2.312(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.871

Subarea runoff = 42,588 (CFS) for 22.000(Ac.)

Total runoff = 55.405(CFS)

Effective area this stream = 27.50(Ac.)

Total Study Area (Main Stream No. 1) = 176.59(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 55.405 (CFS)

Half street flow at end of street = 27.703(CFS)

Depth of flow = 0.618 (Ft.), Average velocity = 4,242 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 135.000 to Point/Station 135.000
**%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3
Stream flow area = 27.500(Ac.)

Runoff from this stream = 55.405 (CFS)

Time of concentration = 17.32 min.

Rainfall intensity = 2.312(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/HBr)

Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 259.305 20.18 2.110
2 35.655 18.42 2.228
3 55.405 17.32 2.312
Omax (1) =

1.000 * 1.000 * 259.305) +

0.945 * 1.000 * 35.655) +

0.910 * 1.000 * 55.405) + = 343.395
Qmax(2) =

1.059 * 0.913 * 259.305) +

1.000 * 1.000 * 35.655) +

0.962 * 1.000 * 55.405) + = 339.603
Qmax (3) =

1.100 * 0.858 * 259.305) +

1.039 * 0.940 * 35.655) +

1.000 * 1.000 * 55.405) + = 335.124

Total of 3 streams to confluence:
Flow rates before confluence point:

259.305 35.655 55.405
Maximum flow rates at confluence using above data:
343.395 339.603 335.124
Area of streams before confluence:
125.149 17.500 27.500
Effective area values after confluence:
170.149 159.257 151.380
Results of confluence:
Total flow rate = 343,395 (CFS)
Time of concentration = 20.180 min.

Effective stream area after confluence = 170.149(Ac.)
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Stream Area average Pervious fraction(Ap) = 0.113
Stream Area average soil loss rate(Fm) = 0.085(In/Hr)
Study area (this main stream) = 170.15(Ac.)

FRTITRIIERFRT TR RURTRTRTRVEN TSTRIAERVANUIERERERrSEEE St B SRS SR RN R R AU S L S S S S X
Process from Point/Station 56.000 to Point/Station 57.000
*%x%** PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1043.300(Ft.)
Downstream point/station elevation = 1041.300(Ft.)
Pipe length = 640.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 343.395(CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 343.395(CFs)
Normal flow depth in pipe = 66.09(In.)

Flow top width inside pipe = 68.80(In.)

Critical Depth = 58.60(In.)

Pipe flow velocity = 10.57(Ft/s)

Travel time through pipe = 1.01 min.

Time of concentration (TC) = 21.19 min.

FH++++++ 4+t AR
Process from Point/Station 57.000 to Point/Station 57.000
*%x%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 170.149(Ac.)

Runoff from this stream = 343.395(CFS)

Time of concentration = 21.19 min.

Rainfall intensity = 2.049(In/Hr)

Area averaged loss rate (Fm) = 0.0854 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1128

FUTTTITRE TN A TG AT ATRTI SRR RYRVR SRR S R R SR E S SRS S S S S R S U
Process from Point/Station 136.000 to Point/Station 137.000
**%x% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1091.600(Ft.)

Bottom (of initial area) elevation = 1086.600(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[ (length”~3)/(elevation change) ]~0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 12.696(CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)
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Process from Point/Station 137.000 to Point/Station 138.000
**%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%*

Top of street segment elevation = 1086.600(Ft.)

End of street segment elevation = 1074.600(Ft.)

Length of street segment = 875.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.391 (CFS)
Depth of flow = 0.460(Ft.), Average velocity = 3.725(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.268(Ft.)

Flow velocity = 3.72(Ft/s)

Travel time = 3.92 min. TC = 17.82 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.273(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.871

Subarea runoff = 19.972(CFS) for 11.000(Ac.)

Total runoff = 32.668 (CFS)

Effective area this stream = 16.50 (Ac.)

Total Study Area (Main Stream No. 1) = 193.09(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 32.668 (CFS)

Half street flow at end of street = 16.334 (CFS)

Depth of flow = 0.497(Ft.), Average velocity = 3.974(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

PRI S SRR S ST SRR A AL S S S S S S SRS S SRS SRR AR s
Process from Point/Station 138.000 to Point/Station 57.000
*%%% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1067.600(Ft.)
Downstream point/station elevation = 1041.300(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 32.668 (CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 32.668 (CFS)
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Normal flow depth in pipe = 16.13(In.)
Flow top width inside pipe = 29.92(In.)
Critical Depth = 23.34(In.)

Pipe flow velocity = 12.15(Ft/s)
Travel time through pipe = 1.81 min.
Time of concentration (TC) = 19.63 min.

ERTRI A UE SR AU GE STRURT DRUSTOTSTRERTAERUEE S S S ST SRR B R A S B SR ik b o o o B ok o
Process from Point/Station 57.000 to Point/Station 57.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.500(Ac.)

Runoff from this stream = 32.668 (CFS)

Time of concentration = 19.63 min.

Rainfall intensity = 2.145(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

UTRURIRTRTETIIN RRTRTGUATINUT RYSIOEBIIERERERSE UM O R S S S S S R A P S SRR R
Process from Point/Station 139.000 to Point/Station 140.000
*%*%% INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top {(of initial area) elevation = 1074.700(Ft.)

Bottom (of initial area) elevation = 1069.700(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length”3)/(elevation change)}]"0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 12.696 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

P I P S I A S SR AR SR RS E RS S S S SRS A
Process from Point/Station 140.000 to Point/Station 141.000
*%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1069.700(Ft.)
End of street segment elevation = 1065.300(Ft.)

Length of street segment = 875.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street
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Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.391 (CFS)
Depth of flow = 0.530(Ft.), Average velocity = 2.657(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.66(Ft/s)

Travel time = 5.49 min. TC = 19.39 nmin.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.161({In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.869

Subarea runoff = 18.301(CFS) for 11.000(Ac.)

Total runoff = 30.997 (CFS)

Effective area this stream = 16.50(Ac.)

Total Study Area (Main Stream No. 1) = 209.59(Ac.)

Area averaged Fm value = 0.073(In/Hr)}

Street flow at end of street = 30.997(CFS)

Half street flow at end of street = 15.498 (CFS)

Depth of flow = 0.561(Ft.), Average velocity = 2.876(Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

S T B B T B A B B S S o A S et T e B S
Process from Point/Station 141.000 to Point/Station 141.000
*%x%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 16.500(Ac.)

Runoff from this stream = 30.997 (CFS)

Time of concentration = 19.39 min.

Rainfall intensity = 2.161(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 343.395 21.19 2.049
2 32.668 19.63 2.145
3 30.997 19.39 2.161
Omax (1) =
1.000 * 1.000 * 343.395) +
0.954 * 1.000 * 32.668) +
0.946 * 1.000 * 30.997) + = 403.878
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Qmax (2) =
1.049 * 0.926 * 343.395) +
1.000 * 1.000 * 32.668) +
0.992 * 1.000 * 30.997) + = 397.121
Qmax (3) =
1.057 * 0.915 * 343.395) +
1.008 * 0.988 * 32.668) +
1.000 * 1.000 * 30.997) + = 395.682
Total of 3 streams to confluence:
Flow rates before confluence point:
343.395 32.668 30.997
Maximum flow rates at confluence using above data:
403.878 397.121 395.682
Area of streams before confluence:
170.149 16.500 16.500
Effective area values after confluence:
203.149 190.611 188.502
Results of confluence:
Total flow rate = 403.878 (CFS)
Time of concentration = 21.190 min.
Effective stream area after confluence = 203.149(Ac.)
Stream Area average Pervious fraction(Ap) = 0.111
Stream Area average soil loss rate(Fm) = 0.083(In/Hr)
Study area (this main stream) = 203.15(Ac.)

FRTRTRURUAFEE A AT AT RTRTEN I RURTRE I GEN BN RTRUN AN S S AN SRR AR RN S SUEE S S ST IS U Lt 2 b b b b ot
Process from Point/Station 57.000 to Point/Station 63.000
***x* PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1041.300(Ft.)
Downstream point/station elevation = 1039.500(Ft.)

Pipe length = 560.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 403.878 (CFS)
Given pipe size = 92.00(In.)

Calculated individual pipe flow = 403.878 (CFS)

Normal flow depth in pipe = 66.66(In.)

Flow top width inside pipe = 82.20(In.)

Critical Depth = 62.03(In.)

Pipe flow velocity = 11.27(Ft/s)

Travel time through pipe = 0.83 min.

Time of concentration (TC) = 22.02 min.

End of computations, Total Study Area = 209.59 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.111
Area averaged SCS curve number = 53.8
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{ San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, {(c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE DZ-1 HYDROLOGY
25 YEAR STORM
JN 04339

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 {(In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition {BAMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 300.000 to Point/Station 301.000
*%%* TNITIAL AREA EVALUATION * ok ok ok

O

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1068.100(Ft.)

Bottom (of initial area) elevation = 1063.100(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(lengthA3)/(elevation change) ]1°0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

0.000
1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
process from Point/Station 301.000 to Point/Station 302.000
*+x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1063.100(Ft.)
End of street segment elevation = 1060.000(Ft.)
Length of street segment = 620.000(Ft.)

O
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Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown {(v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz)} = 0.020
Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade preak to crown = 0.0150
Estimated mean flow rate at midpoint of street = 28.277(CFS)
Depth of flow = 0.703(Ft.), Average velocity = 3.027(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 1.81(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 30.392(Ft.)

Flow velocity = 3.03(Ft/s)

Travel time = 3.41 min. TC = 17.32 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.313(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) {(Q=KCIA) is C = 0.871

Subarea runoff = 27.756 (CFS) for 14.500(Ac.)

Total runoff = 39.297(CFS)

Effective area this stream = 19.50(Ac.)

Total Study Area (Main Stream No. 1) = 19.50(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 39,297 (CFS)

Half street flow at end of street = 39.297(CFS)

Depth of flow = 0.789(Ft.), Average velocity = 3.146(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 6.12(Ft.)
Flow width (from curb towards crown)= 34.707(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 302.000 to Point/Station 65.000
*%4++ PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1055.000(Ft.)
Downstream point/station elevation = 1051.700(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 39.297 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 39.297 (CFS)
Normal flow depth in pipe = 25.13(In.)

Flow top width inside pipe = 33.06(In.)

Critical Depth = 24.50(In.)

Pipe flow velocity = 7.47(Ft/s)

Travel time through pipe = 1.47 min.

Time of concentration (TC) = 18.79 min.
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TR E e e S SRR L SR SRS S S S S S S S RS
Process from Point/Station 65.000 to Point/Station 65.000
*%*%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 19.500 (Ac.)

Runoff from this stream = 39,297 (CFS)

Time of concentration = 18.79 min.

Rainfall intensity = 2.202(In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

ETTTUURTTETTE R EEE SRR R R PSR R PP LS SRS SRS S S S S S S S RS
Process from Point/Station 303.000 to Point/Station 304.000
*%%% INITIAL AREA EVALUATION ***x*

RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1064.500(Ft.)

Bottom (of initial area) elevation = 1060.000(Ft.)

Difference in elevation = 4.500(Ft.)

Slope = 0.00450 s(%)= 0.45

TC = k(0.389)*[ (length”3)/(elevation change)]70.2

Initial area time of concentration = 18.168 min.

Rainfall intensity = 2.247(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.753
Subarea runoff = 13.535(CFS)

Total initial stream area = 8.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367 (In/Hr)

0.000
1.000

TR RS SR R R R RS S S S SRS S S SRS
Process from Point/Station 304.000 to Point/Station 304.000
*%%*x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000 (Ac.)

Runoff from this stream = 13.535(CFS)

Time of concentration = 18.17 min.

Rainfall intensity = 2.247 (In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 39.297 18.79 2.202

2 13.535 18.17 2.247
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Omax(l) =
1.000 * 1.000 * 39.297) +
0.976 * 1.000 * 13.535) + = 52.509
Omax (2) =
1.021 * 0.967 * 39,297) +
1.000 * 1.000 * 13.535) + = 52.334
Total of 2 streams to confluence:
Flow rates before confluence point:
39,297 13.535
Maximum flow rates at confluence using above data:
52.509 52.334
Area of streams before confluence:
19.500 8.000
Effective area values after confluence:
27.500 26.856
Results of confluence:
Total flow rate = 52.509(CFS)
Time of concentration = 18.789 min.
Effective stream area after confluence = 27.500(Ac.)
Stream Area average Pervious fraction(Ap) = 0.216
Stream Area average soil loss rate(Fm) = 0.159(In/Hr)
Study area (this main stream) = 27.50(Ac.)

ERTRE NPT RO U RIS S U RN RURAE R A S NS S AT B R A A et b N L S L L S
Process from Point/Station 65.000 to Point/Station 66.000
*%%x% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1051.700(Ft.)
Downstream point/station elevation = 1048.400(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 52.509 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 52.509 (CFS)
Normal flow depth in pipe = 24.47 (In.)

Flow top width inside pipe = 47.99(In.)

Critical Depth = 26.14(In.)

Pipe flow velocity = 8.15(Ft/s)

Travel time through pipe = 1.35 min.

Time of concentration (TC) = 20.14 min.

IR R AT G ST AT E S SR AN RIIR ST S AE SRS AT ERUE RS RS SR S S S S S
Process from Point/Station 66.000 to Point/Station 66.000
*%%* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 27.500(Ac.)

Runoff from this stream = 52.509 (CFS)

Time of concentration = 20.14 min.

Rainfall intensity = 2.112(In/Hr)

Area averaged loss rate (Fm) = 0.1588(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2164

TRTTETFRTETISRURTEERIREEN R RE R RURTRYRI AN SRS BTSSR R SR R S S S SR Ut i ko b ik
Process from Point/Station 305.000 to Point/Station 306.000
*%x** TNITIAL AREA EVALUATION ****

SCHOOL subarea
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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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.440(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top {(of initial area) elevation = 1062.000(Ft.)

Bottom (of initial area) elevation = 1055.400(Ft.)

Difference in elevation = 6.600(Ft.)

Slope = 0.00660 s(%)= 0.66

TC = k(0.412)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 17.823 min.

Rainfall intensity = 2.273(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.726
Subarea runoff = 13.193(CFS)

Total initial stream area = 8.000(Ac.)
Pervious area fraction = 0.600
Initial area Fm value = 0.440(In/Br)

B i 20 1 o 1 o o o o o S S O S 0 S B 0 0 0 S O O S O R B R R
Process from Point/Station 306.000 to Point/Station 306.000
**x%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000 (Ac.)

Runoff from this stream = 13.193(CFS)

Time of concentration = 17.82 min.

Rainfall intensity = 2.273(In/Hr)

Area averaged loss rate (Fm) = 0.4404 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6000
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Process from Point/Station 307.000 to Point/Station 308.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1070.100(Ft.)

Bottom (of initial area) elevation = 1065.100(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[ (length”~3)/(elevation change)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

Total initial stream area = 5.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)
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Process from Point/Station 308.000 to Point/Station 309.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1065.100(Ft.)
End of street segment elevation 1062.700(Ft.)
Length of street segment = 650.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.176 (CFS)
Depth of flow = 0.499(Ft.), Average velocity = 2.073(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.07(Ft/s)

Travel time = 5.23 min. TC = 23.02 min.
Adding area flow to street

RESIDENTIAL(S - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.950(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.731

Subarea runoff = 12.777(CFS) for 10.000 (Ac.)

Total runoff = 21.365(CFS)

Effective area this stream = 15.00 (Ac.)

Total Study Area (Main Stream No. 1) = 50.50(Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 21.365(CFS)

Half street flow at end of street = 10.682 (CFS)

Depth of flow = 0.528(Ft.), Average velocity = 2.260(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 309.000 to Point/Station 310.000
*%x** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *k kK

1062.700(Ft.)
1055.400(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 1450.000(Ft.)
Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)

Distance from crown to crossfall grade break = 18.500(Ft.)
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Slope from gutter to grade break (v/hz)
Slope from grade break to crown (v/hz)
Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 32.047 (CFS)
Depth of flow = 0.566(Ft.), Average velocity = 2.915(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.92(Ft/s)

Travel time = 8.29 min. TC = 31.31 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

8CS curve number for soil (BABMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.621(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.696

Subarea runoff = 12.494 (CFS) for 15.000(Ac.)

Total runoff = 33.859(CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 65.50(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 33.859(CFS)

Half street flow at end of street = 16.929(CFS)

Depth of flow = 0.576(Ft.), Average velocity = 2.980(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 310.000 to Point/Station 310.000
*%k* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 30.000(Ac.)

Runoff from this stream = 33.859(CFS)

Time of concentration = 31.31 min.

Rainfall intensity = 1.621(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

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

1 52.509 20.14 2.112

2 13.193 17.82 2.273

3 33.859 31.31 1.621

QOmax{l) =
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1.000 * 1.000 * 52.509) +
0.912 * 1.000 * 13.193) +

1.392 * 0.643 * 33.859) + = 94.859
Qmax (2) =
1.082 * 0.885 * 52.509) +
1.000 * 1.000 * 13.193) +
1.520 * 0.569 * 33.859) + = 92.783
Qmax (3) =
0.749 * 1.000 * 52.509) +
0.644 * 1.000 * 13.193) +
1.000 * 1.000 * 33.859) + = 81.665
Total of 3 streams to confluence:
Flow rates before confluence point:
52.509 13.193 33.859
Maximum flow rates at confluence using above data:
94.859 92,783 81.665
Area of streams before confluence:
27.500 8.000 30.000
Effective area values after confluence:
54.799 49.419 65.500
Results of confluence:
Total flow rate = 94.859 (CFS)
Time of concentration = 20.139 min.
Effective stream area after confluence = 54.799(Ac.)
Stream Area average Pervious fraction(Ap) = 0.393
Stream Area average soil loss rate(Fm) = 0.289(In/Hr)
Study area (this main stream) = 65.50(Ac.)
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Process from Point/Station 66.000 to Point/Station 67.000
**+% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1048.400(Ft.)
Downstream point/station elevation = 1044.600(Ft.)
Pipe length = 760.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 94.859 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 94.859 (CFS)
Normal flow depth in pipe = 32.72(In.)

Flow top width inside pipe = 52.77(In.)

Critical Depth = 34.30(In.)

Pipe flow velocity = 9.41(Ft/s)

Travel time through pipe = 1.35 min.

Time of concentration (TC) = 21.49 min.

FRPRTEERINTHANRI AU AFRPATRTEN R RURTRE RN GRS S SN SRS BTSN SR VSR S B R Rt o s o o et e e
Process from Point/Station 67.000 to Point/Station 67.000
*% %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 54,799 (Ac.)

Runoff from this stream = 94.859(CFS)

Time of concentration = 21.49 min.

Rainfall intensity = 2.032(In/Hr)

Area averaged loss rate (Fm) = 0.2885(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3931
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Process from Point/Station 311.000 to Point/Station 312.000
**x%%x TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1062.400(Ft.)
Bottom (of initial area) elevation = 1057.400(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 13.741(CFS)

Total initial stream area = 8.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)
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Process from Point/Station 312.000 to Point/Station 313.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1057.400(Ft.)
End of street segment elevation 1052.600(Ft.)
Length of street segment = 960.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)

Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz)} = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 20.611 (CFS)
Depth of flow = 0.502(Ft.), Average velocity = 2.442 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.44 (Ft/s)

Travel time = 6.55 min. TC = 24.34 min.
Adding area flow to street

SCHOOL subarea

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
SCS curve number for soil (AMC 2) = 56.00



O)

()

O

%o

Pervious ratio (Ap) 0.6000 Max loss rate(Fm)= 0.440(In/Hr)
Rainfall intensity 1.885(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.707

Subarea runoff = 7.592 (CFS) for 8.000(Ac.)

Total runoff = 21.333(CFS8)

Effective area this stream = 16.00 (Ac.)

Total Study Area (Main Stream No. 1) = 81.50(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Street flow at end of street = 21.333(CFS)

Half street flow at end of street = 10.666 (CFS)

Depth of flow = 0.507(Ft.), Average velocity = 2.475(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 313.000 to Point/Station 313.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.000 (Ac.)

Runoff from this stream = 21.333(CFS)

Time of concentration = 24.34 min.

Rainfall intensity = 1.885(In/Hr)

Area averaged loss rate (Fm) = 0.4037(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 94.859 21.49 2.032
2 21.333 24.34 1.885
Omax(1l) =
1.000 * 1.000 * 94.859) +
1.099 * 0.883 * 21.333) + = 115.552
Omax(2) =
0.916 * 1.000 * 94.859) +
1.000 * 1.000 * 21.333) + = 108.212
Total of 2 streams to confluence:
Flow rates before confluence point:
94.859 21.333
Maximum flow rates at confluence using above data:
115.552 108.212
Area of streams before confluence:
54.799 16.000
Effective area values after confluence:
68.921 70.799
Results of confluence:
Total flow rate = 115.552 (CFS)
Time of concentration = 21.485 min.
Effective stream area after confluence = 68.921(Ac.)
Stream Area average Pervious fraction(Ap) = 0.429
Stream Area average soil loss rate(Fm) = 0.315(In/Hr)
Study area (this main stream) = 70.80(Ac.)

B o ST T o
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Process from Point/Station 67.000 to Point/Station 68.000
*%%%* PIPEFLOW TRAVEL TIME (User specified size) ****
Upstream point/station elevation = 1044.600(Ft.)
Downstream point/station elevation = 1040.800(Ft.)
Pipe length = 760.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 115.552 (CFS)
Given pipe size = 60.00(In.)

Calculated individual pipe flow = 115.552 (CFS)
Normal flow depth in pipe = 34.45(In.)

Flow top width inside pipe = 59.34(In.)

Critical Depth = 36.80(In.)

Pipe flow velocity = 9.91(Ft/s)

Travel time through pipe = 1.28 min.

Time of concentration (TC) = 22.76 min.
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Process from Point/Station 68.000 to Point/Station 68.000
*%%% CONFLUENCE OF MAIN STREAMS ****

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

Effective stream flow area = 68.921 (Ac.)

Total study area this main stream = 81.500(Ac.)
Runoff from this stream = 115.552 (CFS)

Time of concentration = 22,76 min.

Rainfall intensity = 1.962(In/Hr)

Area averaged loss rate (Fm) = 0.3146(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4286

Program is now starting with Main Stream No. 2

FRPIPRITOIIIT RIS I S RTI ST RTRYRIRTE S ST AE S E RE S SRS B S S S S S SRS S A
Process from Point/Station 314.000 to Point/Station 315.000
*%%%x TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1079.500(Ft.)

Bottom (of initial area) elevation = 1074 .500(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area {Q=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

PR RS S S S S SRR A AR A S
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Process from Point/Station 315.000 to Point/Station 318.000
*%*+* GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1074.500(Ft.)
End of street segment elevation = 1069.500(Ft.)

Length of street segment = 1000.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500 (Ft.)
Slope from gutter to grade break {(v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.888 (CFS)
Depth of flow = 0.465(Ft.), Average velocity = 2,269 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.520(Ft.)

Flow velocity = 2.27(Ft/s)

Travel time = 7.35 min. TC = 25.13 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.849(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.721

Subarea runoff = 9,421 (CFS) for 8.500(Ac.)

Total runoff = 18.009 (CFS)

Effective area this stream = 13.50(Ac.)

Total Study Area (Main Stream No. 2) = 13.50(Ac.)

Area averaged Fm value = 0.367(In/Hrx)

Street flow at end of street = 18.009 (CFS)

Half street flow at end of street = 9.005(CFS)

Depth of flow = 0.484 (Ft.), Average velocity = 2.340(Ft/s)

Flow width (from curb towards crown)= 19.433(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 318.000 to Point/Station 318.000
*%%%* CONFLUENCE OF MINOR STREAMS &k kK

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 13.500(Ac.)

Runoff from this stream = 18.009 (CFS)

Time of concentration = 25.13 min.

Rainfall intensity = 1.849(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (ARp) = 0.5000

TR RET RS R EER SRR R R L LS EEEES S S SRS S S AR E AR
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Process from Point/Station 316.000 to Point/Station 317.000
**%* INITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1079.500(Ft.)

Bottom (of initial area) elevation = 1074.500(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (0=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)
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Process from Point/Station 317.000 to Point/Station 318.000
**%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1074.500(Ft.)
End of street segment elevation = 1069.500(Ft.)
Length of street segment = 1000.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 16.317 (CFS)
Depth of flow = 0.469(Ft.), Average velocity = 2.284 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.711(Ft.)

Flow velocity = 2.28(Ft/s)

Travel time = 7.30 min. TC = 25.09 min.
Adding area flow to street

RESIDENTIAL(S5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

1.851(In/Hr) for a 25.0 year storm

Rainfall intensity
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Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.722

Subarea runoff = 10.115(CFS) for 9.000(Ac.)

Total runoff = 18.703(CFS)

Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 2) = 27.50(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 18.703(CFS)

Half street flow at end of street = 9.351 (CFS)

Depth of flow = 0.489(Ft.), Average velocity = 2.362(Ft/s)
Flow width (from curb towards crown)= 19.717(Ft.)

PITTTIIEI NI IPRTRIIIE OISR BTSSR SRR A R S R S S S S S A ARk
Process from Point/Station 318.000 to Point/Station 318.000
*%%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 14.000 (Ac.)

Runoff from this stream = 18.703 (CFS)

Time of concentration = 25.09 min.

Rainfall intensity = 1.851(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {(min) (In/Hr)
1 18.009 25.13 1.849
2 18.703 25.09 1.851
Qmax (1) =
1.000 * 1.000 * 18.009) +
0.999 * 1.000 * 18.703) + = 36.685
Omax (2) =
1.001 * 0.998 * 18.009) +
1.000 * 1.000 * 18.703) + = 36.703
Total of 2 streams to confluence:
Flow rates before confluence point:
18.009 18.703
Maximum flow rates at confluence using above data:
36.685 36.703
Area of streams before confluence:
13.500 14.000
Effective area values after confluence:
27.500 27.474
Results of confluence:
Total flow rate = 36.703(CFS)
Time of concentration = 25.087 min.
Effective stream area after confluence = 27.474 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.500
Stream Area average soil loss rate(Fm) = 0.367(In/Hr)
Study area (this main stream) = 27.50(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 318.000 to Point/Station 319.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*




O

O

O

365

Top of street segment elevation 1069.500(Ft.)

End of street segment elevation 1063.000(Ft.)

Length of street segment = 1300.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18. 500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 49.061 (CFS)
Depth of flow = 0.648 (Ft.), Average velocity = 3.444 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.44(Ft/s)

Travel time = 6.29 min. TC = 31.38 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio{Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.619(In/Hxr) for a 25.0 year storm

Effective runoff coefficient used for area,(total area with modified
rational method) (Q=KCIA) is C = 0.696

Subarea runoff = 15. 091(CFS) for 18.500(Ac.)

Total runoff = 51.795(CFS)

Effective area this stream = 45.97 (Ac.)

Total Study Area (Main Stream No. 2) = 46.00 (Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 51.795(CFS)

Half street flow at end of street = 25.897 (CFS)

Depth of flow = 0.659(Ft.), Average velocity = 3.519(Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

B T o o L 3 aF o o S SR A Y B R R S R R Ot B A S I R KT RV RO A R R TR
Process from Point/Station 319.000 to Point/Station 68.000
***% PIPEFLOW TRAVEL TIME (User specified size) ***+*

Upstream point/station elevation = 1054.800(Ft.)
Downstream point/station elevation = 1041.800(Ft.)
Pipe length = 900.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 51.795(CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 51.795(CFS)
Normal flow depth in pipe = 18.02(In.)

Flow top width inside pipe = 46.49(In.)

Critical Depth = 25.91(In.)

Pipe flow velocity = 12.01(Ft/s)

Travel time through pipe = 1.25 min.
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Time of concentration (TC) = 32.63 min.

ITUERIT YRSIRUIN I RIRTRTIN AT RISTRr S RVII SRS R AN RERTRVES S AN BUS SRS R AT AUE RS S S S S K LSS S X S8
Process from Point/Station 68.000 to Point/Station 68.000
**%x* CONFLUENCE OF MAIN STREAMS ***¥*

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

Effective stream flow area = 45.974 (Ac.)

Total study area this main stream = 46.000 (Ac.)
Runoff from this stream = 51.795(CFS)

Time of concentration = 32.63 min.

Rainfall intensity = 1.581(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 115.552 22.76 1.962
2 51.795 32.63 1.581
QOmax(l) =
1.000 * 1.000 * 115.552) +
1.314 * 0.698 * 51.795) + = 163.034
QOmax(2) =
0.769 * 1.000 * 115.552) +
1.000 * 1.000 * 51.795) + = 140.618
Total of 2 main streams to confluence:
Flow rates before confluence point:
116.552 52.795
Maximum flow rates at confluence using above data:
163.034 140.618
Effective Area of streams before confluence:
68.921 45.974
Effective area values after confluence:
100.998 114.895
Results of confluence:
Total flow rate = 163.034 (CFS)
Time of concentration = 22.764 min.
Effective stream area after confluence = 100.998 (Ac.)
Stream Area average Pervious fraction(ap) = 0.457
Stream Area average soil loss rate(Fm) = 0.336(In/Hr)
Steam effective area = 114.90 (Ac.)

PRSI S EEEES SE R E R E R S RS S S XS S S A S S S S S A
Process from Point/Station 68.000 to Point/Station 68.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 100.998(Ac.)

Runoff from this stream = 163.034 (CFS)
Time of concentration = 22.76 min.
Rainfall intensity = 1.962(In/Hr)

Area averaged loss rate (Fm) = 0.3355(In/Hr)
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Area averaged Pervious ratio (Ap) = 0.4572

TR S e LRSS S SRS SSRGS
Process from Point/Station 320.000 to Point/Station 321.000
*#%x+* TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (ABMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1057.100(Ft.)
Bottom (of initial area) elevation = 1052.100(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.755
Subarea runoff = 11.164 (CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 321.000 to Point/Station 321.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.500 (Ac.)

Runoff from this stream = 11.164 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 322.000 to Point/Station 323.000
%%+ TNITIAL AREA EVALUATION * ok k&

RESIDENTIAL(5 - 7 dwl/acre)

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

3SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top {(of initial area) elevation = 1057.100(Ft.)
Bottom (of initial area) elevation = 1052.100(Ft.)
Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length“3)/(elevation change)170.2
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Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

Total initial stream area = 5.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

FIFIAITISI RIS AT RTRTR R STRTRIOURY RSO IY B BRSNS R R S R S K S SR A
Process from Point/Station 323.000 to Point/Station 323.000
*%%x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 5.000(Ac.)

Runoff from this stream = 8.588 (CFS)

Time of concentration = 17.79 nmin.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (rain) (In/Hr)
1 163.034 22.76 1.962
2 11.164 17.79 2,275
3 8.588 17.79 2.275
Omax (1) =
1.000 * 1.000 * 163.034) +
0.836 * 1.000 * 11.164) +
0.836 * 1.000 * 8.588) + = 179.547
Omax (2) =
1.192 * 0.781 * 163.034) +
1.000 * 1.000 * 11.164) +
1.000 * 1.000 * 8.588) + = 171.663
Omax (3) =
1.192 * 0.781 * 163.034) +
1.000 * 1.000 * 11.164) +
1.000 * 1.000 * 8.588) + = 171.663

Total of 3 streams to confluence:
Flow rates before confluence point:
163.034 11.164 8.588
Maximum flow rates at confluence using above data:
179.547 171.663 171.663
Area of streams before confluence:
100.998 6.500 5.000
Effective area values after confluence:
112.498 90.426 90.426
Results of confluence:
Total flow rate = 179.547 (CFS)
Time of concentration = 22.764 min.
Effective stream area after confluence = 112.498 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.462
Stream Area average soil loss rate(Fm) = 0.339(In/Hr)
Study area (this main stream) = = 112.50(Ac.)

ST TE TR SRS RS SRS S S S SR SRS A S A A
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Process from Point/Station 68.000 to Point/Station 69.000
**%x+* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1040.800(Ft.)

Downstream point/station elevation = 1038.800(Ft.)
Pipe length = 400.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 179.547 (CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 179.547(CFS)
Normal flow depth in pipe = 36.80(In.)

Flow top width inside pipe = 83.35(In.)

Critical Depth = 41.80(In.)

Pipe flow velocity = 11.06(Ft/s)

Travel time through pipe = 0.60 min.

Time of concentration (TC) = 23.37 min.

PRI prrar e R R L R S SR S S SN S A S S AR
Process from Point/Station 69.000 to Point/Station 69.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 112.498 (Ac.)

Runoff from this stream = 179.547 (CFS)

Time of concentration = 23.37 min.

Rainfall intensity = 1.932(In/Hr)

Area averaged loss rate (Fm) = 0.3387(In/Hr)
Brea averaged Pervious ratio (Ap) = 0.4615

PRI R et SRR L PR RS S S S RS S A AR A S S UARS R
Process from Point/Station 324.000 to Point/Station 325.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(S5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1055.000(Ft.)

Bottom (of initial area) elevation = 1050.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 13.741 (CFS)

Total initial stream area = 8.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 325.000 to Point/Station 325.000
*% %% CONFLUENCE OF MINOR STREARMS * d ok x

%69
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Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000 (Ac.)

Runoff from this stream = 13.741 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

PNV RN RS E E RS S S SRR A
Process from Point/Station 326.000 to Point/Station 327.000
*%x%% INITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

3CS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1055.000(Ft.)

Bottom (of initial area) elevation = 1050.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length"3)/(elevation change)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 12.023(CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

PRI OO ST IrTRIRFFAF SRU IR STAEAVEVEVRREU S SR R R R R R S S S S S S S S A S S S AR S
Process from Point/Station 327.000 to Point/Station 327.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 7.000 (Ac.)

Runoff from this stream = 12.023(CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 179.547 23.37 1.932
2 13.741 17.79 2.275
3 12.023 17.79 2.275
Qmax (1) =
1.000 * 1.000 * 179.547) +
0.820 * 1.000 * 13.741) +
0.820 * 1.000 * 12.023) + = 200.674

Qmax (2) =
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1.216 * 0.761 * 179.547)

+
1.000 * 1.000 * 13.741) +
1.000 * 1.000 * 12.023) + = 191.922
Omax (3) =
1.216 * 0.761 * 179.547) +
1.000 * 1.000 * 13.741) +
1.000 * 1.000 * 12.023) + = 191.922
Total of 3 streams to confluence:
Flow rates before confluence point:
179.547 13.741 12.023
Maximum flow rates at confluence using above data:
200.674 191.922 191.922
Area of streams before confluence:
112.498 8.000 7.000
Effective area values after confluence:
127.498 100.646 100.646
Results of confluence:
Total flow rate = 200.674 (CFS)
Time of concentration = 23.366 min.
Effective stream area after confluence = 127.498 (Ac.)
Stream Area average Pervious fraction{(Ap) = 0.466
Stream Area average soil loss rate(Fm) = 0.342(In/Hr)
Study area (this main stream) = 127.50 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 69.000 to Point/Station 70.000
**** PIPEFLOW TRAVEL TIME (User specified size) ok ok

Upstream point/station elevation = 1038.800(Ft.)

Downstream point/station elevation = 1034.600(Ft.)
Pipe length = 880.00 (Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 200.674 (CFS)
Given pipe size = 96.00(In.)

Calculated individual pipe flow = 200.674 (CFS)
Normal flow depth in pipe = 37.22(In.)

Flow top width inside pipe = 93.55(In.)

Critical Depth = 42.53(In.)

Pipe flow velocity = 11.14(Ft/s)

Travel time through pipe = 1.32 min.

Time of concentration (TC) = 24.68 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 70.000 to Point/Station 70.000
**%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 127.498 (Ac.)

Runoff from this stream = 200.674 (CFS)

Time of concentration = 24.68 min.

Rainfall intensity = 1.869(In/Hr)

Area averaged loss rate (Fm) = 0.3421(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4661

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 328.000 to Point/Station 329.000
*%%% TNITIAL AREA EVALUATION ****
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RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (BMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1057.800(Ft.)

Bottom (of initial area) elevation = 1052.800(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

0.000
1.000

Total initial stream area = 5.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)
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Process from Point/Station 329.000 to Point/Station 330.000
***%x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1052.800(Ft.)
End of street segment elevation = 1048.800(Ft.)

Length of street segment = 800.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)

Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 18.893 (CFS)
Depth of flow = 0.491(Ft.), Average velocity = 2.368 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.793(Ft.)

Flow velocity = 2.37(Ft/s)

Travel time = 5.63 min. TC = 23.42 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (BMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.929(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.729
Subarea runoff = 15.316(CFS) for 12.000 (Ac.)
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Total runoff = 23.904 (CFS)

Effective area this stream = 17.00(Ac.)

Total Study Area (Main Stream No. 1) = 89.50(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 23.904 (CFS)

Half street flow at end of street = 11.952 (CFS)

Depth of flow = 0.522(Ft.), Average velocity = 2.590(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

RTEERIETRTRTRTATRIGURIIT REGRRVRURTRN TRVRTRERENT RIS ISR AR SRR S A S N R SRR O R S S S S S S S
Process from Point/Station 330.000 to Point/Station 331.000
*%%x%x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1048.800(Ft.)

End of street segment elevation = 1045.500(Ft.)
Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2) side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 35.856 (CFS)
Depth of flow = 0.586(Ft.), Average velocity = 3.042(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.04(Ft/s)

Travel time = 3.62 min. TC = 27.04 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil{AMC 2) = 56.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.770{In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.713

Subarea runoff = 19.031(CFS) for 17.000(Ac.)

Total runoff = 42.935(CFS)

Effective area this stream = 34.00(Ac.)

Total Study Area {(Main Stream No. 1) = 106.50(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 42.935(CFS)

Half street flow at end of street = 21.467 (CFS)

Depth of flow = 0.620(Ft.), Average velocity =  3.267(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 331.000 to Point/Station 70.000
*%%x% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1038.600(Ft.)
Downstream point/station elevation = 1034.600(Ft.)
Pipe length = 800.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 42,935 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 42,935 (CFS)
Normal flow depth in pipe = 23.53(In.)

Flow top width inside pipe = 41.69(In.)

Critical Depth = 24.51(In.)

Pipe flow velocity = 7.74(Ft/s)

Travel time through pipe = 1.72 min.

Time of concentration (TC) = 28.76 min.

FIFEFOIIIRTIE I ATRIA I NI RURVIN QUSSR G AVETRERERTSTOVEVER SR S BT SR AR SRR R R A S S K S S
Process from Point/Station 70.000 to Point/Station 70.000
*%** CONFLUENCE OF MINOR STREAMS *¥**

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 34.000(Ac.)

Runoff from this stream = 42.935(CFS)

Time of concentration = 28.76 min.

Rainfall intensity = 1.706(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

EUFIFRITRIITATRI ATRE AU UTRN AT BT R OT RIS IR EY S SRR SRR AR R A B S AL S
Process from Point/Station 332.000 to Point/Station 333.000
*%x%*x TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1053.200(Ft.)

Bottom (of initial area) elevation = 1048.200(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length"3)/(elevation change) 170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275{In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 8.588 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

PR RS E EE S S LSS S S A
Process from Point/Station 333.000 to Point/Station 334.000
*+*x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
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Top of street segment elevation = 1048.200(Ft.)
End of street segment elevation = 1045.600(Ft.)

Length of street segment = 520.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500 (Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz} = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.458 (CFS)
Depth of flow = 0.462(Ft.), Average velocity = 2.254 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.326(Ft.)

Flow velocity = 2.25(Ft/s)

Travel time = 3.85 min. TC = 21.63 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 2.023(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.737

Subarea runoff = 10.791(CFS) for 8.000(Ac.)

Total runoff = 19.379(CFS)

Effective area this stream = 13.00 (Ac.)

Total Study Area (Main Stream No. 1) = 119.50 (Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 19.379(CFS)

Half street flow at end of street = 9.689(CFS)

Depth of flow = 0.495(Ft.), Average velocity = 2.383(Ft/s)

Flow width (from curb towards crown)= 19.986(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 334.000 to Point/Station 334.000
**%x% CONFLUENCE OF MINOR STREAMS dok ok

Blong Main Stream number: 1 in normal stream number 3

Stream flow area = 13.000(Ac.)

Runoff from this stream = 19.379(CFS)

Time of concentration = 21.63 min.

Rainfall intensity = 2.023(In/Hr)

Area averaged loss rate (Fm) = 0.3670{(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 335.000 to Point/Station 336.000
*%x%* INITIAL AREA EVALUATION * ok k ok
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RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1053.200(Ft.)

Bottom (of initial area) elevation = 1048.200(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 10.306(CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367 (In/Hr)

FIFTITITINIRI I WA ST R S ST R SRR SR R R R A R SR S B S S S S S S S S RS S S A
Process from Point/Station 336.000 to Point/Station 337.000
*%x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION F kK k

Top of street segment elevation = 1048.200(Ft.)

End of street segment elevation = 1045.600(Ft.)
Length of street segment = 520.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street {(curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on {[2] side(s)} of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 21.470(CFS)
Depth of flow = 0.508(Ft.), Average velocity = 2.482(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.48 (Ft/s)

Travel time = 3.49 min. TC = 21.28 min.
Adding area flow to street

RESIDENTIAL(5 ~ 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.043(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified



O

O

O

51

rational method) (Q=KCIA) is C = 0.738

Subarea runoff = 18.361(CFS) for 13.000(Ac.)

Total runoff = 28.667 (CFS)

Effective area this stream = 19,00 (Ac.)

Total Study Area (Main Stream No. 1) = 138.50(Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 28.667 (CFS)

Half street flow at end of street = 14.333(CFS)

Depth of flow = 0.549(Ft.), Average velocity = 2.783(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 337.000 to Point/Station 337.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4
Stream flow area = 19.000 (Ac.)

Runoff from this stream = 28.667 (CFS)

Time of concentration = 21.28 min.

Rainfall intensity = 2.043(In/Hr)

Area averaged loss rate (Fm) = 0.3670 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 200.674 24.68 1.869
2 42.935 28.76 1.706
3 19.379 21.63 2.023
4 28.667 21.28 2.043
Omax (1) =

1.000 * 1.000 * 200.674) +

1.122 * 0.858 * 42,935) +

0.907 * 1.000 * 19.379) +

0.896 * 1.000 * 28.667) + = 285.304
Qmax (2) =

0.893 * 1.000 * 200.674) +

1.000 * 1.000 * 42.935) +

0.808 * 1.000 * 19.379) +

0.799 * 1.000 * 28.667) + = 260.649
Qomax (3) =

1.101 * 0.876 * 200.674) +

1.237 * 0.752 * 42.935) +

1.000 * 1.000 * 19.379) +

0.988 * 1.000 * 28.667) + = 281.275
Omax (4) =

1.114 * 0.862 * 200.674) +

1.252 * 0.740 * 42.935) +

1.012 * 0.984 * 19.379) +

1.000 * 1.000 * 28.667) + = 280.471

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

200.674 42.935 19.379 28.667
Maximum flow rates at confluence using above data:
285.304 260.649 281.275 280.471

Area of streams before confluence:
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127.498 34.000 13.000 19.000
Effective area values after confluence:

188.681 193.498 169.329 166.874
Results of confluence:
Total flow rate = 285.304 (CFS)
Time of concentration = 24.684 min.
Effective stream area after confluence = 188.681(Ac.)
Stream Area average Pervious fraction(Ap) = 0.478
Stream Area average soil loss rate(Fm) = 0.351(In/Hr)
Study area (this main stream) = 193.50(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 70.000 to Point/Station 71.000
*+** PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1034.600(Ft.)
Downstream point/station elevation = 1030.600(Ft.)
Pipe length = 800.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 285.304 (CFS)
Given pipe size = 102.00(In.)

Calculated individual pipe flow = 285.304 (CFS)
Normal flow depth in pipe = 43.36(In.)

Flow top width inside pipe = 100.85(In.)

Critical Depth = 50.20(In.)

Pipe flow velocity = 12.41(Ft/s)

Travel time through pipe = 1.07 min.

Time of concentration (TC) = 25.76 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 71.000 to Point/Station 71.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 7 in normal stream number 1

Stream flow area = 188.681 (Ac.)

Runoff from this stream = 285.304 (CFS)

Time of concentration = 25.76 min.

Rainfall intensity = 1.822(In/Hr)

Area averaged loss rate (Fm) = 0.3506(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4776

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 338.000 to Point/Station 339.000
*%%x* TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1056.000(Ft.)
Bottom (of initial area)} elevation = 1051.000(Ft.)
Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length“3)/(elevation change)]170.2

318



O

O

O

Tnitial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.875
Subarea runoff = 11.541(CFS)

Total initial stream area = 5.000 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

PR ETRETTETE TR e S RS SRS S S S S S A S S S A
Process from Point/Station 339.000 to Point/Station 340.000
*%%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1051.000(Ft.)
End of street segment elevation = 1048.600(Ft.)

Length of street segment = 480.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 21.929(CFS)
Depth of flow = 0.511(Ft.), Average velocity = 2.503(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.50(Ft/s)

Travel time = 3.20 min. TC = 17.10 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.330(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (0=KCIA) is C = 0.872

Subarea runoff = 16.893(CFS) for 9.000(Ac.)

Total runoff = 28.434 (CFS)

Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 1) = 152.50(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 28.434 (CFS)

Half street flow at end of street = 14.217 (CFS)

Depth of flow = 0.548 (Ft.), Average velocity = 2.775(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 340.000 to Point/Station 340.000
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**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 14.000(Ac.)

Runoff from this stream = 28.434 (CFS)

Time of concentration = 17.10 min.

Rainfall intensity = 2.330{In/Hr)

Area averaged loss rate (Fm) = 0.0734(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 285.304 25.76 1.822
2 28.434 17.10 2.330
Omax (1) =
1.000 * 1.000 * 285.304) +
0.775 * 1.000 * 28.434) + = 307.340
Omax(2) =
1.345 * 0.664 * 285.304) +
1.000 * 1.000 * 28.434) + = 283.184
Total of 2 streams to confluence:
Flow rates before confluence point:
285.304 28.434
Maximum flow rates at confluence using above data:
307.340 283.184
Area of streams before confluence:
188.681 14.000
Effective area values after confluence:
202.681 139.253
Results of confluence:
Total flow rate = 307.340(CFS)
Time of concentration = 25.758 min.
Effective stream area after confluence = 202.681 (Ac.)
_Stream Area average Pervious fraction(Ap) = 0.452
Stream Area average soil loss rate(Fm) = 0.331(In/Hr)
Study area (this main stream) = 202.68 (Ac.)
End of computations, Total Study Area = 234.00 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.450
Area averaged SCS curve number = 56.0
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE P3 HYDROLOGY
25 YEAR STORM
JN 04339

de ke ek ek ok ok k Hydrology Study Control Information e de ok ke ke kokok

Rational hydrology study storm event year is 25.0
10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

TTETRETTTTTTTETEE e ET RS RS S R RS R RS ES S S S S S S S S S S SAE S A SRS
Process from Point/Station 409.000 to Point/Station 410.000
*%%%* TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1860.000(Ft.)
Bottom (of initial area) elevation = 1460.000(Ft.)

Difference in elevation = 400.000(Ft.)

Slope = 0.40000 s(%)= 40.00

TC = k(0.525)*[(length*3)/(elevation change)]170.2

Initial area time of concentration = 9,994 min.

Rainfall intensity = 3.216(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.787
Subarea runoff = 18.984 (CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 410.000 to Point/Station 411.000
*+*%% TRREGULAR CHANNEL FLOW TRAVEL TIME ko k ok

Estimated mean flow rate at midpoint of channel = 42.397 (CFS)
Depth of flow = 0.229(Ft.), Average velocity = 9.149(Ft/s)
xxx%*+* Irregular Channel Data ek de e e ek ok kdeok
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Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 20.00 0.00
3 40.00 0.00
4 60.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 42.397 (CFS)
' ' flow top width = 20.458 (Ft.)
' ' velocity= 9.149 (Ft/s)
' ' area = 4.634(Sq.Ft)
' ' Froude number = 3.387

Upstream point elevation = 1460.000(Ft.)

Downstream point elevation = 1300.000(Ft.)

Flow length = 470.000(Ft.)

Travel time = 0.86 min.

Time of concentration = 10.85 min.

Depth of flow = 0.229(Ft.)

Average velocity =  9.149(Ft/s)

Total irregular channel flow = 42.397 (CFS)

Irregular channel normal depth above invert elev. = 0.229(Ft.)
Average velocity of channel(s) = 9.149(Ft/s)

Critical flow top width = 21.031(Ft.)
Critical flow velocity= 4.008(Ft/s)
Critical flow area = 10.578(Sqg.Ft)

Sub-Channel No. 1 Critical depth = 0.516(Ft.)
L} 1 L]
L}
1

v \J

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.061(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.781

Subarea runoff = 43.205(CFS) for 18.500(Ac.)
Total runoff = 62.188 (CFS)

Effective area this stream = 26.00(Ac.)

Total Study Area (Main Stream No. 1) = 26.00(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

IR R R SRR B S SRS S SRS A S A
Process from Point/Station 411.000 to Point/Station 412.000
*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME * ok ok ok

Estimated mean flow rate at midpoint of channel = 86.107 (CFS)
Depth of flow = 0.421(Ft.), Average velocity = 10.005(Ft/s)
*%***x%%x Trregular Channel Data ****ikiikdx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 20.00 0.00
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3 40.00 0.00
4 60.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 86.107 (CFS)
' ' flow top width = 20.843 (Ft.)
' ' velocity= 10.005(Ft/s)
' ' area = 8.607(Sq.Ft)
' ' Froude number = 2.744
Upstream point elevation = 1300.000(Ft.)
Downstream point elevation = 1180.000(Ft.)
Flow length = 650.000(Ft.)
Travel time = 1.08 min.
Time of concentration = 11.93 min.
Depth of flow = 0.421(Ft.)
Average velocity = 10.005(Ft/s)
Total irregular channel flow = 86.107 (CFS)
Irregular channel normal depth above invert elev. = 0.421(Ft.)
Average velocity of channel(s) = 10.005(Ft/s)
Sub-Channel No. 1 Critical depth = 0.820(Ft.)
' ' ' Critical flow top width = 21.641(Ft.)
' ' ' Critical flow velocity= 5.042 (Ft/s)
' ' ' Critical flow area = 17.079(Sqg.Ft)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.891(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.774

Subarea runoff = 40.807 (CFS) for 20.000 (Ac.)
Total runoff = 102.995(CFS)

Effective area this stream = 46.00(Ac.)

Total Study Area (Main Stream No. 1) = 46.00(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

YRR RPRTENRIRTEURI RVRERTSIRYRVRY BURTRERE Y BTN SUSERE A AR R A R S S S S S S S
Process from Point/Station 412.000 to Point/Station 77.000
*%x%% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1152.000(Ft.)

Downstream point/station elevation = 1122.500(Ft.)
Pipe length = 450.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 102.995(CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 102.995(CFS)
Normal flow depth in pipe = 24.09(In.)

Flow top width inside pipe = 23.86(In.)

Critical depth could not be calculated.

Pipe flow velocity = 24,39 (Ft/s)

Travel time through pipe = 0.31 min.

Time of concentration (TC) = 12.24 nin.
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Process from Point/Station 77.000 to Point/Station 77.000
**+* CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 46.000 (Ac.)

Runoff from this stream = 102.995(CFS)

Time of concentration = 12.24 min.

Rainfall intensity = 2.848 (In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

R ah Ik o T e B o e e e S S i S S 2 o S R o A S
Process from Point/Station 413.000 to Point/Station 414.000
*%*% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 500.000(Ft.)

Top (of initial area) elevation = 1163.300(Ft.)

Bottom (of initial area) elevation = 1129.000(Ft.)

Difference in elevation = 34.300(Ft.)

Slope = 0.06860 s(%)= 6.86

TC = k(0.389)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 7.985 min.

Rainfall intensity = 3.679(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.810
Subarea runoff = 13.416(CFS)

Total initial stream area = 4.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367 (In/Hr)

ERTR TR AT IR RS I RS S OY I8 U N RV RE RS NE B S S TS NS A R AR A S U S A it i ot 2 D L 5
Process from Point/Station 414.000 to Point/Station 414.000
*%%x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 4.500(Ac.)

Runoff from this stream = 13.416(CFS)

Time of concentration = 7.98 min.

Rainfall intensity = 3.679(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

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

1 102.995 12.24 2.848

2 13.416 7.98 3.679

Qmax (1) =
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1.000
0.749
QOmax (2) =
1.340
1.000

*
st

.000 * 102.995)
1.000 * 13.416)

+ +
I

*

113.041

*

0.652 * 102.995)
1.000 * 13.416)

*

+ +

103.473

Total of 2 streams to confluence:
Flow rates before confluence point:
102.995 13.416
Maximum flow rates at confluence using above data:
113.041 103.473
Area of streams before confluence:
46.000 4.500
Effective area values after confluence:
50.500 34.507
Results of confluence:
Total flow rate = 113.041(CFS)
Time of concentration = 12.241 min.
Effective stream area after confluence = 50.500(Ac.)
Stream Area average Pervious fraction(BAp) = 0.955
Stream Area average soil loss rate(Fm) = 0.400(In/Hr)
Study area (this main stream) = 50.50(Ac.)

FUPRETERURUEN AU RURUEE AN RSERTRURENTRTAEIE BYRE RS SUR S SR AU AT ST AR A ALt e 2 b i ot e i
Process from Point/Station 77.000 to Point/Station 78.000
**%% PIPEFLOW TRAVEL TIME (User specified size) #****

Upstream point/station elevation = 1122.500(Ft.)

Downstream point/station elevation = 1090.500(Ft.)
Pipe length = 550.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 113.041(CFS)
Given pipe size = 39.00(In.)

Calculated individual pipe flow = 113.041 (CFS)
Normal flow depth in pipe = 21.05(In.)

Flow top width inside pipe = 38.88 (In.)

Critical depth could not be calculated.

Pipe flow velocity = 24.77(Ft/s)

Travel time through pipe = 0.37 min.

Time of concentration (TC) = 12.61 min.

PR R ST SRR AR A LS LSS EE S SRS S R
Process from Point/Station 78.000 to Point/Station 78.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 50.500(Ac.)

Runoff from this stream = 113.041 (CFS)

Time of concentration = 12.61 min.

Rainfall intensity = 2.797 (In/Hr)

Area averaged loss rate (Fm) = 0.4003(In/Hr)

Area averaged Pervious ratio (Ap) = 0.9554

R S SIS SR SIS S SRS S SR S A A
Process from Point/Station 415.000 to Point/Station 416.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A = 0.000
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Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 550.000(Ft.)

Top (of initial area) elevation = 1129.000(Ft.)

Bottom {of initial area) elevation = 1097.000(Ft.)

Difference in elevation = 32.000(Ft.)

Slope = 0.05818 s(%)= 5.82

TC = k(0.389)*[ (Length”3)/(elevation change)]”0.2

Initial area time of concentration = 8.573 min.

Rainfall intensity = 3.526(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.806
Subarea runoff = 19.901(CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

++++4++F+++ R
Process from Point/Station 416.000 to Point/Station 416.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.000(Ac.)

Runoff from this stream = 19.901 (CFS)

Time of concentration = 8.57 min.

Rainfall intensity = 3.526(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

TR TR UL RURY N ST T RN BRI RURTRTIN TSI SS UERVSE SRR RN R S TR AR A L at ot o o o o
Process from Point/Station 417.000 to Point/Station 418.000
*%%%x INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 650,000 (Ft.)

Top (of initial area) elevation = 1420.000(Ft.)
Bottom (of initial area) elevation = 1120.000(Ft.)

Difference in elevation = 300.000(Ft.)

Slope = 0.46154 s(%)= 46.15

TC = k(0.525)*[ (length”3)/ (elevation change)]”0.2

Initial area time of concentration = 8.175 min.

Rainfall intensity = 3.628(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.800
Subarea runoff = 29.020(CFS)

Total initial stream area = 10.000 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 418.000 to Point/Station 418.000
**%% CONFLUENCE OF MINOR STREAMS **+**

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 10.000 (Ac.)

Runoff from this stream = 29.020(CFS)

Time of concentration = 8.17 min.

Rainfall intensity = 3.628(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)

Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 113.041 12.61 2.797
2 19.901 8.57 3.526
3 29.020 8.17 3.628
Omax(l) =

1.000 * 1.000 * 113.041) +

0.769 * 1.000 * 19.901) +

0.742 * 1.000 * 29.020) + = 149.893
Omax(2) =

1.304 * 0.680 * 113.041) +

1.000 * 1.000 * 19.901) +

0.968 * 1.000 * 29.020) + = 148.217
Qmax (3) =

1.347 * 0.648 * 113.041) +

1.032 * 0.954 * 19.901) +

1.000 * 1.000 * 29.020) + = 147.290
Total of 3 streams to confluence:
Flow rates before confluence point:

113.041 19.901 29.020
Maximum flow rates at confluence using above data:
149.893 148.217 147.290
Area of streams before confluence:
50.500 7.000 10.000
Effective area values after confluence:
67.500 51.331 49.411

Results of confluence:
Total flow rate = 149,893 (CFS)
Time of concentration = 12.611 min.
Effective stream area after confluence = 67.500(Ac.)
Stream Area average Pervious fraction(Ap) = 0.915
Stream Area average soil loss rate(Fm) = 0.397(In/Hr)
Study area (this main stream) = 67.50(Ac.)

R o 2 S T O e 10 20t o 0 s o A S A O O O A O A T T A A A AR 0 X SRS
Process from Point/Station 78.000 to Point/Station 79.000
***% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1090.500(Ft.)
Downstream point/station elevation = 1060.200(Ft.)

Pipe length = 900.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 149.893 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 149.893(CFS)
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Normal flow depth in pipe = 25.92(In.)
Flow top width inside pipe = 47.85(In.)
Critical Depth = 43.16(In.)

Pipe flow velocity = 21.64 (Ft/s)
Travel time through pipe = 0.69 min.
Time of concentration (TC) = 13.30 min.

NIPRREIERTEFRTRY QUAERTRTIE IOt RURVEE SUSN RURVIN 6 RSN SRR AT A AT S S R R R bt
Process from Point/Station 79.000 to Point/Station 79.000
**%x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 67.500(Ac.)

Runoff from this stream = 149.893(CFS)

Time of concentration = 13.30 min.

Rainfall intensity = 2.709(In/Hr)

Area averaged loss rate (Fm) = 0.3973(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9148

YFRTRTRE TR B BYRTIURE SN N BYRURUREIESE S RVRTSS SRR SR R SRR SR B R I S S LAt
Process from Point/Station 400.000 to Point/Station 420.000
*%%*% TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea
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
SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top {(of initial area) elevation = 1850.000(Ft.)

Bottom (of initial area) elevation = 1320.000(Ft.)

Difference in elevation = 530.000(Ft.)

Slope = 0.53000 s(%)= 53.00

TC = k(0.525)*[ (length”~3)/(elevation change)]"0.2

Initial area time of concentration = 9.447 min.

Rainfall intensity = 3.326(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.791
Subarea runoff = 24.990(CFS)

Total initial stream area = 9.500(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404(In/Hr)

FRTRFERIAVATRIGIEE S RTUEE AU RUSIRE SUAE VAN SR SO SRR S AR S E SR LRSS Rt
Process from Point/Station 420.000 to Point/Station 421.000
**%% JRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 37.485(CFS)
Depth of flow = 0.883(Ft.), Average velocity = 12.826(Ft/s)
*xkkx** Trregular Channel Data ***#*#&&ukiukx

Information entered for subchannel number 1 :

Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 100.00 0.00
3 150.00 20.00
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Manning's 'N' friction factor = 0.035
Sub-Channel flow = 37.485(CFS)
' ' flow top width = 6.621 (Ft.)
' ' velocity=  12.826(Ft/s)
' ' area = 2.923(S8q.Ft)
' ' Froude number = 3.402

Upstream point elevation = 1320.000(Ft.)

Downstream point elevation = 1140.000(Ft.)

Flow length = 630.000(Ft.)

Travel time = 0.82 min.

Time of concentration = 10.27 min.

Depth of flow = 0.883(Ft.)

Average velocity = 12.826(Ft/s)

Total irregular channel flow = 37.485 (CFS)

Irregular channel normal depth above invert elev. = 0.883(Ft.)
Average velocity of channel(s) = 12.826(Ft/s)

Critical flow top width = 10.781 (Ft.)
Critical flow velocity= 4.837 (Ft/s)
Critical flow area = 7.749(Sq.Ft)

L v

Sub-Channel No. 1 Critical depth = 1.438(Ft.)
T 1]
1
\J

v L]

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.165(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for .area, (total area with modified
rational method) (Q=KCIA) is C = 0.785

Subarea runoff = 22.224 (CFS) for 9.500 (Ac.)
Total runoff = 47.214 (CFS)

Effective area this stream = 19.00(Ac.)

Total Study Area (Main Stream No. 1) = 86.50(Ac.)
Area averaged Fm value = 0.404(In/Hr)

PR R WS R R R RS L EE S S S S S SR At
Process from Point/Station 421.000 to Point/Station 422.000
%%+ TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 63.366 (CFS)
Depth of flow = 1.089(Ft.), Average velocity = 8.545(Ft/s)
*%%xx%**x Trregular Channel Data ***x¥x¥kkdxs

Information entered for subchannel number 1

Point number X' coordinate 'Y' coordinate
1 0.00 20.00
2 100.00 0.00
3 250.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 63.366 (CFS)
' ' flow top width = 13.616(Ft.)
' ' velocity= 8.545(Ft/s)
' ' area = 7.416(Sqg.Ft)
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' ' Froude number = 2.040

Upstream point elevation = 1140.000(Ft.)

Downstream point elevation = 1064.000(Ft.)

Flow length = 820.000(Ft.)

Travel time = 1.60 min.

Time of concentration = 11.87 min.

Depth of flow = 1.089(Ft.)

Average velocity = 8.545(Ft/s)

Total irregular channel flow = 63.366 (CFS)

Irregular channel normal depth above invert elev. = 1.089(Ft.)
Average velocity of channel(s) = 8.545(Ft/s)

Critical flow top width = 18.164 (Ft.)
Critical flow velocity= 4.801(Ft/s)
Critical flow area = 13.197(Sq.Ft)

T L

Sub-Channel No. 1 Critical depth = 1.453(Ft.)
L L A
'
A ]

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.901(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.775

Subarea runoff = 24.721(CFS) for 13.000(Ac.)
Total runoff = 71.935(CFS)

Effective area this stream = 32.00(Ac.)

Total Study Area (Main Stream No. 1) = 99.50(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 422.000 to Point/Station 422.000
**%%* CONFLUENCE OF MINOR STREAMS * kK

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 32.000(Ac.)

Runoff from this stream = 71.935(CFS)

Time of concentration = 11.87 min.

Rainfall intensity = 2.901(In/Hx)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 149.893 13.30 2.709
2 71.935 11.87 2.901
Qmax (1) =

1.000 * 1.000 * 149.893) +

0.923 * 1.000 * 71.935) + = 216.282
Qmax(2) =

1.083 * 0.892 * 149.893) +

1.000 * 1.000 * 71.935) + = 216.754
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Total of 2 streams to confluence:
Flow rates before confluence point:

149.893 71.935
Maximum flow rates at confluence using above data:
216.282 216.754
Area of streams before confluence:
67.500 32.000
Effective area values after confluence:
99.500 92.201
Results of confluence:
Total flow rate = 216.754 (CFS)
Time of concentration = 11.865 min.
Effective stream area after confluence = 92.201(Ac.)
Stream Area average Pervious fraction(Ap) = 0.942
Stream Area average soil loss rate(Fm) = 0.399(In/Hr)
Study area (this main stream) = 99.50 (Ac.)

R RT TR NI RURT I R RY R S IO BRSSO A S A A R e s e o St ol o it i b o ol o
Process from Point/Station 79.000 to Point/Station 80.000
*+%+ PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1052.000(Ft.)

Downstream point/station elevation = 1040.200(Ft.)
Pipe length = 440.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 216.754 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 216.754 (CFS)
Normal flow depth in pipe = 32.44(In.)

Flow top width inside pipe = 52.89(In.)

Critical Depth = 49.65(In.)

Pipe flow velocity = 21.72(Ft/s)

Travel time through pipe = 0.34 min.

Time of concentration (TC) = 12.20 min.

FRTIIT AU ISR RTRTIN AT RYEE SURTOTIRTRIE RF RUAN BTN S S A SRR A A R S ST S EE SE S SR AL i h  h
Process from Point/Station 80.000 to Point/Station 80.000
*%%% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 92.201(Ac.)

Runoff from this stream = 216.754 (CFS)

Time of concentration = 12.20 min.

Rainfall intensity = 2.853(In/Hr)

Area averaged loss rate (Fm) = 0.3993(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9422

IR I OIS S ATRTIT S IS AT SR SRR AT NSRS R R RS S S S S S S S S S S S S A
Process from Point/Station 423.000 to Point/Station 424.000
*%%* INITIAL AREA EVALUATIQON ****

RESIDENTIAL(S5 - 7 dwl/acre)

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
SCS curve number for soil{AMC 2) = 56.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
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Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1102.500(Ft.)

Bottom (of initial area) elevation = 1060.500(Ft.)

Difference in elevation = 42.000(Ft.)

Slope = 0.04200 s(%)= 4.20

TC = k(0.389)*[(length”3)/ (elevation change)]1”0.2

Initial area time of concentration = 11.623 min.

Rainfall intensity = 2.937(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.788
Subarea runoff = 20.821 (CFS)

Total initial stream area = 9.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

FUTIT TR S SR O I I ST S IR TR R R R S S S S S S S K S S SRS
Process from Point/Station 424.000 to Point/Station 425.000
*%x**x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1060.500(Ft.)
1049.000(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 800.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 38.172 (CFS)
Depth of flow = 0.514(Ft.), Average velocity = 4.288 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 4.29(Ft/s)

Travel time = 3.11 min. TC = 14.73 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(BAMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.548 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.770

Subarea runoff = 26.288 (CFS) for 15.000 (Ac.)
Total runoff = 47.109(CFS)

Effective area this stream = 24,00 (Ac.)

Total Study Area (Main Stream No. 1} = 123.50(Ac.)
Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 47.109(CFS)

Half street flow at end of street = 23.555(CFS)
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Depth of flow = 0.544 (Ft.), Average velocity = 4.661(Ft/s)
Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

ERERIETRFRTI SN NIRRT RYUEISE N BT BIEY U S S S S N R SR T i R 2 o o o o
Process from Point/Station 425.000 to Point/Station 425.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 24.000(Ac.)

Runoff from this stream = 47.109(CFS)

Time of concentration = 14.73 min.

Rainfall intensity = 2.548 (In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 216.754 12.20 2.853
2 47.109 14.73 2.548
Omax(1l) =
1.000 * 1.000 * 216.754) +
1.140 * 0.828 * 47.109) + = 261.229
Qmax(2) =
0.876 * 1.000 * 216.754) +
1.000 * 1.000 ~* 47.109) + = 236.929
Total of 2 streams to confluence:
Flow rates before confluence point:
216.754 47.109
Maximum flow rates at confluence using above data:
261.229 236.929
Area of streams before confluence:
92.201 24.000
Effective area values after confluence:
112.080 116.201
Results of confluence:
Total flow rate = 261.229(CFS)
Time of concentration = 12.203 min.
Effective stream area after confluence = 112.080(Ac.)
Stream Area average Pervious fraction(Ap) = 0.851
Stream Area average soil loss rate(Fm) = 0.393(In/Hr)
Study area (this main stream) = 116.20 (Ac.)
End of computations, Total Study Area = 123.50 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.856
Area averaged SCS curve number = 71.7
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - BRugust 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE P2 HYDROLOGY
25 YEAR STORM
JN 04339

ek ok ke ok ok ok Hydrology Study Control Information *****kxiik

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

ERTIIUTITRRTUVIF NI RTRTRTIATAE R STSERY BYRYIE RISE BUSS SR S R A SRR AR AU S £ 8 S S R At
Process from Point/Station 500.000 to Point/Station 501.000
**%% TINITIAL AREA EVALUATION *¥***

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1620.000(Ft.)

Bottom (of initial area) elevation = 1350.000(Ft.)

Difference in elevation = 270.000(Ft.)

Slope = 0.27000 s{%)= 27.00

TC = k(0.525)*[(length”3)/(elevation change) ]”70.2

Initial area time of concentration = 10.812 min.

Rainfall intensity = 3.068(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.782
Subarea runoff = 14.387 (CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

NSNS RS SR RS S S S S S S SRS SRR
Process from Point/Station 501.000 to Point/Station 502.000
**%+* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 25.177 (CFS)
Depth of flow = 0.658(Ft.), Average velocity = 11.641 (Ft/s)
*+«x%%%x* Trregular Channel Data ** ¥k
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Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 100.00 0.00
3 200.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 25.177(CFS)
' ' flow top width = 6.577(Ft.)
' ' velocity= 11.641 (Ft/s)
' ' area = 2.163(Sg.Ft)
' ' Froude number = 3.578

Upstream point elevation = 1350.000(Ft.)

Downstream point elevation = 1180.000(Ft.)

Flow length = 500.000(Ft.)

Travel time = 0.72 min.

Time of concentration = 11.53 min.

Depth of flow = 0.658(Ft.)

Average velocity = 11.641(Ft/s)

Total irregular channel flow = 25.177(CFS)

Irregular channel normal depth above invert elev. = 0.658(Ft.)
Average velocity of channel(s) = 11.641(Ft/s)

Critical flow top width = 10.938(Ft.)
Critical flow velocity= 4.209(Ft/s)
Critical flow area = 5.981(Sq.Ft)

Sub-Channel No. 1 Critical depth = 1.094 (Ft.)
1 T v
\ ]

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.952(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.777

Subarea runoff = 20.017(CFS) for 9,.000(Ac.)
Total runoff = 34.404 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 15.00(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

YRR EE R eSS SR SRS S LSS S S S S SRS S S SRS
Process from Point/Station 502.000 to Point/Station 83.000
**x%x%* PIPEFLOW TRAVEL TIME (User specified size) ok ok ok

Upstream point/station elevation = 1167.600(Ft.)

Downstream point/station elevation = 1126.000(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 34.404 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 34.404 (CFS)
Normal flow depth in pipe = 13.48(In.)

Flow top width inside pipe = 23.82(In.)

Critical depth could not be calculated.

4
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Pipe flow velocity = 18.94 (Ft/s)
Travel time through pipe = 0.58 min.
Time of concentration (TC) = 12.11 min.

PRI SR SR R R A E RS S S S S S S S A A
Process from Point/Station 83.000 to Point/Station 83.000
**x%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 15.000 (Ac.)

Runoff from this stream = 34.404 (CFS)

Time of concentration = 12.11 min.

Rainfall intensity = 2.866(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

FRPRTIRITRTRTRRIRTATEEUTRTRUIFRrRTRI SN RE R S SN SRR S AR S S S R SR Rkt ik o o
Process from Point/Station 503.000 to Point/Station 504.000
**%%x TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1520.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 340.000(Ft.)

Slope = 0.34000 s(%)= 34.00

TC = k(0.525)*[ (length~3)/ (elevation change)]~0.2

Initial area time of concentration = 10.324 min.

Rainfall intensity = 3.154(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.785
Subarea runoff = 24.752 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

PIPTERTTII A A I TRPITRTRISIATRVIT BTSSR R RS S S S S S LSS R AR
Process from Point/Station 504.000 to Point/Station 505.000
*%x*+* QTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1167.600(Ft.)
End of street segment elevation = 1126.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)
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Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.228(CFS)
Depth of flow = 0.374(Ft.), Average velocity = 6.735(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 13,965(Ft.)

Flow velocity = 6.73(Ft/s)

Travel time = 1.63 min. TC = 11.96 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 2.888(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.776

Subarea runoff = 2.143(CFS) for 2.000(Ac.)

Total runoff = 26.896 (CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 27.00(Ac.)

Area averaged Fm value = 0.397(In/Hr)

Street flow at end of street = 26.896 (CFS)

Half street flow at end of street = 13.448 (CFS)

Depth of flow = 0.373(Ft.), Average velocity = 6.714(Ft/s)
Flow width (from curb towards crown)= 13.898(Ft.)

B R b e e e 0 1 10 2 e A 0 2 0 O O O B Y Y Y IOV OF U OF S O O S ST AT W A SRRV R WA I}
Process from Point/Station 505.000 to Point/Station 505.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 12.000 (Ac.)

Runoff from this stream = 26.896 (CFS)

Time of concentration = 11.96 min.

Rainfall intensity = 2.888(In/Hr)

Area averaged loss rate (Fm) = 0.3974 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9167

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 34.404 12.11 2.866
2 26.896 11.96 2.888
Omax (1) =

1.000 * 1.000 ~* 34.404) +

0.991 * 1.000 * 26.896) + = 61.067
Qmax (2) =

1.009 * 0.988 * 34.404) +

1.000 * 1.000 * 26.896) + = 61.170

Total of 2 streams to confluence:
Flow rates before confluence point:
34.404 26.896
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Maximum flow rates at confluence using above data:

61.067 61.170
Area of streams before confluence:

15.000 12.000
Effective area values after confluence:

27.000 26.814
Results of confluence:
Total flow rate = 61.170 (CFS)
Time of concentration = 11.958 min.
Effective stream area after confluence = 26.814 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.963
Stream Area average soil loss rate(Fm) = 0.401(In/Hr)
Study area (this main stream) = 27.00(Ac.)

BRI Rt it o O e O o S S N N R R O N WU A SR AT RN N R
Process from Point/Station 83.000 to Point/Station 85.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1126.000 (Ft.)

Downstream point/station elevation = 1092.300(Ft.)
Pipe length = 450.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 61.170(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 61.170(CFS)
Normal flow depth in pipe = 14.36(In.)

Flow top width inside pipe = 35.25(In.)

Critical Depth = 30.26(In.)

Pipe flow velocity = 23.26(Ft/s)

Travel time through pipe = 0.32 min.

Time of concentration (TC) = 12.28 min.

R o i i T R T S N S T N S N0 N S B R R TR B S U NI RIS
Process from Point/Station 85.000 to Point/Station 85.000
**%x* CONFLUENCE OF MAIN STREAMS ***%*

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

Effective stream flow area = 26.814 (Ac.)

Total study area this main stream = 27.000(Ac.)
Runoff from this stream = 61.170(CFS)

Time of concentration = 12.28 min.

Rainfall intensity = 2.842 (In/Hr)

Area averaged loss rate (Fm) = 0.4008 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9630

Program is now starting with Main Stream No. 2

B a0 o O O S e N  ME NI U N ST N S N A A NI U SRR YT R AT AT
Process from Point/Station 506.000 to Point/Station 507.000
**%% TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 78.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:
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Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 2040.000(Ft.)

Bottom (of initial area) elevation = 1680.000(Ft.)

Difference in elevation = 360.000(Ft.)

Slope = 0.36000 s(%)= 36.00

TC = k(0.525)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 10.207 min.

Rainfall intensity = 3.175(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.786
Subarea runoff = 19.958 (CFS)

Total initial stream area = 8.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

B R LA Bt i 0 b o L o A MU S T T N0 R L S I T T R B R SR SRS I A I NS
Process from Point/Station 507.000 to Point/Station 508.000
**%% TRREGULAR CHANNEL FLOW TRAVEIL TIME **%%

Estimated mean flow rate at midpoint of channel = 34.927 (CFS)
Depth of flow = 0.950(Ft.), Average velocity = 15.488(Ft/s)
*kdkkdkxk Trregular Channel Data ****kx*kki+
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 50.00 0.00
3 100.00 20.00
Manning's 'N' friction factor = 0.035
Sub~-Channel flow = 34.927 (CFS)
' ' flow top width = 4.749(Ft.)
' ' velocity= 15.488(Ft/s)
! ' area = 2.255(8q.Ft)
' ' Froude number = 3.961

Upstream point elevation = 1680.000(Ft.)
Downstream point elevation = 1450.000(Ft.)

Flow length = 580.000(Ft.)

Travel time = 0.62 min.

Time of concentration = 10.83 min.

Depth of flow = 0.950(Ft.)

Average velocity = 15.488(Ft/s)

Total irregular channel flow = 34.927 (CFS)
Irregular channel normal depth above invert elev.
Average velocity of channel(s) = 15.488(Ft/s)

0.950(Ft.)

Critical flow top width = 8.203(Ft.)
Critical flow velocity= 5.190(Ft/s)
Critical flow area = 6.729(Sq.Ft)

Sub-Channel No. 1 Critical depth = 1.641(Ft.)
L L} L
1
1

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A 0.000
Decimal fraction soil group B 1.000
Decimal fraction soil group C 0.000 o

Decimal fraction soil group D = 0.000
SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404(In/Hr)
Rainfall intensity 3.064(In/Hr) for a 25.0 year storm
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Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.781

Subarea runoff = 27.938(CFS) for 12.000(Ac.)
Total runoff = 47.896 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 2) = 20.00(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

PN ATITI AR RIATITRTRT I OIS I SCR T SR AR SR R S S R S S L S S S A A
Process from Point/Station 508.000 to Point/Station 509.000
*%%%* TRREGULAR CHANNEIL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 80.825(CFS)
Depth of flow = 1.362(Ft.), Average velocity = 17.418(Ft/s)
*xkk*** Trregular Channel Data ***¥¥sdkkidk
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 50.00 0.00
3 100.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 80.825(CFS)
' ' flow top width = 6.812(Ft.)
' ' velocity= 17.418(Ft/s)
' ' area = 4.640(Sq.Ft)
' ' Froude number = 3.719

Upstream point elevation = 1450.000(Ft.)
Downstream point elevation = 1140.000(Ft.)

Flow length = 1000.000(Ft.)

Travel time = 0.96 min.

Time of concentration = 11.79 min.

Depth of flow = 1.362(Ft.)

Average velocity = 17.418(Ft/s)

Total irregular channel flow = 80.825 (CFS)
Irregular channel normal depth above invert elev.
Average velocity of channel (s} = 17.418 (Ft/s)

1.362(Ft.)

Critical flow top width = 11.563(Ft.)
Critical flow velocity= 6.046 (Ft/s)
Critical flow area = 13.369(Sg.Ft)

Sub-Channel No. 1 Critical depth = 2.313(Ft.)
1 ] L]
v
L]

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000
Decimal fraction soil group D 0.000
SCS curve number for soil (AMC 2)' = 78.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.913(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.775

0.000
1.000

Subarea runoff = 59.369(CFS) for 27.500(Ac.)
Total runoff = 107.265(CFS)
Effective area this stream = 47.50(Ac.)

Total Study Area (Main Stream No. 2) = 47.50(Ac.)
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Area averaged Fm value = 0.404 (In/Hr)

B T o 2 2 X I R R I o o i o o o S S A e T A A O B S A S N R A RN R R T RS
Process from Point/Station 509.000 to Point/Station 509.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 47.500 (Ac.)

Runoff from this stream = 107.265(CFS)

Time of concentration = 11.79 min.

Rainfall intensity = 2.913(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

B b R I s A I s o 2 o s a0 R L A B e A
Process from Point/Station 510.000 to Point/Station 511.000
**%*x TNITIAL AREA EVALUATION ***%*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1560.000(Ft.)

Bottom (of initial area) elevation = 1180.000(Ft.)

Difference in elevation = 380.000(Ft.)

Slope = 0.38000 s(%)= 38.00

TC = k(0.525)*[(length”3)/(elevation change)]”70.2

Initial area time of concentration = 10.097 min.

Rainfall intensity = 3.196(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.786
Subarea runoff = 23.877(CFS)

Total initial stream area = 9.500(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

++++++++H+HHrF AR
Process from Point/Station 511.000 to Point/Station 512.000
*%*x%* TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1180.000(Ft.)

Downstream point elevation = 1140.000(Ft.)

Channel length thru subarea = 530.000(Ft.)

Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 1.500

Slope or 'Z' of right channel bank = 1.500

Estimated mean flow rate at midpoint of channel = 54.666 (CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 54.666(CFS)

Depth of flow = 1.389(Ft.), Average velocity = 18.883(Ft/s)
Channel flow top width = 4.168(Ft.)

Flow Velocity = 18.88(Ft/s)

Travel time = 0.47 min.
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Time of concentration = 10.57 min.
Critical depth = 2.375(Ft.)
Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.110(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.783

Subarea runoff = 58.956 (CFS) for 24.500 (Ac.)
Total runoff = 82.833(CFS)

Effective area this stream = 34.00(Ac.)

Total Study Area (Main Stream No. 2) = 81.50(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

R s i o T L e AN N A8 X AN SR Y OF VI R BF RS SURE AR AU RIRTRTAIE
Process from Point/Station 512.000 to Point/Station 512.000
*x %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 34.000(Ac.)

Runoff from this stream = 82.833 (CFS)

Time of concentration = 10.57 min.

Rainfall intensity = 3.110(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

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

1 107.265 11.79 2.913

2 82.833 10.57 3.110

QOmax (1) =

1.000 * 1.000 * 107.265)

0.927 * 1.000 * 82.833) +
Qmax(2) =

1.079 * 0.896 * 107.265)

1.000 =* 1.000 * 82.833)

-+

184.044

+

186.550

+
]

Total of 2 streams to confluence:
Flow rates before confluence point:
107.265 82.833
Maximum flow rates at confluence using above data:
184.044 186.550
Area of streams before confluence:
47.500 34.000
Effective area values after confluence:
81.500 76.572
Results of confluence:
Total flow rate = 186.550 (CFS)
Time of concentration = 10.565 min.
Effective stream area after confluence = 76.572 (Ac.)
Stream Area average Pervious fraction(Ap) = 1.000
Stream Area average soil loss rate(Fm) = 0.404(In/Hr)
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Study area (this main stream) = 81.50 (Ac.)

B R R R R o B O i o o O I Y B A R SR TR R R RPN N RE AR AU AR NI
Process from Point/Station 512.000 to Point/Station 84.000
**%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1137.500(Ft.)

Downstream point/station elevation = 1110.000(Ft.)
Pipe length = 450.00 (Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 186.550 (CFS)
Given pipe size = 30.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
99.193(Ft.) at the headworks or inlet of the pipe (s)

Pipe friction loss = 93.053(Ft.)

Minor friction loss = 33.640(Ft.) K-factor = 1.50
Pipe flow velocity = 38.00(Ft/s)
Travel time through pipe = 0.20 min.
Time of concentration (TC) = 10.76 min.

B D L b a0 o1 20 0 L0 A A OO Y B U T U O Y B O U U N U 8 I G S R R RS
Process from Point/Station 84.000 to Point/Station 84.000
**+% CONFLUENCE OF MINOR STREAMS **%%

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 76.572 (Ac.)

Runoff from this stream = 186.550(CFS)

Time of concentration = 10.76 min.

Rainfall intensity = 3.076(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

I s 2 s 0 e A S S A A A U A O A U B B UM S N N W S SV IOE O N G B R UL B S A MU A R R R
Process from Point/Station 513.000 to Point/Station 514.000
**%% TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr) -

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1770.000(Ft.)

Bottom (of initial area) elevation = 1460.000(Ft.)

Difference in elevation = 310.000(Ft.)

Slope = 0.31000 s(%)= 31.00

TC = k(0.525)*[(length”3)/(elevation change)]*0.2

Initial area time of concentration = 10.517 min.

Rainfall intensity = 3.119{(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.784
Subarea runoff = 17.108 (CFS)

Total initial stream area = 7.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)



O

O

M I O S St S O S S AP A S U PR ST TR AP
Process from Point/Station 514.000 to Point/Station 515.000
***% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%x*

Estimated mean flow rate at midpoint of channel = 25.662 (CFS)
Depth of flow = 0.584(Ft.), Average velocity = 10.023(Ft/s)
*xkkdk* Trregular Channel Data ***%ssxxk++*
Information entered for subchannel number 1
Point number 'X'" coordinate 'Y' coordinate
1 0.00 20.00
2 150.00 0.00
3 300.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 25.662.(CFS)
' ' flow top width = 8.764 (Ft.)
' ' velocity= 10.023(Ft/s)
' ' area = 2.560(Sqg.Ft)
' ' Froude number = 3.268

Upstream point elevation = 1460.000(Ft.)

Downstream point elevation = 1140.000(Ft.)

Flow length = 1100.000(Ft.)

Travel time = 1.83 min.

Time of concentration = 12.35 min.

Depth of flow = 0.584 (Ft.)

Average velocity = 10.023(Ft/s)

Total irregular channel flow = 25.662 (CFS)

Irregular channel normal depth above invert elev. = 0.584 (Ft.)
Average velocity of channel(s) = 10.023(Ft/s)

Critical flow top width = 14.063 (Ft.)
Critical flow velocity= 3.893(Ft/s)
Critical flow area = 6.592(8q.Ft)

Sub-Channel No. 1 Critical depth = 0.938(Ft.)
1 T 1
L
L}

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.833(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.772

Subarea runoff = 13.503(CFS) for 7.000 (Ac.)
Total runoff = 30.611(CFS)

Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 2) = 95.50 (Ac.)
Area averaged Fm value = 0.404 (In/Hr)

R R D R R o TR I Rr AT Rt R R SR ST NI A R AT AR AT Y
Process from Point/Station 515.000 to Point/Station 84.000
***% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1119.100(Ft.)
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Downstream point/station elevation = 1111.400(Ft.)
Pipe length = 280.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 30.611 (CFS)
Given pipe size = 18.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
23.058(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 23.769(Ft.)

Minor friction loss = 6.989(Ft.) K-factor = 1.50
Pipe flow velocity = 17.32(Ft/s)
Travel time through pipe = 0.27 min.
Time of concentration (TC) = 12.62 min.

Rt o b b o o e o 0 20 IR Y S S S R A U Y P P S R R I R R AR TR A R W
Process from Point/Station 84.000 to Point/Station 84.000
**%%* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 14.000 (Ac.)

Runoff from this stream = 30.611(CFS)

Time of concentration = 12.62 min.

Rainfall intensity = 2.796 (In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 186.550 10.76 3.076
2 30.611 12.62 2.796
Qmax(l) =
1.000 * 1.000 * 186.550) +
1.117 * 0.853 * 30.611) + = 215.717
Qmax(2) =
0.895 * 1.000 * 186.550) +
1.000 * 1.000 * 30.611) + = 197.640
Total of 2 streams to confluence:
Flow rates before confluence point:
186.550 30.611
Maximum flow rates at confluence using above data:
215.717 197.640
Area of streams before confluence:
76.572 14.000
Effective area values after confluence:
88.515 90.572
Results of confluence:
Total flow rate = 215.717 (CFS)
Time of concentration = 10.762 min.
Effective stream area after confluence = 88.515(Ac.)
Stream Area average Pervious fraction(Ap) = 1.000
Stream Area average soil loss rate{Fm) = 0.404 (In/Hr)
Study area (this main stream) = 90.57 (Ac.)

e B o I B R e 20 Ak e 2 s i o o 2 o O SO A B S U A W Y RV ATV OY R T Y Y U RO B B AR I R R RS
Process from Point/Station 84.000 to Point/Station 85.000
*%x%% PIPEFLOW TRAVEL TIME (User specified size) ****
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Upstream point/station elevation = 1110.700(Ft.)
Downstream point/station elevation = 1092.300(Ft.)
Pipe length = 600.00 (Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 215.717 (CFS)
Given pipe size = 30.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
192.481(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 165.899(Ft.)

Minor friction loss = 44,981 (Ft.) K-factor = 1.50
Pipe flow velocity = 43.95(Ft/s)
Travel time through pipe = 0.23 min.
Time of concentration (TC) = 10.99 min.

B I e 2 T o e s O L 1 1 = I NERU AN T RY N S RY R U WURE NN B BTN R AR SR I S
Process from Point/Station 85.000 to Point/Station 85.000
**** CONFLUENCE OF MAIN STREAMS ****

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

Effective stream flow area = 88.515(Ac.)

Total study area this main stream = 95.500 (Ac.)
Runoff from this stream = 215.717(CFS)

Time of concentration = 10.99 min.

Rainfall intensity = 3.038(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 3

B e I o o S B L O B o A B L B 20 . 2 1F T o N A i A B U B MU WY S AN MU R A RY SR TN BY R IR U
Process from Point/Station 516.000 to Point/Station 517.000
***% TNITIAL AREA EVALUATION ***x*

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1148.000(Ft.)

Bottom (of initial area) elevation = 1101.000(Ft.)

Difference in elevation = 47.000(Ft.)

Slope = 0.04700 s(%)= 4.70

TC = k(0.389)*[(length”3)/(elevation change}]"0.2

Initial area time of concentration = 11.364 min.

Rainfall intensity = 2.977(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.789
Subarea runoff = 16.446 (CFS)

Total initial stream area = 7.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367 (In/Hr)

B 0 b o o S O S o L S B o 2 0 A T R
Process from Point/Station 517.000 to Point/Station 517.000
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***% CONFLUENCE OF MAIN STREAMS ****

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

Effective stream flow area = 7.000(Ac.)

Total study area this main stream = 7.000(Ac.)
Runoff from this stream = 16.446 (CFS)

Time of concentration = 11.36 min.

Rainfall intensity = 2.977 (In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 61.170 12.28 2.842
2 215.717 10.99 3.038
3 16.446 11.36 2.977
Omax (1) =
1.000 * 1.000 * 61.170) +
0.926 * 1.000 * 215.717) +
0.948 ~* 1.000 * 16.446) + = 276.451
Qmax (2) =
1.080 * 0.895 * 61.170) +
1.000 * 1.000 * 215.717) +
1.023 * 0.967 * 16.446) + = 291.121
Qmax(3) =
1.055 * 0.925 * 61.170) +
0.977 * 1.000 * 215.717) +
1.000 * 1.000 * 16.446) + = 286.961
Total of 3 main streams to confluence:
Flow rates before confluence point:
62.170 216.717 17.446
Maximum flow rates at confluence using above data:
276.451 291.121 286.961
Effective Area of streams before confluence:
26.814 88.515 7.000
Effective area values after confluence:
122.329 119.281 120.329
Results of confluence:
Total flow rate = 291.121 (CFS)
Time of concentration = 10.990 min.
Effective stream area after confluence = 119.281 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.963
Stream Area average soil loss rate(Fm) = 0.401 (In/Hr)
Steam effective area = 122.33(Ac.)

PR RTII IR R REN BN I 0 S YO8 BN NS R N S BT A T B A S A S R T S L st ot s S O D D
Process from Point/Station 85.000 to Point/Station 86.000
**%* PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1092.300(Ft.)

Downstream point/station elevation = 1059.300(Ft.)
Pipe length = 950.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 291.121(CFS)

5¢
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Given pipe size = 39.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
113.743(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 118.059(Ft.)

Minor friction loss = 28.684 (Ft.) K~-factor = 1.50
Pipe flow velocity = 35.09(Ft/s)
Travel time through pipe = 0.45 min.
Time of concentration (TC) = 11.44 min.

B I s s L o 1 A 2 e a2 0 R A R B R S T o R S e
Process from Point/Station 86.000 to Point/Station 86.000
**%%* CONFLUENCE OF MINOR STREAMS *#***

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 119.281 (Ac.)

Runoff from this stream = 291.121(CFS)

Time of concentration = 11.44 min.

Rainfall intensity = 2.965(In/Hr)

Area averaged loss rate (Fm) = 0.4008 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.9633

B I L B e B o I o A R B T A A R T o S T o o S
Process from Point/Station 518.000 to Point/Station 519.000
**x%* TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1148.000(Ft.)

Bottom (of initial area) elevation = 1101.000(Ft.)

Difference in elevation = 47,000 (Ft.)

Slope = 0.04700 s(%)= 4.70

TC = k(0.389)*[ (length~3)/(elevation change)]”0.2

Initial area time of concentration = 11.364 min.

Rainfall intensity = 2.977(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.789
Subarea runoff = 19.970(CFS)

Total initial stream area = 8.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

++++++++++++ AR AR R R
Process from Point/Station 519.000 to Point/Station 520.000
*x** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

Top of street segment elevation 1101.000(Ft.)
End of street segment elevation = 1066.500(Ft.)

Length of street segment = 900.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
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Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 29.954 (CFS)
Depth of flow = 0.414(Ft.), Average velocity = 5.714 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.968(Ft.)

Flow velocity = 5.71(Ft/s)

Travel time = 2.62 min. TC = 13.99 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio{(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 2.628(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.774

Subarea runoff = 14.629(CFS) for 8.500(Ac.)

Total runoff = 34.599 (CFS)

Effective area this stream = 17.00(Ac.)

Total Study Area (Main Stream No. 1) = 24.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 34.599(CFS)

Half street flow at end of street = 17.299(CFS)

Depth of flow = 0.433(Ft.), Average velocity = 5.921(Ft/s)
Flow width (from curb towards crown)= 16.884(Ft.)

R Rr U UTRE AR O R RVRURN I S RYRE UE RERIIE RN N BYSY WTRIAR RS AR S SRS A S RN A SR SR S S S
Process from Point/Station 520.000 to Point/Station 520.000
*%%* CONFLUENCE OF MINOR STREARMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 17.000(Ac.)

Runoff from this stream = 34.599 (CFS)

Time of concentration = 13.99 min.

Rainfall intensity = 2.628(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hx)
Area averaged Pervious ratio (Ap) = 0.5000

PRI TP IR IR STRYATR AT BTSN RTINS YRR ST S SR R SRR SR S S S LS S S
Process from Point/Station 521.000 to Point/Station 522.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(S - 7 dwl/acre)

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
SCS curve number for soil (AMC 2) = 56.00
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Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1111.000(Ft.)

Bottom (of initial area) elevation = 1101.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.389)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 15.486 min.

Rainfall intensity = 2.473(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.766
Subarea runoff = 10.424 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

S S S N T O A T S S TN S S A SN S R
Process from Point/Station 522.000 to Point/Station 523.000
**x*x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1101.000(Ft.)
End of street segment elevation 1066.500(Ft.)
Length of street segment = 900.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 26.533(CFS)
Depth of flow = 0.400(Ft.), Average velocity = 5.547(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.233(Ft.)

Flow velocity = 5.55(Ft/s)

Travel time = 2.70 min. TC = 18.19 min.
Adding area flow to street

RESIDENTIAL(S - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate{Fm)= 0.367(In/Hr)
Rainfall intensity = 2.245(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.753

Subarea runoff = 27.609(CFS) for 17.000 (Ac.)
Total runoff = 38.033(CFS)

Effective area this stream = 22.50 (Ac.)

Total Study Area (Main Stream No. 1) = 46.50(Ac.)
Area averaged Fm value = 0.367{In/Hr)

Street flow at end of street = 38.033(CFS)

Half street flow at end of street = 19.016 (CFS)
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Depth of flow = 0.445(Ft.), Average velocity = 6.060 (Ft/s)

Flow width (from curb towards crown)= 17.511(Ft.)

B L o o N

Process from Point/Station 523.000 to Point/Station
*% %% CONFLUENCE OF MINOR STREAMS ****

523.000

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 22.500 (Ac.)

Runoff from this stream = 38.033(CFS)

Time of concentration = 18.19 min.

Rainfall intensity = 2.245(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

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

1 291.121 11.44 2.965

2 34.599 13.99 2.628

3 38.033 18.19 2.245

Qmax (1) =

1.000 * 1.000 * 291.121) +

1.149 * 0.818 * 34.599) +
1.383 * 0.629 * 38.033) + = 356.728
Qmax(2) =
0.869 * 1.000 * 291.121) +
1.000 * 1.000 * 34.599) +
1.204 * 0.769 * 38.033) + = 322.681
Qmax(3) =
0.719 * 1.000 * 291.121) +
0.831 * 1.000 * 34.599) +
1.000 * 1.000 * 38.033) + = 276.134
Total of 3 streams to confluence:
Flow rates before confluence point:
291.121 34.599 38.033
Maximum flow rates at confluence using above data:
356.728 322.681 276.134
Area of streams before confluence:
119.281 17.000 22.500
Effective area values after confluence:
147.337 153.584 158.781
Results of confluence:
Total flow rate = 356.728 (CFS)
Time of concentration = 11.441 min.
Effective stream area after confluence = 147.337 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.848
Stream Area average soil loss rate(Fm) = 0.392 (In/Hr)
Study area (this main stream) = 158.78 (Ac.)

FE IR A SR RIS S S R A S S AR

Process from Point/Station 86.000 to Point/Station
*%x%x% PIPEFLOW TRAVEL TIME (User specified size) ****

87.000

Upstream point/station elevation = 1059.300(Ft.)
Downstream point/station elevation = 1053.200(Ft.)
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Pipe length 445.00 (Ft.) Manning's N = 0.013
No. of pipes 1 Required pipe flow = 356.728 (CFS)
Given pipe size = 48.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
40.106(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 27.436(Ft.)

Minor friction loss = 18.770(Ft.) K-factor = 1.50
Pipe flow velocity = 28.39(Ft/s)
Travel time through pipe = 0.26 min.
Time of concentration (TC) = 11.70 min.

JIRTTRT AT R RTINS R R S I AT ST NN TE SN U O S SN AR AR B SUE STRA E AT S S Y AR
Process from Point/Station 87.000 to Point/Station 87.000
*+%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 147.337(Ac.)

Runoff from this stream = 356.728 (CFS)

Time of concentration = 11.70 min.

Rainfall intensity = 2.925(In/Hr)

Area averaged loss rate (Fm) = 0.3924 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.8480

FIFETRIIIRIITEATRRTEN R ATRTRTSTRURTRURYRERFSREUE RUSY RISEUY S SO ATSR AR SUPTE RS SRS SRS S S LS S S S S
Process from Point/Station 524,000 to Point/Station 525.000
**%+ TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 750.000(Ft.)

Top (of initial area) elevation = 1072.300(Ft.)
Bottom (of initial area) elevation = 1065.000(Ft.)

Difference in elevation = 7.300(Ft.)

Slope = 0.00973 s(%)= 0.97

TC = k(0.525)*[(length”~3)/(elevation change)]~0.2

Initial area time of concentration = 18.730 min.

Rainfall intensity = 2.206(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.735
Subarea runoff = 14.601 (CFS)

Total initial stream area = 9.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404 (In/Hr)

P IETUTITTRr ST S RS S AR A U R
Process from Point/Station 525.000 to Point/Station 525.000
**x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 9.000(Ac.)

Runoff from this stream = 14.601 (CFS)

Time of concentration = 18.73 min.
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Rainfall intensity = 2.206(In/Hr)
Area averaged loss rate (Fm) = 0.4035 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 356.728 11.70 2.925
2 14.601 18.73 2.206
Omax (1) =
1.000 * 1.000 * 356.728) +
1.399 * 0.625 * 14.601) + = 369.491
Omax(2) =
0.716 * 1.000 * 356.728) +
1.000 * 1.000 * 14.601) + = 270.033
Total of 2 streams to confluence:
Flow rates before confluence point:
356.728 14.601
Maximum flow rates at confluence using above data:
369.491 270.033
Area of streams before confluence:
147.337 9.000
Effective area values after confluence:
152.960 156.337
Results of confluence:
Total flow rate = 369.491(CFS)
Time of concentration = 11.702 min.
Effective stream area after confluence = 152.960 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.857
Stream Area average soil loss rate(Fm) = 0.393(In/Hr)
Study area (this main stream) = 156.34 (Ac.)

P S eSS RS S E S S S S S S S S SR S S R SN na
Process from Point/Station 87.000 to Point/Station 88.000
++x%x%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1050.900(Ft.)

Downstream point/station elevation = 1033.600(Ft.)
Pipe length = 370.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 369.491(CFS)
Given pipe size = 54.,00(In.)

Calculated individual pipe flow = 369.491 (CFS)
Normal flow depth in pipe = 38.91(In.)

Flow top width inside pipe = 48.47(In.)

Critical depth could not be calculated.

Pipe flow velocity = 30.11(Ft/s)

Travel time through pipe = 0.20 min.

Time of concentration (TC) = 11.91 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 88.000 to Point/Station 88.000
*xx%x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 152.960 (Ac.)
Runoff from this stream = 369.491 (CFS)
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Time of concentration = 11.91 min.

Rainfall intensity = 2.895(In/Hr)

Area averaged loss rate (Fm) = 0.3930(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8568

++++++++ AR R
Process from Point/Station 526.000 to Point/Station 527.000
*%%% TNITIAL AREA EVALUATION ***%*

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1065.000(Ft.)

Bottom (of initial area) elevation = 1060.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 11.164 (CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

FRTRFEINTREERIRTSIITRTIE AT GT RIS RTRVENTE BTRYRTRUATRUSE S BRSNS USRS AU S SR S A A SR RS S L RS 2 S
Process from Point/Station 527.000 to Point/Station 527.000
*%%* CONFLUENCE OF MINOR STREAMS ***¥*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.500 (Ac.)

Runoff from this stream = 11.164 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

FUFRTITEEIE RIRI AU RURTREIE RIGIST RYRTRTARURERESISTRTS RN RSN SR S RUR SR R S S S S S S S K A
Process from Point/Station 528.000 to Point/Station 529.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Rp) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1065.000(Ft.)
Bottom (of initial area) elevation = 1060.000(Ft.)
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Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length~3)/(elevation change)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 11.164 (CFS)

Total initial stream area = 6.500 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

PR WS A S SRR R SRS PR S S S S S S S S S S RS S S
Process from Point/Station 529,000 to Point/Station 529.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 6.500(Ac.)

Runoff from this stream = 11.164 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.275(In/Hr)

Area averaged loss rate (Fm) = 0.3670 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 369.491 11.91 2.895
2 11.164 17.79 2.275
3 11.164 17.79 2.275
Qmax(l) =
1.000 * 1.000 * 369.491) +
1.325 * 0.669 * 11.164) +
1.325 * 0.669 * 11.164) + = 389.290
Omax(2) =
0.752 * 1.000 * 369.491) +
1.000 * 1.000 * 11.164) +
1.000 * 1.000 * 11.164) + = 300.304
Qmax(3) =
0.752 * 1.000 * 369.491) +
1.000 * 1.000 * 11.164) +
1.000 * 1.000 * 11.164) + = 300.304

Total of 3 streams to confluence:
Flow rates before confluence point:
369.491 11.164 11.164
Maximum flow rates at confluence using above data:
389.290 300.304 300.304
Area of streams before confluence:
152.960 6.500 6.500
Effective area values after confluence:
161.661 165.960 165.960
Results of confluence:
Total flow rate = 389,290 (CFS)
Time of concentration = 11.907 min.
Effective stream area after confluence = 161.661(Ac.)
Stream Area average Pervious fraction(Ap) = 0.829
Stream Area average soil loss rate (Fm) = 0.391 (In/Hr)
Study area (this main stream) = 165.96 (Ac.)

5T
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End of computations, Total Study Area = 191.00 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.839
Area averaged SCS curve number = 70.9

Ak
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE P1 HYDROLOGY
25 YEAR STORM
JN 04339

dede ke deok ek ok ok Hydrology Study Control Information ****xkdkki

Rational hydrology study storm event year is 25.0
10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

B I b o o S L B o . 2 o A S B B e B B I S I o o o S I e S B S
Process from Point/Station 400.000 to Point/Station 401.000
**kx%x TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea.

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1850.000(Ft.)

Bottom (of initial area) elevation = 1300.000(Ft.)

Difference in elevation = 550.000(Ft.)

Slope = 0.55000 s(%)= 55.00

TC = k{0.525)*[(length”3)/ (elevation change) }~0.2

Initial area time of concentration = 9.377 min.

Rainfall intensity = 3.341(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.791
Subarea runoff = 15.863 (CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404 (In/Hr)

P RATRIE AW SIS ATIE G S IRV RIS SISF I AN STSU AR SRR A E RS S SRS S S S S S
Process from Point/Station 401.000 to Point/Station 402.000
*%%% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 28.422 (CFS)
Depth of flow = 0.589(Ft.), Average velocity = 9.365(Ft/s)
*%kk*%* Irreqular Channel Data ****x*%kkuwx
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Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 150.00 0.00
3 350.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 28.422 (CFS)
' ' flow top width = 10.306(Ft.)
' ' velocity= 9.366(Ft/s)
' ' area = 3.035(Sqgq.Ft)
' ' Froude number = 3.042

Upstream point elevation = 1300.000(Ft.)
Downstream point elevation = 1087.000(Ft.)

Flow length = 850.000(Ft.)
Travel time = 1.51 min.
Time of concentration = 10.89 min.
Depth of flow = 0.589(Ft.)
Average velocity = 9.365(Ft/s)
Total irreqular channel flow = 28.422 (CFS)
Irregular channel normal depth above invert elev. = 0.589(Ft.)
Average velocity of channel(s) = 9.365(Ft/s)
Sub-Channel No. 1 Critical depth = 0.922(Ft.)
' ' ' Critical flow top width = 16.133(Ft.)
' ' ' Critical flow velocity= 3.822(Ft/s)
' ' ! Critical flow area = 7.436(Sq.Ft)
Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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
SCS curve number for soil(AMC 2) = 78.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.054(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.781

Subarea runoff = 21.117(CFS) for 9.500(Ac.)
Total runoff = 36.980 (CFS)

Effective area this stream = 15.50(Ac.)

Total Study Area (Main Stream No. 1) = 15.50 (Ac.)
Area averaged Fm value = 0.404 (In/Hr)

SRR R R RIS S WA YL B N Y S S A A A A A T A AR A S S S o i i
Process from Point/Station 402.000 to Point/Station 75.000
*%%*%* PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1080.000(Ft.)

Downstream point/station elevation = 1077.000(Ft.)
Pipe length = 550.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 36.980 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 36.980 (CFS)
Normal flow depth in pipe = 23.27(In.)

Flow top width inside pipe = 34.42(In.)

Critical Depth = 23.74(In.)
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Pipe flow velocity = 7.65(Ft/s)
Travel time through pipe = 1.20 min.
Time of concentration (TC) = 12.09 min.

R i i O A S S S S O O SRS R
Process from Point/Station 75.000 to Point/Station 75.000
**%%%* CONFLUENCE OF MAIN STREAMS ****

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

Effective stream flow area = 15.500(Ac.)

Total study area this main stream = 15.500(Ac.)
Runoff from this stream = 36.980(CFS)

Time of concentration = 12.09 min.

Rainfall intensity = 2.869(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2

MR SR o I O A B A A S S A S PR AR ST AR AT AT,
Process from Point/Station 403.000 to Point/Station 404.000
**%% INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1600.000(Ft.)

Bottom (of initial area) elevation = 1140.000(Ft.)

Difference in elevation = 460.000(Ft.)

Slope = 0.46000 s(%)= 46.00

TC = k(0.525)*[ (length”3)/(elevation change)]~0.2

Initial area time of concentration = 9.719 min.

Rainfall intensity = 3.270(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.789
Subarea runoff = 14.191 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404(In/Hr)

BRIk ot b R ol R o R R Rt SR R U S NN WA N R B A N I R R AR TR R R R A
Process from Point/Station 404.000 to Point/Station 405.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 25.801 (CFS)
Depth of flow = 0.623(Ft.), Average velocity = 6.651 (Ft/s)
*k*kxk¥xk Trreqular Channel Data ****k*kksk*

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 20.00
2 200.00 0.00
3 400.00 20.00
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Manning's 'N' friction factor = 0.035
Sub-Channel flow = 25.801(CFS)
' ' flow top width = 12.457 (Ft.)
' ' velocity= 6.651(Ft/s)
' ' area = 3.879(Sq.Ft)
' ! Froude number = 2.100

Upstream point elevation = 1140.000(Ft.)
Downstream point elevation = 1085.000(Ft.)

Flow length = 470.000(Ft.)
Travel time = 1.18 min.
Time of concentration = 10.90 min.
Depth of flow = 0.623(Ft.)
Average velocity = 6.651(Ft/s)
Total irregular channel flow = 25.801 (CFS)
Irregular channel normal depth above invert elev. = 0.623(Ft.)
Average velocity of channel(s) = 6.651(Ft/s)
Sub-Channel No. 1 Critical depth = 0.836(Ft.)
' ' ' Critical flow top width = 16.719(Ft.)
! ! ' Critical flow velocity= 3.692(Ft/s)
' ' ' Critical flow area = 6.988(Sq.Ft)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404(In/Hr)
Rainfall intensity = 3.053(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.781

Subarea runoff = 20.390(CFS) for 9.000(Ac.)
Total runoff = 34.581 (CFS)

Effective area this stream = 14.50(Ac.)

Total Study Area (Main Stream No. 2) = 14.50(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

L Bt i S S A TN SN N A A R T PR TN I WP AT
Process from Point/Station 405.000 to Point/Station 75.000
**** PIPEFLOW TRAVEL TIME (User specified size) *¥*x

Upstream point/station elevation = 1078.000(Ft.)

Downstream point/station elevation = 1077.000(Ft.)
Pipe length = 150.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 34.581 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 34.581 (CFS)
Normal flow depth in pipe = 20.84(In.)

Flow top width inside pipe = 35.55(1In.)

Critical Depth = 22.92(In.)

Pipe flow velocity = 8.16(Ft/s)

Travel time through pipe = 0.31 min.

Time of concentration (TC) = 11.20 min.

R D B B B O S N RN S AP A AR TR Rr O RTTIr IS
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Process from Point/Station 75.000 to Point/Station 75.000
**%% CONFLUENCE OF MAIN STREAMS *#*%%*

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

Effective stream flow area = 14.500(Ac.)

Total study area this main stream = 14.500 (Ac.)
Runoff from this stream = 34.581 (CFS)

Time of concentration = 11.20 min.

Rainfall intensity = 3.003(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 406.000 to Point/Station 408.000
**%% INITIAL AREA EVALUATION *#***

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1065.000(Ft.)

Bottom (of initial area) elevation = 1055.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.389)*[(length”~3)/(elevation change)170.2

Initial area time of concentration = 15.486 min.

Rainfall intensity = 2.473(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.766
Subarea runoff = 14.214 (CFS)

Total initial stream area = 7.500(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

R e i Bk o e i I 0 i ST R S O A A B A N U SRR AR R AR SR RN
Process from Point/Station 408.000 to Point/Station 408.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 3 in normal stream number 1

Stream flow area = 7.500 (Ac.)

Runoff from this stream = 14.214(CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 2.473(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

R R R R Bkt b b B ol h T ok A R NN S N B N U U RV A SR R TR I WA IS RIS
Process from Point/Station 407.000 to Point/Station 408.000
*%%x% TNITIAL AREA EVALUATION ***x*

RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A = 0.000



O

O

656

Decimal fraction soil group B = 1.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1065.000(Ft.)

Bottom (of initial area) elevation = 1055.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.389)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 15.486 min.

Rainfall intensity = 2.473(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.766
Subarea runoff = 11.371(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

FRTRTRERIRTRTIE G RYRTRFRTRTENI BURTRN I RUANINRUSN STOR SN BUATE IS B SR SN AU ST S SR S R ALEL o o i
Process from Point/Station 408.000 to Point/Station 408.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 3 in normal stream number 2

Stream flow area = 6.000 (Ac.)

Runoff from this stream = 11.371(CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 2.473(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 14.214 15.49 2.473
2 11.371 15.49 2.473
Qmax (1) =
1.000 * 1.000 * 14.214) +
1.000 * 1.000 ~* 11.371) + = 25.585
Qmax(2) =
1.000 * 1.000 * 14.214) +
1.000 * 1.000 * 11.371) + = 25.585
Total of 2 streams to confluence:
Flow rates before confluence point:
14.214 11.371
Maximum flow rates at confluence using above data:
25.585 25.585
Area of streams before confluence:
7.500 6.000
Effective area values after confluence:
13.500 13.500
Results of confluence:
Total flow rate = 25.585(CFS)
Time of concentration = 15.486 min.
Effective stream area after confluence = 13.500 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.500
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Stream Area average soil loss rate(Fm) = 0.367 (In/Hr)
Study area (this main stream) = 13.50(Ac.)

R o = o o o L e b b
Process from Point/Station 408.000 to Point/Station 408.000
**k*x%* CONFLUENCE OF MAIN STREAMS ****

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

Effective stream flow area = 13.500(Ac.)

Total study area this main stream = 13.500 (Ac.)
Runoff from this stream = 25.585 (CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 2.473(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 36.980 12.09 2.869
2 34.581 11.20 3.003
3 25.585 15.49 2.473
Omax (1) =
1.000 * 1.000 * 36.980) +
0.948 * 1.000 * 34.581) +
1.188 * 0.781 * 25.585) + = 93.508
Omax (2) =
1.054 * 0.927 * 36.980) +
1.000 * 1.000 * 34.581) +
1.252 * 0.723 * 25.585) + = 93.883
Qmax(3) =
0.839 * 1.000 * 36.980) +
0.796 * 1.000 * 34.581) +
1.000 * 1.000 * 25.585) + = 84.149
Total of 3 main streams to confluence:
Flow rates before confluence point:
37.980 35.581 26.585
Maximum flow rates at confluence using above data:
93.508 93.883 84.149
Effective Area of streams before confluence:
15.500 14.500 13.500
Effective area values after confluence:
40.538 38.630 43.500
Results of confluence:
Total flow rate = 93.883 (CFS)
Time of concentration = 11.203 min.
Effective stream area after confluence = 38.630(Ac.)
Stream Area average Pervious fraction(Ap) = 0.845
Stream Area average soil loss rate(Fm) = 0.392(In/Hr)
Steam effective area = 43.50(Ac.)

FRFETITITAPRIU AT RURIURTET RIS RIRIRIIRSION SUF SUE U SR SN AR R R SR L o e i
Process from Point/Station 75.000 to Point/Station 76.000
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***+* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1075.000(Ft.)
Downstream point/station elevation = 1047.000(Ft.)
Pipe length = 550.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 93.883 (CFS)
Given pipe size = 42,00(In.)

Calculated individual pipe flow = 93.883(CFS)
Normal flow depth in pipe = 18.82(In.)

Flow top width inside pipe = 41.77(In.)

Critical Depth = 35.93(In.)

Pipe flow velocity = 22.47 (Ft/s)

Travel time through pipe = 0.41 min.

Time of concentration (TC) = 11.61 min.

+++++++++++++H 4+ R R
Process from Point/Station 76.000 to Point/Station 80.000
**%% PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1047.000(Ft.)

Downstream point/station elevation = 1041.300(Ft.)
Pipe length = 1000.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 93.883 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 93.883(CFS)
Normal flow depth in pipe = 31.17(In.)

Flow top width inside pipe = 53.35(In.)

Critical Depth = 34.13(In.)

Pipe flow velocity = 9.88(Ft/s)

Travel time through pipe = 1.69 min.

Time of concentration (TC) = 13.30 min.

+++++++++H++ bR
Process from Point/Station 80.000 to Point/Station 80.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 38.630 (Ac.)

Runoff from this stream = 93.883 (CFS)

Time of concentration = 13.30 min.

Rainfall intensity = 2.709(In/Hr)

Area averaged loss rate (Fm) = 0.3922(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8448

SRR GO 0 P T S BT B BRI S B WSS S AT S R R e B o s 2 2 I O T B o
Process from Point/Station 80.000 to Point/Station 80.000
*%4* [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 74.46

Pervious ratio(Ap) = 0.8510 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.853(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 12.20 min. Rain intensity = 2.85(In/Hr)

Total area this stream = 112.08 (Ac.)

Total Study Area {Main Stream No. 1) = 125.58 (Ac.)

Total runoff = 261.23(CFS)



()

O

B b o o D o e o R T R Bt b o b M NS A U Wt A B R N U A WP RS R N R B R S R G S
Process from Point/Station 80.000 to Point/Station 80.000
**%k* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 112.080 (Ac.)

Runoff from this stream = 261.230(CFS)

Time of concentration = 12.20 min.

Rainfall intensity = 2.853(In/Hr)

Area averaged loss rate (Fm) = 0.3930(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8510

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 93.883 13.30 2.709
2 261.230 12.20 2.853
Qmax(1l) =
1.000 * 1.000 * 93.883) +
0.942 * 1.000 * 261.230) + = 339.845
Omax (2) =
1.062 * 0.917 * 93.883) +
1.000 * 1.000 * 261.230) + = 352.705
Total of 2 streams to confluence:
Flow rates before confluence point:
93.883 261.230
Maximum flow rates at confluence using above data:
339.845 352.705
Area of streams before confluence:
38.630 112.080
Effective area values after confluence:
150.710 147.521
Results of confluence:
Total flow rate = 352.705(CFS)
Time of concentration = 12.200 min.
Effective stream area after confluence = 147.521(Ac.)
Stream Area average Pervious fraction(Ap) = 0.849
Stream Area average soil loss rate(Fm) = 0.393(In/Hr)
Study area (this main stream) = 150.71(Ac.)

T L O O o 1 o 2 T o O O O O O O O O B L O 0 o S AR SRS B
Process from Point/Station 80.000 to Point/Station 88.000
**** PIPEFLOW TRAVEL TIME (User specified size) ***+*

Upstream point/station elevation = 1037.200(Ft.)

Downstream point/station elevation = 1031.600(Ft.)
Pipe length = 1450.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 352.705(CFS)
Given pipe size = 90.00(In.)

Calculated individual pipe flow = 352.705(CFS)
Normal flow depth in pipe = 57.56(In.)

Flow top width inside pipe = 86.42(In.)

Critical Depth = 58.29(In.)

Pipe flow velocity = 11.82(Ft/s)

Travel time through pipe = 2.04 nin.

s
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Time of concentration (TC) = 14.24 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 88.000 to Point/Station 88.000
**%% CONFLUENCE OF MINOR STREAMS **%x*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 147.521 (Ac.)

Runoff from this stream = 352.705(CFs)

Time of concentration = 14.24 min.

Rainfall intensity = 2.600(In/Hr)

Area averaged loss rate (Fm) = 0.3928 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.8494

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 88.000 to Point/Station 88.000
**%* USER DEFINED FLOW INFORMATION AT A PQINT **%%*

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 73.85

Pervious ratio(Ap) = 0.8290 Max loss rate(Fm)= 0.391(In/Hr)
Rainfall intensity = 2.895(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 11.91 min. Rain intensity = 2.89(In/Hr)

Total area this stream = 161.66(Ac.)

Total Study Area (Main Stream No. 1) = 287.24 (Ac.)

Total runoff = 389.29(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 88.000 to Point/Station 88.000
*%%x* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 161.660(Ac.)
Runoff from this stream = 389.290(CFS)
Time of concentration = 11.91 min.
Rainfall intensity = 2.895(In/Hr)
Area averaged loss rate (Fm) = 0.3910(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8290
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 352.705 14.24 2.600
2 389.290 11.91 2.895
Omax(1l) =
1.000 * 1.000 * 352.705) +
0.882 * 1.000 * 389.290) + = 696.160
Qmax(2) =
1.134 * 0.836 * 352.705) +
1.000 * 1.000 * 389.290) + = 723.574

Total of 2 streams to confluence:
Flow rates before confluence point:
352.705 389.290
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Maximum flow rates at confluence using above data:

696.160 723.574
Area of streams before confluence:

147.521 161.660
Effective area values after confluence:

309.181 285.002
Results of confluence:
Total flow rate = 723.574 (CFS)
Time of concentration = 11.910 min.
Effective stream area after confluence = 285.002 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.839
Stream Area average soil loss rate(Fm) = 0.392(In/Hr)
Study area (this main stream) = 309.18(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 88.000 to Point/Station 89.000
**%% PIPEFLOW TRAVEL TIME (User specified size) ***+*

Upstream point/station elevation = 1031.100(Ft.)

Downstream point/station elevation = 1028.800(Ft.)
Pipe length = 550.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 723.574 (CFS)
Given pipe size = 96.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
5.987(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 3.460(Ft.)

Minor friction loss = 4.826(Ft.) K-factor = 1.50
Pipe flow velocity = 14.40(Ft/s)
Travel time through pipe = 0.64 min.
Time of concentration (TC) = 12.55 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 89.000
***%* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 285.002 (Ac.)

Runoff from this stream = 723.574 (CFS)

Time of concentration = 12.55 min.

Rainfall intensity = 2.806(In/Hr)

Area averaged loss rate (Fm) = 0.3919(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8387

A St i o R I S B N S ST R S R T R S P TP
Process from Point/Station 513.000 to Point/Station 530.000
**%% INITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)

Initial subarea data: )
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1770.000(Ft.)

GG
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Bottom (of initial area) elevation = 1380.000(Ft.)

Difference in elevation = 390.000(Ft.)

Slope = 0.39000 s(%)= 39.00

TC = k(0.525)*[(length“3)/(elevation change) ]170.2

Initial area time of concentration = 10.045 min.

Rainfall intensity = 3.206(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.787
Subarea runoff = 15.134 (CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 530.000 to Point/Station 531.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 23.962 (CFS)
Depth of flow = 0.429(Ft.), Average velocity = 8.665(Ft/s)
*Hh*kkkx Irregular Channel Data ****kxkkx4x
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 150.00 0.00
3 300.00 10.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 23.962 (CFS)
' ' flow top width = 12.881(Ft.)
' ' velocity= 8.665(Ft/s)
' ! area = 2.765(5q.Ft)
' ' Froude number = 3.296

Upstream point elevation = 1380.000(Ft.)

Downstream point elevation = 1120.000(Ft.)

Flow length = 800.000(Ft.)

Travel time = 1.54 min.

Time of concentration = 11.58 min.

Depth of flow = 0.429(Ft.)

Average velocity = 8.665(Ft/s)

Total irregular channel flow = 23.962 (CFS)

Irregular channel normal depth above invert elev. = 0.429(Ft.)
Average velocity of channel(s) = 8.665(Ft/s)

Critical flow top width = 20.742(Ft.)
Critical flow velocity= 3.342(Ft/s)
Critical flow area = 7.171(Sq.Ft)

Sub-Channel No. 1 Critical depth = 0.691(Ft.)
L v ]
L}

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404(In/Hr)
Rainfall intensity = 2.943(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.777
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Subarea runoff = 14.582(CFS) for 7.000(Ac.)
Total runoff = 29.716 (CFS)

Effective area this stream = 13.00(Ac.)

Total Study Area (Main Stream No. 1) = 300.24 (Ac.)
Area averaged Fm value = 0.404 (In/Hr)

B o I B i i b o 2 2 o o T YA S A S B S T T ST A AR M A WO R S N
Process from Point/Station 531.000 to Point/Station 532.000
**%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1120.000(Ft.)
End of street segment elevation = 1056.000(Ft.)

Length of street segment = 1800.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)

Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 48.003 (CFS)
Depth of flow = 0.484(Ft.), Average velocity = 6.240(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.430(Ft.)

Flow velocity = 6.24 (Ft/s)

Travel time = 4.81 min. TC = 16.39 min.
Adding area flow to street

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil(AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.390(In/Hrx) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.748

Subarea runoff = 22.129(CFsS) for 16.000 (Ac.)

Total runoff = 51.845(CFS)

Effective area this stream = 29.00(Ac.)

Total Study Area (Main Stream No. 1) = 316.24 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Street flow at end of street = 51.845 (CFS)

Half street flow at end of street = 25.923(CFS)

Depth of flow = 0.495(Ft.), Average velocity = 6.362 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

TR RS SRR GE RTIE R S RY ST IE RYRN RN SRS SO S SR TR S SR A A A A e B S SR S e
Process from Point/Station 532.000 to Point/Station 532.000
*%%% CONFLUENCE OF MINOR STREAMS ***¥*

Along Main Stream number: 1 in normal stream number 2
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Stream flow area = 29.000 (Ac.)

Runoff from this stream = 51.845 (CFS)

Time of concentration = 16.39 min.

Rainfall intensity = 2.390(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

B o o o o T e o o b b 0 S Tl o ok a2 o 2 0 S O S e o e o
Process from Point/Station 533.000 to Point/Station 534.000
*%*% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hx)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1064.100(Ft.)

Bottom (of initial area) elevation = 1059.100(Ft.)

Difference in elevation = 5.000 (Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 15.004 (CFS)

Total initial stream area = 6.500 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

B T T O B B Bt B B S T e L e A e R B B e b S 0 R
Process from Point/Station 534.000 to Point/Station 535.000
*x%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1059.300(Ft.)
End of street segment elevation = 1056.200(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 21.352(CFS)
Depth of flow = 0.463(Ft.), Average velocity = 3.095(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.380(Ft.)

Flow velocity = 3.09(Ft/s)

Travel time = 1.78 min. TC = 15.68 min.
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Adding area flow to street
COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(BAp) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.454 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 10.712(CFS) for 5.500 (Ac.)

Total runoff = 25.715(CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 328.24 (Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 25.715(CFS)

Half street flow at end of street = 12.858 (CFS)

Depth of flow = 0.490(Ft.), Average velocity = 3.240(Ft/s)

Flow width (from curb towards crown)= 19.740(Ft.)

B s I o 0 o O B B o o o SO O T e
Process from Point/Station 535.000 to Point/Station 535.000
***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 12.000(Ac.)

Runoff from this stream = 25.715(CFS)

Time of concentration = 15.68 min.

Rainfall intensity = 2.454 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 723.574 12.55 2.806
2 51.845 16.39 2.390
3 25.715 15.68 2.454
QOmax (1) =
1.000 * 1.000 * 723.574) +
1.209 * 0.765 * 51.845) +
1.147 * 0.800 * 25.715) + = 795.178
Qmax (2) =
0.828 * 1.000 * 723.574) +
1.000 * 1.000 * 51.845) +
0.973 * 1.000 * 25.715) + = 675.821
Qmax (3) =
0.855 * 1.000 * 723.574) +
1.032 * 0.957 * 51.845) +
1.000 * 1.000 * 25.715) + = 695.223

Total of 3 streams to confluence:
Flow rates before confluence point:

723.574 51.845 25.715
Maximum flow rates at confluence using above data:
795.178 675.821 695.223

Area of streams before confluence:
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285.002 29.000 12.000
Effective area values after confluence:

316.803 326.002 324,742
Results of confluence:
Total flow rate = 795.178 (CFS)
Time of concentration = 12,547 min.
Effective stream area after confluence = 316.803(Ac.)
Stream Area average Pervious fraction(Ap) = 0.826
Stream Area average soil loss rate(Fm) = 0.381(In/Hr)
Study area (this main stream) = 326.00(Ac.)
End of computations, Total Study Area = 358.24 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.827
Area averaged SCS curve number = 73.5
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software,
Date: 01/13/05

Rational Hydrology Study

FONTANA / LINE SIERRA AVENUE HYDROLOGY

25 YEAR STORM
JN 04339

ke ok ok ke ok Hydrology Study Control Information **¥**xixdkk

Rational hydrology study storm event year is 25.

10 Year storm 1 hour rainfall
100 Year storm 1 hour rainfall
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall =
Slope used for rainfall intensity curve b =

0.930(In.)
1.350(In.)

Soil antecedent moisture condition (AMC) = 2

IR AR RTAN WA A AT STV SO S RURT ST RYRVAEDURIOR SYSESN BT ST UR SN A A R SR IR SR A R A S S SRS S
200.000 to Point/Station

Process from Point/Station
*%%% TNITIAI, AREA EVALUATION ***

*

(c) 1989-2001 Version 6.4

1.097 (In.)
0.6000

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
SCS curve number for soil (AMC 2)
Pervious ratio(Ap) = 0.1000
Initial subarea data:

1.
0.
0.
0.

000
000
000
000
= 32.00

Max loss rate(Fm)=

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1103.000(Ft.)
Bottom (of initial area) elevation = 1098.000(Ft.)
Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length”3)/(elevation change)]170.2

Initial area time of concentration
2.638(In/Hr) for a
Effective runoff coefficient used for area (Q=KCIA) is C

Rainfall intensity =

= 13.902 min.

Subarea runoff = 12.575(CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100

Initial area Fm value = 0.098(In/Hr)

PR EW RS S A R E S S S S S A
201.000 to Point/Station
**%x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Process from Point/Station

0.098 (In/Hr)

25.0 year storm

Top of street segment elevation
End of street segment elevation

1098.000(Ft.)
1091.600(Ft.)

Length of street segment = 670.000(Ft.)

15
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Height of curb above gutter flowline = 8.0(In.)

Width of half street {curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.435(CFsS)
Depth of flow = 0.475(Ft.), Average velocity = 3.187(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.988(Ft.)

Flow velocity = 3.19(Ft/s)

Travel time = 3.50 min. TC = 17.41 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.305(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.868

Subarea runoff = 17.435(CFS) for 9.500(Ac.)

Total runoff = 30.010(CFS)

Effective area this stream = 15.00 (Ac.)

Total Study Area (Main Stream No. 1} = 15.00 (Ac.)

Area averaged Fm value = 0.082(In/Hr)

Street flow at end of street = 30.010(CFS)

Half street flow at end of street = 15.005(CFS)

Depth of flow = 0.509(Ft.), Average velocity = 3.445(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

PENTPUUTE NS SRR SRR R SRS R R S S S S S S S S S S SRS
Process from Point/Station 202.000 to Point/Station 60.000
*++* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1084.600(Ft.)
Downstream point/station elevation = 1078.400(Ft.)
Pipe length = 555.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 30.010(CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 30.010(CFS)
Normal flow depth in pipe = 15.26(In.)

Flow top width inside pipe = 40.40(In.)

Critical Depth = 20.31(In.)

Pipe flow velocity = 9.50(Ft/s)

Travel time through pipe = 0.97 min.

Time of concentration (TC) = 18.38 min.

TIPSR SRR RS S ST RS S SRS S S SR A
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Process from Point/Station 60.000 to Point/Station 60.000
*%%%x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 15.000 (Ac.)

Runoff from this stream = 30.010(CFS)

Time of concentration = 18.38 min.

Rainfall intensity = 2.231(In/Hr)

Area averaged loss rate (Fm) = 0.0823(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

ORI R T W I R I RE S S S MY SV S A S R S T A S S B A R R S & S N R
Process from Point/Station 203.000 to Point/Station 204.000
**x*x% INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1103.000(Ft.)

Bottom (of initial area) elevation = 1096.000(Ft.)

Difference in elevation = 7.000(Ft.)

Slope = 0.00700 s(%)= 0.70

TC = k(0.304)*[ (length”3)/(elevation change)]”0.2

Initial area time of concentration = 12.997 min.

Rainfall intensity = 2.747(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 15.497 (CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098 (In/Hr)

RIS ST I IO S S SN T O S S S A S S SR S i a0 1 o 2 o8 o o o o ik ot ok o
Process from Point/Station 204.000 to Point/Station 205.000
*%**x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*

Top of street segment elevation 1096.000 (Ft.)

End of street segment elevation 1090.500(Ft.)

Length of street segment = 675.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 25.630(CFS)
Depth of flow = 0.499(Ft.), Average velocity = 3.085(Ft/s)
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Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.08(Ft/s)

Travel time = 3.65 min. TC = 16.64 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.368(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 15.151(CFS) for 8.500 (Ac.)

Total runoff = 30.648 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 30.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 30.648 (CFS)

Half street flow at end of street = 15.324 (CFS)

Depth of flow = 0.523(Ft.), Average velocity = 3.312(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 205.000 to Point/Station 205.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 15.000(Ac.)

Runoff from this stream = 30.648 (CFS)

Time of concentration = 16.64 min.

Rainfall intensity = 2.368(In/Hr)

Area averaged loss rate (Fm) = 0.0978 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 30.010 18.38 2.231
2 30.648 16.64 2.368
Omax (1) =
1.000 * 1.000 * 30.010) +
0.940 * 1.000 * 30.648) + = 58.812
Omax (2) =
1.064 * 0.906 * 30.010) +
1.000 * 1.000 * 30.648) + = 59.555
Total of 2 streams to confluence:
Flow rates before confluence point:
30.010 30.648
Maximum flow rates at confluence using above data:
58.812 59.555
Area of streams before confluence:
15.000 15.000
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Effective area values after confluence:

30.000 28.584
Results of confluence:
Total flow rate = 59.555 (CFS)
Time of concentration = 16.645 min.
Effective stream area after confluence = 28.584 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.090(In/Hr)
Study area (this main stream) = 30.00(Ac.)
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Process from Point/Station 60.000 to Point/Station 61.000
*%%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1078.400(Ft.)
Downstream point/station elevation = 1076.700(Ft.)

Pipe length = 500.00(Ft.) Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 59.555(CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 59.555(CFS)
Normal flow depth in pipe = 35.06(In.)

Flow top width inside pipe = 31.19(In.)

Critical Depth = 29.01(In.)

Pipe flow velocity = 6.95(Ft/s)

Travel time through pipe = 1.20 min.

Time of concentration (TC) = 17.84 min.
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Process from Point/Station 61.000 to Point/Station 61.000
**%% CONFLUENCE OF MINOR STREAMS *#*+*%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 28.584 (Ac.)

Runoff from this stream = 59.555(CFS)

Time of concentration = 17.84 nin.

Rainfall intensity = 2.271(In/Br)

Area averaged loss rate (Fm) = 0.0901 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

e 2 o o O T b 10 o o 2F SO B R S B S B TS A AT A S AR R A A R B R AR IS
Process from Point/Station 206.000 to Point/Station 207.000
**xx TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1103.000(Ft.)
Bottom (of initial area) elevation = 1097.000(Ft.)

Difference in elevation = 6.000(Ft.)

Slope = 0.00600 s(%)= 0.60

TC = k(0.304)*[(length”3)/(elevation change)]70.2
Initial area time of concentration = 13.404 min.

15
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Rainfall intensity = 2.697(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 14.033(CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098(In/Hr)

e e R o b RV BN RS AT RS AT I RF RN AN S R TR AT RN R S
Process from Point/Station 207.000 to Point/Station 208.000
**%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1097.000(Ft.)

End of street segment elevation 1089.300(Ft.)

Length of street segment = 775.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.728 (CFS)
Depth of flow = 0.486(Ft.), Average velocity = 3.310(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.533(Ft.)

Flow velocity = 3.31(Ft/s)

Travel time = 3.90 min,. TC = 17.31 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.313(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.862

Subarea runoff = 17.869(CFs) for 10.000 (Ac.)

Total runoff = 31.903(CFS)

Effective area this stream = 16.00 (Ac.)

Total Study Area (Main Stream No. 1) = 46.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 31.903 (CFS)

Half street flow at end of street = 15.951(CFS)

Depth of flow = 0.515(Ft.), Average velocity = 3.572(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

T B i b o S o o o o A e A A e R LS e e e R T e
Process from Point/Station 208.000 to Point/Station 208.000
***x* CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.000(Ac.)

Runoff from this stream = 31.903(CFS)

Time of concentration = 17.31 min.

Rainfall intensity = 2.313(In/Hr)

Area averaged loss rate (Fm) = 0.0978(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 59.555 17.84 2.271
2 31.903 17.31 2.313
Omax(1l) =
1.000 * 1.000 * 59.555) +
0.981 * 1.000 * 31.903) + = 90.852
Qmax(2) =
1.019 * 0.970 * 59.555) +
1.000 * 1.000 * 31.903) + = 90.778
Total of 2 streams to confluence:
Flow rates before confluence point:
59.555 31.903
Maximum flow rates at confluence using above data:
90.852 90.778
Area of streams before confluence:
28.584 16.000
Effective area values after confluence:
44,584 43.723
Results of confluence:
Total flow rate = 90.852 (CFS)
Time of concentration = 17.844 min.
Effective stream area after confluence = 44.584 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.093(In/Hr)
Study area (this main stream) = 44.58 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 61.000 to Point/Station 62.000
x%%+ PIPEFLOW TRAVEL TIME (User specified size) ok ke k

Upstream point/station elevation = 1076.700(Ft.)

Downstream point/station elevation = 1065.000(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 90.852 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 90.852 (CFS)
Normal flow depth in pipe = 28.78(In.)

Flow top width inside pipe = 47.04(In.)

Critical Depth = 34.69(In.)

Pipe flow velocity = 11.54 (Ft/s)

Travel time through pipe = 1.91 min.

Time of concentration (TC) = 19.75 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 62.000 to Point/Station 62.000
*%** CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 1

Stream flow area = 44.584 (Ac.)

Runoff from this stream = 90.852 (CFS)

Time of concentration = 19.75 min.

Rainfall intensity = 2.137(In/BHr)

Area averaged loss rate (Fm) = 0.0928 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 209.000 to Point/Station 210.000
*%%x% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1090.500(Ft.)

Bottom (of initial area) elevation = 1084.500(Ft.)

Difference in elevation = 6.000(Ft.)

Slope = 0.00600 s(%)= 0.60

TC = k(0.304)*[(length“3)/(elevation change)}170.2

Initial area time of concentration = 13.404 min.

Rainfall intensity = 2.697(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 12.864 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 210.000 to Point/Station 211.000
*%** SGTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1084.500(Ft.)

End of street segment elevation 1076.500(Ft.)

Length of street segment = 875.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.728 (CFS)
Depth of flow = 0.492(Ft.), Average velocity = 3.208 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.846(Ft.)
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Flow velocity = 3.21(Ft/s)

Travel time = 4.55 min. TC = 17.95 nin.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.263(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.868

Subarea runoff = 19.533(CFS) for 11.000(Ac.)

Total runoff = 32.397(CFS)

Effective area this stream = 16.50 (Ac.)

Total Study Area (Main Stream No. 1) = 62.50(Ac.)

Area averaged Fm value = 0.082(In/Hr)

Street flow at end of street = 32.397(CFS)

Half street flow at end of street = 16.198 (CFS)

Depth of flow = 0.523(Ft.), Average velocity = 3.505(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

+++++++++++++++ R AR
Process from Point/Station 211.000 to Point/Station 211.000
*%%+ CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.500 (Ac.)

Runoff from this stream = 32.397(CFS)

Time of concentration = 17.95 min.

Rainfall intensity = 2.263(In/Hr)

Area averaged loss rate (Fm) = 0.0815(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 212.000 to Point/Station 213.000
*%*x% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1092.600(Ft.)

Bottom (of initial area) elevation = 1086.000(Ft.)

Difference in elevation = 6.600(Ft.)

Slope = 0.00660 s(%)= 0.66

TC = k(0.304)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 13.151 min.

Rainfall intensity = 2.728(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 11.834 (CFS)

Total initial stream area = 5.000(Ac.)
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Pervious area fraction = 0.100
Initial area Fm value = 0.098 (In/Hr)
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Process from Point/Station 213.000 to Point/Station 214.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1086.000(Ft.)
1076.500(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 1000.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.668 (CFS)
Depth of flow = 0.477(Ft.), Average velocity = 3.188 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.081(Ft.)

Flow velocity = 3.19(Ft/s)

Travel time = 5.23 min. TC = 18.38 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 2.231(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.861

Subarea runoff = 16.968 (CFS) for 10.000 (Ac.)

Total runoff = 28.802 (CFS)

Effective area this stream = 15.00 (Ac.)

Total Study Area (Main Stream No. 1) = 77.50(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 28.802 (CFS)

Half street flow at end of street = 14.401 (CFS)

Depth of flow = 0.504 (Ft.), Average velocity = 3.384 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

TR SRS A S LSS S S S S S S S A S A SRR
Process from Point/Station 214.000 to Point/Station’ 214.000
***% CONFLUENCE OF MINOR STREAMS ok kok

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 15.000(Ac.)
Runoff from this stream = 28.802 (CFS)
Time of concentration = 18.38 min.
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Rainfall intensity = 2.231(In/Hr)
Area averaged loss rate (Fm) = 0.0978 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 90.852 19.75 2.137
2 32.397 17.95 2.263
3 28.802 18.38 2.231
Omax(l) =
1.000 * 1.000 * 90.852) +
0.942 * 1.000 * 32.397) +
0.956 * 1.000 * 28.802) + = 148.904
Omax(2) =
1.062 * 0.909 * 90.852) +
1.000 * 1.000 * 32.397) +
1.015 * 0.977 * 28.802) + = 148.612
Omax (3) =
1.046 * 0.931 * 90.852) +
0.985 * 1.000 * 32.397) +
1.000 * 1.000 * 28.802) + = 149.169
Total of 3 streams to confluence:
Flow rates before confluence point:
90.852 32.397 28.802
Maximum flow rates at confluence using above data:
148.904 148.612 149.169
Area of streams before confluence:
44.584 16.500 15.000
Effective area values after confluence:
76.084 71.669 72.987
Results of confluence:
Total flow rate = 149.169(CFS)
Time of concentration = 18.379 min.
Effective stream area after confluence = 72.987 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.091 (In/Hr)
Study area (this main stream) = 76.08 (Ac.)

PN AN ITOIATRI I RTARTIE U AT RU RO S A R R RS SR L S S S S S S S R i
Process from Point/Station 62.000 to Point/Station 63.000
**+* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1065.000(Ft.)

Downstream point/station elevation = 1042.200(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 149.169(CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 149.169(CF'S)
Normal flow depth in pipe = 29.44(In.)

Flow top width inside pipe = 53.78(In.)

Critical Depth = 42.99(In.)

Pipe flow velocity = 16.83(Ft/s)

Travel time through pipe = 1.31 min.

Time of concentration (TC) = 19.69 min.
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Process from Point/Station 63.000 to Point/Station 63.000
**%%x CONFLUENCE OF MINOR STREAMS ****

Blong Main Stream number: 1 in normal stream number 1

Stream flow area = 72.987 (Ac.)

Runoff from this stream = 149.169(CFS)

Time of concentration = 19.69 min.

Rainfall intensity = 2.141 (In/Hr)

Area averaged loss rate (Fm) = 0.0914 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

FRTEERIRTRIRTRTRIITRYRERTI SVRE RESERYRESTRIRTUTRSYSU A SO S ST RS AT R R R R S S S S S LSS
Process from Point/Station 215.000 to Point/Station 216.000
*%%% TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1074.600(Ft.)

Bottom (of initial area) elevation = 1071.000(Ft.)

Difference in elevation = 3.600(Ft.)

Slope = 0.00360 s(%)= 0.36

TC = k(0.304)*[(length~3)/(elevation change)]"0.2

Initial area time of concentration = 14.846 min.

Rainfall intensity = 2.536(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.874
Subarea runoff = 12.191(CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)
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Process from Point/Station 216.000 to Point/Station 217.000
*%x%* GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1071.000(Ft.)
1063.700(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 875.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 24.382 (CFS)
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Depth of flow = 0.491(Ft.), Average velocity = 3.058 (Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 19.786(Ft.)

Flow velocity = 3.06(Ft/s)

Travel time = 4.77 min. TC = 19.61 min.

Adding area flow to street

COMMERCIAL subarea type

Decimal fraction so0il 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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.146 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.869

Subarea runoff = 18.586 (CFS) for 11.000 (Ac.)

Total runoff = 30.776(CFS)

Effective area this stream = 16.50 (Ac.)

Total Study Area (Main Stream No. 1) = 94.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 30.776(CFS)

Half street flow at end of street = 15.388 (CFS)

Depth of flow = 0.522(Ft.), Average velocity = 3.341(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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Process from Point/Station 217.000 to Point/Station 217.000
*% %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.500 (Ac.)

Runoff from this stream = 30.776 (CFS)

Time of concentration = 19.61 min.

Rainfall intensity = 2.146 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

ETIERERII NI AT TSI AT RN SR TE IR RYAE TR SRS AN SRR RS S SR R S R S AR ik
Process from Point/Station 63.000 to Point/Station 63.000
*%** (USER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

8CS curve number for soil (AMC 2) = 54.95

Pervious ratio(Ap) = 0.1110 Max loss rate(Fm)= 0.083(In/Hr)
Rainfall intensity = 2.049(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 21.19 min. Rain intensity = 2.05(In/Hr)

Total area this stream = 203.15(Ac.)

Total Study Area (Main Stream No. 1) = 297.15(Ac.)

Total runoff = 403.88(CFS)

PRSI RIS SR E S S S S S S AR AR
Process from Point/Station 63.000 to Point/Station 63.000
*+%* CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 3

Stream flow area = 203.150(Ac.)

Runoff from this stream = 403.880 (CFS)

Time of concentration = 21.19 min.

Rainfall intensity = 2.049(In/Hr)

Area averaged loss rate (Fm) = 0.0830(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1110

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {(In/Hr)
1 149.169 19.69 2.141
2 30.776 19.61 2.146
3 403.880 21.19 2.049
Omax (1) =
1.000 * 1.000 * 149.169) +
0.998 * 1.000 * 30.776) +
1.047 * 0.929 * 403.880) + = 572.752
Omax(2) =
1.002 * 0.996 * 149.169) +
1.000 * 1.000 * 30.776) +
1.049 * 0.926 * 403.880) + = 572.081
Omax (3) =
0.955 =* 1.000 * 149.169) +
0.953 * 1.000 * 30.776) +
1.000 * 1.000 * 403.880) + = 575.650
Total of 3 streams to confluence:
Flow rates before confluence point:
149.169 30.776 403.880
Maximum flow rates at confluence using above data:
572.752 572.081 575.650
Area of streams before confluence:
72.987 16.500 203.150
Effective area values after confluence:
278.220 277.266 292.637
Results of confluence:
Total flow rate = 575.650(CFS)
Time of concentration = 21.190 min.
Effective stream area after confluence = 292.637(Ac.)
Stream Area average Pervious fraction(Ap) = 0.108
Stream Area average soil loss rate(Fm) = 0.085(In/Hr)
Study area (this main stream) = 292.64 (Ac.)

ST TR TR A B TIOTA RT R S S S STC R BT S R RN WY S e A SR RN B N S R R A A A S
Process from Point/Station 63.000 to Point/Station 64.000
*++* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1039.100(Ft.)
Downstream point/station elevation = 1033.800(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 575.650 (CFS)
Given pipe size = 90.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
6.071(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 7.416(Ft.)
Minor friction loss = 3.955(Ft.) K-factor = 1.50
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Pipe flow velocity = 13.03(Ft/s)
Travel time through pipe = 1.69 min.
Time of concentration (TC) = 22.88 min.

B e R b R I I a0 o e o A U B B B B S AT R Y N B A I R R R SO RS
Process from Point/Station 64.000 to Point/Station 64.000
*%**x* CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 292.637 (Ac.)

Runoff from this stream = 575.650(CFS)

Time of concentration = 22.88 min.

Rainfall intensity = 1.957 (In/Hr)

Area averaged loss rate (Fm) = 0.0845(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1076

B o R I o o o o b o o e o o B T S b b S T p o MU BN A A B B ST SR RTR RIS
Process from Point/Station 218.000 to Point/Station 219.000
**%% TNITIAL AREA EVALUATION **¥*%

RESIDENTIAL(S - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1065.500(Ft.)

Bottom (of initial area) elevation = 1059.000(Ft.)

Difference in elevation = 6.500(Ft.)

Slope = 0.00650 s(%)= 0.65

TC = k(0.389)*[(length”3)/(elevation change)]*0.2

Initial area time of concentration = 16.880 min.

Rainfall intensity = 2.348(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.759
Subarea runoff = 8.915(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367 (In/Hr)

B I L i B L o b o 0 o I T RIS TR o o o S
Process from Point/Station 219.000 to Point/Station 220.000
**%*x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1059.000(Ft.)

End of street segment elevation = 1056.500(Ft.)
Length of street segment = 500.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown}) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)



()

)

)

166

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 16.048 (CFS)
Depth of flow = 0.467(Ft.), Average velocity = 2.274(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.592(Ft.)

Flow velocity = 2.27(Ft/s)

Travel time = 3.66 min. TC = 20.54 min,.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.087(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.742

Subarea runoff = 11.210(CFS) for 8.000(Ac.)

Total runoff = 20.126 (CFS)

Effective area this stream = 13.00(Ac.)

Total Study Area (Main Stream No. 1) = 310.15(Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 20.126 (CFS)

Half street flow at end of street = 10.063 (CFS)

Depth of flow = 0.499(Ft.), Average velocity = 2.419(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)}= 20.000(Ft.)

FRPEPITATETIEN RN ST AU RTRTRTRTRURI RV RUSU RIS RUAR BON ORI SURTE SR B R AN R F R R S SRS SRR A RS Sk
Process from Point/Station 220.000 to Point/Station 221.000
*+*%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1056.500(Ft.)

End of street segment elevation = 1051.200(Ft.)
Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 30.188 (CFS)
Depth of flow = 0.658(Ft.), Average velocity = 3.776(Ft/s)

Streetflow hydraulics at midpoint of street travel:
H41fstreet flow width = 28.148(Ft.)

Flow velocity = 3.78(Ft/s)

Travel time = 2.91 nmin. TC = 23.46 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)
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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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 1.927(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.729

Subarea runoff = 16.391 (CFS) for 13.000 (Ac.)

Total runoff = '36.516 (CFS)

Effective area this stream = 26.00(Ac.)

Total Study Area (Main Stream No. 1) = 323.15(Ac.)

Area averaged Fm value = 0.367{In/Hr)

Street flow at end of street = 36.516 (CFS)

Half street flow at end of street = 36.516 (CFS)

Depth of flow = 0.708(Ft.), Average velocity = 3.842 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 2.06(Ft.)
Flow width (from curb towards crown)= 30.644(Ft.)

FRTTIEIRTR AT ATRI IR IYRTRVRVIRTITRISE SIS RTAE SN S E ST TR R R R R RN S S S S S S S SRS A
Process from Point/Station 221.000 to Point/Station 221.000
**x%k%k CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 26.000 (Ac.)

Runoff from this stream = 36.516(CFS)

Time of concentration = 23.46 min.

Rainfall intensity = 1.927(In/Hr)

Area averaged loss rate (Fm) = 0.3670 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 575.650 22.88 1.957
2 36.516 23.46 1.927
Qmax(l) =
1.000 * 1.000 * 575.650) +
1.019 * 0.975 * 36.516) + = 611.929
Omax(2) =
0.984 * 1.000 * 575.650) +
1.000 * 1.000 * 36.516) + = 603.223
Total of 2 streams to confluence:
Flow rates before confluence point:
575.650 36.516
Maximum flow rates at confluence using above data:
611.929 603.223
Area of streams before confluence:
292.637 26.000
Effective area values after confluence:
317.996 318.637
Results of confluence:
Total flow rate = 611.929(CFS)
Time of concentration = 22.878 min.

FEffective stream area after confluence = 317.996(Ac.)
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Stream Area average Pervious fraction(Ap) = 0.140
Stream Area average soil loss rate(Fm) = 0.108 (In/Hr)
Study area (this main stream) = 318.64 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 64.000 to Point/Station 71.000
*%+* PIPEFLOW TRAVEL TIME (User specified size) *k kK

Upstream point/station elevation = 1033.800(Ft.)
Downstream point/station elevation = 1030.000(Ft.)

Pipe length = 660.00 (Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 611.929 (CFS)
Given pipe size = 90.00(In.)

Calculated individual pipe flow = 611.929(CFS)
Normal flow depth in pipe = 78.75(In.)

Flow top width inside pipe = 59.53(In.)

Critical Depth = 76.01(In.)

Pipe flow velocity = 14.94 (Ft/s)

Travel time through pipe = 0.74 min.

Time of concentration (TC) = 23.61 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 71.000 to Point/Station 71.000
*+** CONFLUENCE OF MINOR STREAMS %k kK

Along Main Stream numpber: 1 in normal stream number 1
Stream flow area = 317.996(Ac.)

Runoff from this stream = 611.929(CFS)

Time of concentration = 23.61 min.

Rainfall intensity = 1.920(In/Hr)

Area averaged loss rate (Fm) = 0.1076(In/Hr)

Area averaged Pervious ratio (BAp) = 0.1397

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 71.000 to Point/Station 71.000
*x%%* [USER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 56.12

Pervious ratio(Ap) = 0.4520 Max loss rate(Fm)= 0.331(In/Hr)
Rainfall intensity = 1.822(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 25.76 min. Rain intensity = 1.82(In/Hr)

Total area this stream = 202.68 (Ac.)

Total Study Area (Main Stream No. 1) = 525.83(Ac.)

Total runoff = 307.34 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 71.000 to Point/Station 71.000
x%%* CONFLUENCE OF MINOR STREAMS * ok k ok

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 202.680(Ac.)
Runoff from this stream = 307.340 (CFS)
Time of concentration = 25.76 min.

Rainfall intensity = 1.822(In/Hr)
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Area averaged loss rate (Fm) = 0.3310(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4520
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (in) (In/Hr)
1 611.929 23.61 1.920
2 307.340 25.76 1.822
Qmax (1) =
1.000 * 1.000 * 611.929) +
1.065 * 0.917 * 307.340) + = 912.114
Qmax (2) =
0.946 * 1.000 * 611.929) +
1.000 * 1.000 * 307.340) + = 886.319
Total of 2 streams to confluence:
Flow rates before confluence point:
611.929 307.340
Maximum flow rates at confluence using above data:
912.114 886.319
Area of streams before confluence:
317.996 202.680
Effective area values after confluence:
503.799 520.676
Results of confluence:
Total flow rate = 912.114 (CFS)
Time of concentration = 23.615 min.
Effective stream area after confluence = 503.799 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.261
Stream Area average soil loss rate(Fm) = 0.195(In/Hr)
Study area (this main stream) = 520.68 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 71.000 to Point/Station 89.000
*+%% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1030.000(Ft.)
Downstream point/station elevation = 1025.000(Ft.)

Pipe length = 680.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 912.114 (CFS)
Given pipe size = 108.00(In.)

Calculated individual pipe flow = 912.114 (CFS)
Normal flow depth in pipe = 76.59(In.)

Flow top width inside pipe = 98.09(In.)

Critical Depth = 89.02(In.)

Pipe flow velocity = 18.90(Ft/s)

Travel time through pipe = 0.60 min.

Time of concentration (TC) = 24.21 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 89.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 503.799(Ac.)
Runoff from this stream = 912.114 (CFS)
Time of concentration = 24.21 min.
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Rainfall intensity = 1.891(In/Hr)
Area averaged loss rate (Fm) = 0.1946(In/Hx)
Area averaged Pervious ratio (Ap) = 0.2612

FTETTETTERTRTReE T wre s SRR U LR SRS SRS S S A S S S A
Process from Point/Station 89.000 to Point/Station 89.000
**%* [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 74.49

Pervious ratio(Ap) = 0.8260 Max loss rate(Fm)= 0.381{In/Hr)
Rainfall intensity = 2.805(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 12.55 min. Rain intensity = 2.81(In/Hr)

Total area this stream = 316.80 (Ac.)

Total Study Area (Main Stream No. 1) = 842.63(Ac.)

Total runoff = 795.18 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 89.000
**%% CONFLUENCE OF MINOR STREAMS * Kk k

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 316.800(Ac.)

Runoff from this stream = 795.180(CFS)

Time of concentration = 12.55 min.

Rainfall intensity = 2.805(In/Hr)

Area averaged loss rate (Fm) = 0.3810(In/Hr)

Area averaged Pervious ratio (Ap) = 0.8260

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 912.114 24.21 1.891
2 795.180 12.55 2.805
Qmax (1) =
1.000 * 1.000 * 912.114) +
0.623 * 1.000 * 795.180) + = 1407.437
Omax (2) =
1.539 * 0.518 * 912.114) +
1.000 * 1.000 * 795.180) + = 1522.641
Total of 2 streams to confluence:
Flow rates before confluence point:
912.114 795.180
Maximum flow rates at confluence using above data:
1407.437 1522.641
Area of streams before confluence:
503.799 316.800
Effective area values after confluence:
820.599 577.909
Results of confluence:
Total flow rate = 1522.641(CFS)
Time of concentration = 12.550 min.
Effective stream area after confluence = 577.909(Ac.)
Stream Area average Pervious fraction(Ap) = 0.479
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Stream Area average soil loss rate(Fm) = 0.267{(In/Hr)
Study area (this main stream) = 820.60(Ac.)
End of computations, Total Study Area = 842.63 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.473
Area averaged SCS curve number = 61.1
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 08/03/04

FONTANA / LINE DZ-4 HYDROLOGY
25 YEAR STORM
JN 04339

xxx+xkx%x*  Hydrology Study Control Information ki

__._—_.-—__.____—_...-—_-—_..__._..—_.—__.._...__.____._.-__—_—__—_—__—_..__—____—____-_

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b= 0.6000

Soil antecedent moisture condition (AMC) = 2

PR ereraareerrar R RS S R L S S S S GRS S A S S S A ARSI
Process from Point/Station 600.000 to Point/Station 601.000
*%x++ INITIAL AREA EVALUATION ****

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1065.000 (Ft.)

Bottom (of initial area) elevation = 1060.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.073(In/Hr)

0.000
1.000
0.000

NS 2T TR O |

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 601.000 to Point/Station 602.000
*x*% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1060.000(Ft.)
1058.300(Ft.)

Top of street segment elevation
End of street segment elevation

o
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Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.312(CFS)
Depth of flow = 0.476(Ft.), Average velocity = 2.344 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.032(Ft.)

Flow velocity = 2.34(Ft/s)

Travel time = 2.35 min. TC = 16.25 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.402(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 9.420(CFS) for 5.000(Ac.)

Total runoff = 20.962 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 10.00(Ac.)

Area averaged Fm value = 0.073 (In/Hr)

Street flow at end of street = 20.962 (CFS)

Half street flow at end of street = 10.481 (CFS)

Depth of flow = 0.503(Ft.), Average velocity = 2.480(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

FRTITRPITRTITRRI AR arRrar prararar ey S e SR A AR AR R S L S A ol Dk et b e ik e e
Process from Point/Station 602.000 to Point/Station 603.000
*x*x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1058.300(Ft.)
End of street segment elevation = 1055.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
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Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 31.443 (CFS)
Depth of flow = 0.564 (Ft.), Average velocity = 2.888 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.89(Ft/s)

Travel time = 3.81 min. TC = 20.06 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 2.117(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.869

Subarea runoff = 15.828 (CFS) for 10.000(Ac.)

Total runoff = 36.790 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 36.790 (CFS)

Half street flow at end of street = 18.395(CFS)

Depth of flow = 0.591(Ft.), Average velocity = 3.073(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 603.000 to Point/Station 607.000
*+*+%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1055.000(Ft.)

End of street segment elevation = 1052.000 (Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Wwidth of half street (curb to crown) = 42 .000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 36.790 (CFS)
Depth of flow = 0.784 (Ft.), Average velocity = 2.991(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 5.89(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 34.469(Ft.)
Flow velocity = 2.99(Ft/s)



)

O

)

894

Travel time = 3.68 min. TC = 23.74 min.
Adding area flow to street
COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

pPervious ratio(aAp) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Rainfall intensity = 1.914(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 0.000(CFS) for 0.000(Ac.)

Total runoff = 36.790 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

street flow at end of street = 36.790(CFS)

Half street flow at end of street = 36.790(CFS)

Depth of flow = 0.784(Ft.), Average velocity = 2.991(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.89(Ft.)
Flow width (from curb towards crown)= 34.469(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 607.000 to Point/Station 607.000
**%* CONFLUENCE OF MINOR STREAMS **%**

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 20.000(Ac.)

Runoff from this stream = 36.790 (CFS)

Time of concentration = 23.74 min.

Rainfall intensity = 1.914 (In/Hr)

Area averaged loss rate (Fm) = 0.0734 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 604.000 to Point/Station 605.000
x%%% TNITIAL AREA EVALUATION *kkk

COMMERCIAL subarea type

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
SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1062.900(Ft.)

Bottom (of initial area) elevation = 1057.900(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length"3)/(elevation change)] 0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541 (CFS)
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Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 605.000 to Point/Station 606.000
*++* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%

Top of street segment elevation 1057.900(Ft.)
End of street segment elevation = 1055.900(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Wwidth of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.312(CFS)
Depth of flow = 0.464 (Ft.), Average velocity = 2.492(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.447 (Ft.)

Flow velocity = 2.49(Ft/s)

Travel time = 2.21 min. TC = 16.11 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Rainfall intensity = 2.415(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 9.532(CFS) for 5.000(Ac.)

Total runoff = 21.074 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 30.00(Ac.)

Area averaged Fm value = 0.073 (In/Hr)

Street flow at end of street = 21.074 (CFS)

Half street flow at end of street = 10.537 (CFS)

Depth of flow = 0.493(Ft.), Average velocity = 2.616 (Ft/s)

Flow width (from curb towards crown)= 19.892(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
process from Point/Station 606 .000 to Point/Station 607.000
**x%x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1055.900(Ft.)
End of street segment elevation = 1052.000(Ft.)
Length of street segment = 660.000(Ft.)
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Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 31.611(CFS)
Depth of flow = 0.551(Ft.), Average velocity = 3.043(Ft/s)

Note: depth of flow exceeds tOp of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.04 (Ft/s)

Travel time = 3.61 min. TC = 19.72 min.
Adding area flow to street

CONDOMINIUM subarea type

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

3CS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.257(In/Hr)
Rainfall intensity = 2.139(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.831

Subarea runoff = 14.451 (CFS) for 10.000(Ac.)

Total runoff = 35.524 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00(Ac.)

Area averaged Fm value = 0.165(In/Hr)

Street flow at end of street = 35.524 (CFS)

Half street flow at end of street = 17.762 (CFS)

Depth of flow = 0.570(Ft.), Average velocity = 3.187(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 607.000 to Point/Station 607.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000(Ac.)

Runoff from this stream = 35.524 (CFS)

Time of concentration = 19.72 min.

Rainfall intensity = 2.139(In/Hr)

Area averaged loss rate (Fm) = 0.1651(In/Hr)

Area averaged Pervious ratio (Ap) = 0.2250

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
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1 36.790 23.74 1.914
2 35.524 19.72 2.139

Qmax (1) =

*
*

1.000
0.886

1.000 36.790) +
1.000 * 35.524) +

*

68.267

Qmax(2) =
1.122 * 0.831 * 36.790) +

1.000 * 1.000 * 35.524) + 69.831

Total of 2 streams to confluence:
Flow rates before confluence point:
36.790 35.524
Maximum flow rates at confluence using above data:
68.267 69.831
Area of streams before confluence:
20.000 20.000
Effective area values after confluence:
40.000 36.620
Results of confluence:
Total flow rate = 69.831(CFS)
Time of concentration = 19.724 min.
Effective stream area after confluence = 36.620(Ac.)
Stream Area average Pervious fraction(Ap) = 0.163
Stream Area average soil loss rate(Fm) = 0.119(In/Hr)
Study area (this main stream) = 40.00(Ac.)

T R R B B B e Bl b R R R o
Process from Point/Station 607.000 to Point/Station 45.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1047.000(Ft.)

Downstream point/station elevation = 1041.000(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 69.831 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 69.831(CFS)
Normal flow depth in pipe = 26.58(In.)

Flow top width inside pipe = 40.49(In.)

Critical Depth = 31.40(In.)

Pipe flow velocity = 10.88(Ft/s)

Travel time through pipe = 1.01 min.

Time of concentration (TC) = 20.74 min.

IR E R SRR AR AR RN RSN A S S R A R e e s T T L L L L S LS I S SR S e
Process from Point/Station 45.000 to Point/Station 45.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 36.620(Ac.)

Runoff from this stream = 69.831 (CFS)

Time of concentration = 20.74 min.

Rainfall intensity = 2.075(In/Hr)

Area averaged loss rate (Fm) = 0.1193 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1625

R R e a e TR R R e e e e S SRRt b b
Process from Point/Station 608.000 to Point/Station 609.000
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*x** INITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1060.800(Ft.)

Bottom (of initial area) elevation = 1055.800(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s8(%)= 0.50

TC = k(0.304)*[(length"3)/(elevation change)] 0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

R R R L e S AR E R R S R R R PR S L S P S S L L L b
Process from Point/Station 609.000 to Point/Station 610.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **#%x*

1055.800(Ft.)
1053.500(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150 :
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.312(CFS)
Depth of flow = 0.454 (Ft.), Average velocity = 2.626(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.958(Ft.)

Flow velocity = 2.63(Ft/s)

Travel time = 2.09 min. TC = 16.00 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) 0.1000 Max loss rate(Fm)= 0.073(In/Hr)

Rainfall intensity 2.425(In/Hr) for a 25.0 year storm
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Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 9.624 (CFS) for 5.000(Ac.)

Total runoff = 21.166 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 50.00(Ac.)

Area averaged Fm value = 0.073 (In/Hr)

Street flow at end of street = 21.166 (CFS)

Half street flow at end of street = 10.583 (CFS)

Depth of flow = 0.483(Ft.), Average velocity = 2.760 (Ft/s)

Flow width (from curb towards crown)= 19.399(Ft.)

PR eSS SR R LR L S LS S S S S S S S S S A S A AR SRR
Process from Point/Station 610.000 to Point/Station 611.000
*x*% STREET FLOW TRAVEL TIME + SUBAREA FLLOW ADDITION ****

Top of street segment elevation = 1053.500(Ft.)
End of street segment elevation = 1049.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) =  0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 31.749 (CFS)
Depth of flow = 0.541(Ft.), Average velocity = 3.183(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.18(Ft/s)

Travel time = 3.46 min. TC = 19.45 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.257 (In/Hr)
Rainfall intensity = 2.157(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.831

Subarea runoff = 14.680(CFS) for 10.000 (Ac.)

Total runoff = 35.846 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 60.00(Ac.)

Area averaged Fm value = 0.165 (In/Hr)

Street flow at end of street = 35.846 (CFS)

Half street flow at end of street = 17.923 (CFS)

Depth of flow = 0.560(Ft.), Average velocity = 3.340(Ft/s)

Note: depth of flow exceeds top of street crown.
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Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 611.000 to Point/Station 611.000
*%%* CONFLUENCE OF MINOR STREAMS *kkkk

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000(Ac.)

Runoff from this stream = 35.846 (CFS)

Time of concentration = 19.45 min.

Rainfall intensity = 2.157 (In/Hr)

Area averaged loss rate (Fm) = 0.1651(In/Hr)

Area averaged Pervious ratio (Ap) = 0.2250

Summary of stream data:

'Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)

1 69.831 20.74 2.075
2 35.846 19.45 2.157

Qmax (1) =

*
*

1.000 1.000 69.831)
0.959 * 1.000 * 35.846)

+

104.218

+
i

Qmax(2) =
1.041 * 0.938 * 69.831)
1.000 * 1.000 * 35.846)

o+

104.072

+
I

Total of 2 streams to confluence:
Flow rates before confluence point:
69.831 35.846
Maximum flow rates at confluence using above data:
104.218 104.072
Area of streams before confluence:
36.620 20.000
Effective area values after confluence:
56.620 54 .354
Results of confluence:
Total flow rate = 104.218 (CFS)
Time of concentration = 20.736 min.
Effective stream area after confluence = 56.620(Ac.)
Stream Area average Pervious fraction(Ap) = 0.185
Stream Area average soil loss rate(Fm) = 0.135(In/Hr)
Study area (this main stream) = 56.62 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 45.000 to Point/Station 90.000
x**x+ PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1040.000(Ft.)

Downstream point/station elevation = 1025.000(Ft.)
Pipe length = 750.00 (Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 104 .218(CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 104 .218(CFS)
Normal flow depth in pipe = 22.90(In.)

Flow top width inside pipe = 53.37(In.)

Critical Depth = 35.99(1In.)
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Pipe flow velocity = 16.23(Ft/s)
Travel time through pipe = 0.77 min.
Time of concentration (TC) = 21.51 min.

NIRRT R RS T ST SRR B L S LR £ S8 S 6 S S S S A S A AR SR
Process from Point/Station 90.000 to Point/Station 90.000
*%+% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 56.620(Ac.)

Runoff from this stream = 104.218 (CFS)

Time of concentration = 21.51 min.

Rainfall intensity = 2.031(In/Hr)

Area averaged loss rate (Fm) = 0.1355(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1846

PR ETEE e RCE S SR R PR S LS S8 S S S 6 S S S S S S SRS AS 000
Process from Point/Station 612.000 to Point/Station 613.000
*%%%* TINITIAL AREA EVALUATION **x*

COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1058.700(Ft.)

Bottom (of initial area) elevation = 1053.700(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.304)*[(length"3)/(elevation change)]”0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 2.638(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 11.541 (CFS)

0.000
1.000
0.000

DR [ |

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.073(In/Hr)

TR TRTETTaEwa R R R R R S S S S SRS S S S S A S S A AL AR L S
Process from Point/Station 613.000 to Point/Station 614.000
*x*x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%

1053.700(Ft.)
1051.100(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020
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Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 17.312 (CFS)
Depth of flow = 0.446(Ft.), Average velocity = 2.750(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.539(Ft.)

Flow velocity = 2.75(Ft/s)

Travel time = 2.00 min. TC = 15.90 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.073 (In/Hr)
Rainfall intensity = 2.434(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 9.702(CFS) for 5.000(Ac.)

Total runoff = 21.244 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 70.00(Ac.)

Area averaged Fm value = 0.073(In/Hr)

Street flow at end of street = 21.244 (CFS)

Half street flow at end of street = 10.622 (CFS)

Depth of flow = 0.474(Ft.), Average velocity = 2.893(Ft/s)

Flow width (from curb towards crown)= 18.975(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 614.000 to Point/Station 615.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1051.100(Ft.)

End of street segment elevation = 1046.000(Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 31.865(CFS)
Depth of flow = 0.532(Ft.), Average velocity = 3.310(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.31(Ft/s)

Travel time = 3.32 min. TC = 19.23 min.



)

O

O

&c.

Adding area flow to street
CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.257 (In/Hr)
Rainfall intensity = 2.172(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.832

Subarea runoff = 14.877(CFS) for 10.000(Ac.)

Total runoff = 36.121(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 80.00(Ac.)

Area averaged Fm value = 0.165(In/Hr)

Street flow at end of street = 36.121 (CFS)

Half street flow at end of street = 18.060 (CFS)

Depth of flow = 0.551(Ft.), Average velocity = 3.479(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 615.000 to Point/Station 615.000
*%x** CONFLUENCE OF MINOR STREAMS *kkk

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000(Ac.)

Runoff from this stream = 36.121 (CFS)

Time of concentration = 19.23 min.

Rainfall intensity = 2.172(In/Hr)

Area averaged loss rate (Fm) = 0.1651 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.2250

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 104.218 21.51 2.031
2 36.121 19.23 2.172
Qmax (1) =
1.000 * 1.000 * 104.218) +
0.930 * 1.000 * 36.121) + = 137.795
Qmax(2) =
1.075 * 0.894 * 104.218) +
1.000 * 1.000 * 36.121) + = 136.232
Total of 2 streams to confluence:
Flow rates before confluence point:
104.218 36.121
Maximum flow rates at confluence using above data:
137.795 136.232
Area of streams before confluence:
56.620 20.000
Effective area values after confluence:
76.620 70.615

Results of confluence:
Total flow rate = 137.795(CFS)
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Time of concentration = 21.506 min.

Effective stream area after confluence = 76.620 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.195

Stream Area average soil loss rate(Fm) = 0.143 (In/Hr)
Study area (this main stream) = 76.62(Ac.)

End of computations, Total Study Area = 80.00 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.194
Area averaged SCS curve number = 56.0

864
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 08/03/04

FONTANA / LINE DZ-4A HYDROLOGY
25 YEAR STORM
JN 04339

*okdkdodkodkokokk Hydrology Study Control Information ***¥¥kiik

Rational hydrology study storm event year is 25.0
10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 2

FETRPRTIRITIT AT RIRTRrR AR I e arararRvRrar S er 3 S 3 AT R R R L L S L L S Rkt kb
Process from Point/Station 625.000 to Point/Station 626.000
*%%% INITIAL AREA EVALUATION **%%*

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1058.000(Ft.)

Bottom (of initial area) elevation = 1051.300(Ft.)

Difference in elevation = 6.700(Ft.)

Slope = 0.00670 s(%)= 0.67

TC = k(0.389)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 16.778 min.

Rainfall intensity = 2.357(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.760
Subarea runoff = 8.954 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

e raraa R SR R R PR R PR L L LA L E L S RS S S A S S ARt bt
Process from Point/Station 626.000 to Point/Station 627.000
**x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1051.300(Ft.)
1049.000(Ft.)

Top of street segment elevation
End of street segment elevation
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Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 13.431(CFS)
Depth of flow = 0.421(Ft.), Average velocity = 2.467(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 16.282(Ft.)

Flow velocity = 2.47(Ft/s)

Travel time = 2.23 min. TC = 19.01 wmin.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.187(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.749

Subarea runoff = 7.424 (CFS) for 5.000(Ac.)

Total runoff = 16.378 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 10.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 16.378 (CFS)

Half street flow at end of street = 8.189 (CFS)

Depth of flow = 0.447(Ft.), Average velocity = 2.591(Ft/s)

Flow width (from curb towards crown)= 17.578(Ft.)

FRFUNPISTIUIIP TR RE T RTATRrrOr STRTRUIS S AR SR B R TR R R S 4 8 S S L L S A Atk
Process from Point/Station 627.000 to Point/Station 628.000
*+%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **%%

Top of street segment elevation 1049.000(Ft.)
End of street segment elevation = 1044.600(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
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Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 24.567 (CFS)
Depth of flow = 0.507(Ft.), Average velocity = 2.855(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.86(Ft/s)

Travel time = 3.85 min. TC = 22.86 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.958(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.731

Subarea runoff = 12.252(CFS) for 10.000(Ac.)

Total runoff = 28.630(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 28.630 (CFS)

Half street flow at end of street = 14 .315(CFS)

Depth of flow = 0.527(Ft.), Average velocity = 3.034(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

R R R R A L e R R R e e e a2 R E R R LR LT L LS L o S
Process from Point/Station 628.000 to Point/Station 629.000
***k* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

Top of street segment elevation = 1044.600(Ft.)
End of street segment elevation = 1040.300(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 42.945 (CFS)
Depth of flow = 0.778(Ft.), Average velocity = 3.568(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 5.56(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 34.140(Ft.)

Flow velocity = 3.57(Ft/s)

Travel time = 3.08 min. TC = 25.94 wmin.
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Adding area flow to street
RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.814(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.718

Subarea runoff = 23.479(CFS) for 20.000(Ac.)

Total runoff = 52.109 (CFS)

Effective area this stream = 40.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 52.109 (CFS)

Half street flow at end of street = 52.109 (CFS)

Depth of flow = 0.828(Ft.), Average velocity = 3.678 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.08(Ft.)
Flow width (from curb towards crown)= 36.667(Ft.)

FRTIRIETIITT RSP G I G arArOrararar St r e ST AT R R R R R R L S X L S S S 2 L L L L S S S A AR
Process from Point/Station 629.000 to Point/Station 46.000
*%%* PIPEFLOW TRAVEL TIME (User specified size) **k*

Upstream point/station elevation = 1033.300(Ft.)

Downstream point/station elevation = 1026.000(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 52.109 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 52.109 (CFS)
Normal flow depth in pipe = 23.11(In.)

Flow top width inside pipe = 34.52(In.)

Critical Depth = 28.15(In.)

Pipe flow velocity = 10.87(Ft/s)

Travel time through pipe = 1.01 min.

Time of concentration (TC) = 26 .95 min.

PRI R i arar anp prar srRr e AR o SRR R S L L S S S S S SRRt
Process from Point/Station 629.000 to Point/Station 46.000
**%x* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 40.000(Ac.)

Runoff from this stream = 52.109 (CFS)

Time of concentration = 26.95 min.

Rainfall intensity = 1.773(In/Hr)

Area averaged loss rate (Fm) = 0.3670 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

R e arar R e R SR AR TR U R L L L E S8 S S S S S A S AR A AR LA S bbbl
Process from Point/Station 630.000 to Point/Station 631.000
*%%%* INITIAL AREA EVALUATION ***x*

RESIDENTIAL(5 - 7 dwl/acre)




"&

)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1052.200(Ft.)

Bottom (of initial area) elevation = 1044.000(Ft.)

Difference in elevation = 8.200(Ft.)

Slope = 0.00820 s(%)= 0.82

TC = k(0.389)*[(length"3)/(elevation change)] 0.2

Initial area time of concentration = 16.113 min.

Rainfall intensity = 2.415(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.763
Subarea runoff = 9.214 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

PRPRFIFITII IR IO T ET A AR RrRrTRE A RrOr AT St e R SRR S S £ 2 8 S 8 S S LR AR AR bkt

Process from Point/Station 631.000 to Point/Station 632.000
*%x%x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1044.000(Ft.)
End of street segment elevation = 1041.300(Ft.)

Length of street segment =  330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) =  0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 13.821(CFS)
Depth of flow = 0.414(Ft.), Average velocity = 2.639(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.960(Ft.)

Flow velocity = 2.64(Ft/s)

Travel time = 2.08 min. TC = 18.20 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367{(In/Hr)
Rainfall intensity = 2.245(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.753
Subarea runoff = 7.685(CFS) for 5.000(Ac.)
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Total runoff = 16.899 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 50.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 16.899 (CFS)

Half street flow at end of street = 8.449 (CFS)

Depth of flow = 0.440(Ft.), Average velocity = 2.773(Ft/s)

Flow width (from curb towards crown)= 17.250(Ft.)

FTTTRRTTTTTTEeE s aa S R LR LR S L LS LS LSS S S A S RS A S SIS u
Process from Point/Station 632.000 to Point/Station 633.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1041.300(Ft.)
End of street segment elevation = 1035.900(Ft.)
Length of street segment =  660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.348(CFS)
Depth of flow = 0.498 (Ft.), Average velocity = 3.075(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.07(Ft/s)

Travel time = 3.58 min. TC = 21.77 wmin.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 2.015(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.736

Subarea runoff = 12.774(CFS) for 10.000 (Ac.)

Total runoff = 29.673 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 60.00(Ac.)

Area averaged Fm value = 0.367(In/Hr)

Street flow at end of street = 29.673 (CFS)

Half street flow at end of street = 14.837 (CFS)

Depth of flow = 0.518 (Ft.), Average velocity = 3.273(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 633.000 to Point/Station 633.000
**x%* CONFLUENCE OF MINOR STREAMS ***¥%

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000 (Ac.)

Runoff from this stream = 29.673 (CFS)

Time of concentration = 21.77 min.

Rainfall intensity = 2.015(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

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

1 52.109 26.95 1.773
2 29.673 21.77 2.015

Qmax(1l) =

*

1.000 1.000 * 52.109) +

0.853 * 1.000 * 29.673) + 77.421

Qmax(2) =
1.172 * 0.808 * 52.109) +

1.000 * 1.000 * 29.673) + 79.019

i

Total of 2 streams to confluence:
Flow rates before confluence point:
52.109 29.673
Maximum flow rates at confluence using above data:
77.421 79.019
Area of streams before confluence:
40.000 20.000
Effective area values after confluence:
60.000 52.313
Results of confluence:
Total flow rate = 79.019 (CFS)
Time of concentration = 21.775 win.
Effective stream area after confluence = 52.313(Ac.)
Stream Area average Pervious fraction(Ap) = 0.500
Stream Area average soil loss rate(Fm) = 0.367(In/Hr)
Study area (this main stream) = 60.00 (Ac.)

TTTeRTTResEE e SRR SRS R R L L RS S S S S S A A S A RS
Process from Point/Station 46.000 to Point/Station 91.000
**x* PIPEFLOW TRAVEL TIME (User Specified gize) *k**x

Upstream point/station elevation = 1026.000(Ft.)
Downstream point/station elevation = 1014.500(Ft.)
Pipe length = 750.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 79.019 (CFS)
Given pipe size = 60.00(In.)

Calculated individual pipe flow = 79.019 (CFS)
Normal flow depth in pipe = 20.23(In.)

Flow top width inside pipe = 56.73(In.)

Critical Depth = 30.19(In.)

Pipe flow velocity = 13.58 (Ft/s)

Travel time through pipe = 0.92 min.

Time of concentration (TC) = 22.70 min.
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Process from Point/Station 91.000 to Point/Station 91.000
***x* CONFLUENCE OF MINOR STREAMS **#%%

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 52.313 (Ac.)

Runoff from this stream = 79.019 (CFS)

Time of concentration = 22.70 min.

Rainfall intensity = 1.966(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

b ot o S N i i ik a5 b 0 s 20 A 0 O R S S A A T o 2 S
Process from Point/Station 634.000 to Point/Station 635.000
**kx* TNITIAL AREA EVALUATION **%%

RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1046.800(Ft.)

Bottom (of initial area) elevation = 1041.800(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 10.306 (CFS)

0.000
1.000

Total initial stream area = 6.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

B I i e o s 20 b S B S R R s ik
Process from Point/Station 635.000 to Point/Station 636.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **%**

1041.800(Ft.)
1037.800(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
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Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.458 (CFS)
Depth of flow = 0.404 (Ft.), Average velocity = 3.146 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 15.445(Ft.)

Flow velocity = 3.15(Ft/s)

Travel time = 1.75 min. TC = 19.54 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.151(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.746

Subarea runoff = 8.962(CFS) for 6.000(Ac.)

Total runoff = 19.267 (CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 72.00(Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 19.267 (CFS)

Half street flow at end of street = 9.634 (CFS)

Depth of flow = 0.431(Ft.), Average velocity = 3.321(Ft/s)

Flow width (from curb towards crown)= 16.820(Ft.)

FURRTIIIIATIN I AT AT AT RTRIIT IS T RTER SR SR S A AT AN BT N R T R S AR A S L L s
Process from Point/Station 636.000 to Point/Station 637.000
**x*% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1037.800(Ft.)
1031.000(Ft.)

Top of street segment elevation
End of street segment elevation

o

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 28.098 (CFS)
Depth of flow = 0.496(Ft.), Average velocity = 3.434(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.43(Ft/s)

Travel time = 3.20 min. TC = 22.74 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.964(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.705

Subarea runoff = 12.577(CFS) for 11.000(Ac.)

Total runoff = 31.844 (CFS)

Effective area this stream = 23.00(Ac.)

Total Study Area (Main Stream No. 1) = 83.00(Ac.)

Area averaged Fm value = 0.425(In/Hr)

Street flow at end of street = 31.844 (CFS)

Half street flow at end of street = 15.922 (CFS)

Depth of flow = 0.512(Ft.), Average velocity = 3.609(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

B ek ks i T I I T R S R
Process from Point/Station 637.000 to Point/Station 637.000
**x%x% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 23.000 (Ac.)

Runoff from this stream = 31.844 (CFS)

Time of concentration = 22.74 min.

Rainfall intensity = 1.964 (In/Hr)

Area averaged loss rate (Fm) = 0.4253 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

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

1 79.019 22.70 1.966
2 31.844 22.74 1.964

Qmax(1l) =

*
*

1.000
1.002

1.000 79.019) +
0.998 «* 31.844) +

*

110.848

Qmax(2) =
0.999 * 1.000 * 79.019) +

1.000 * 1.000 * 31.844) + 110.747

Total of 2 streams to confluence:
Flow rates before confluence point:
79.019 31.844
Maximum flow rates at confluence using above data:
110.848 110.747
Area of streams before confluence:
52.313 23.000
Effective area values after confluence:
75.267 75.313
Results of confluence:
Total flow rate = 110.848 (CFS)
Time of concentration = 22.696 min.
Effective stream area after confluence = 75.267(Ac.)
Stream Area average Pervious fraction{Ap) = 0.500
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Stream Area average soil loss rate(Fm) = 0.385(In/Hr)
Study area (this main stream) = 75.31(Ac.)
End of computations, Total Study Area = 83.00 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.500
Area averaged SCS curve number = 52.8
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE JURUPA AVE. 14'X 9' RCB HYDROLOGY
25 YEAR STORM
JN 04339

ek ek ke ke ok Hydrology Study Control Information ke ke ek ok

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 89.000
*%%*x [JSER DEFINED FLOW INFORMATION AT A POINT ***%*

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for scil (AMC 2) = 68.38

Pervious ratio(Ap) = 0.4790 Max loss rate(Fm)= 0.267(In/Hr)
Rainfall intensity = 2.805(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 12.55 min. Rain intensity = 2.81(In/Hr)

Total area this stream = 577.91(Ac.)

Total Study Area (Main Stream No. 1) = 577.91(Ac.)

Total runoff = 1522.64 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 90.000
*#%*%* TMPROVED CHANNEL TRAVEL TIME % ko

Covered channel
Upstream point elevation = 1028.200(Ft.)

Downstream point elevation = 1022.300(Ft.)
Channel length thru subarea = 1320.000(Ft.)
Channel base width = 14.000(Ft.)

Slope or 'Z' of left channel bank = 0.000
Slope or 'Z' of right channel bank = 0.000
Manning's ‘N’ = 0.015

Maximum depth of channel = 9.000(Ft.)
Flow(g) thru subarea = 1522.640 (CFS)

Depth of flow = 7.092 (Ft.), Average velocity = 15.335(Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 15.33(Ft/s)

Travel time = 1.43 min.
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Time of concentration = 13.98 min.
Critical depth = 7.125(Ft.)

R R R S o o O o A R R RS S S s R
Process from Point/Station 90.000 to Point/Station 90.000
****k CONFLUENCE OF MINOR STREAMS ***+*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 577.910 (Ac.)

Runoff from this stream = 1522.640 (CFS)

Time of concentration = 13.98 min.

Rainfall intensity = 2.629(In/Hr)

Area averaged loss rate (Fm) = 0.2670 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.4790

B I T o o B B B o a0 A a5 20 o 0 S T S SRS T
Process from Point/Station 90.000 to Point/Station 90.000
**%x*x [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 56.05

Pervious ratio(Ap) = 0.1950 Max loss rate(Fm)= 0.143(In/Hr)
Rainfall intensity = 2.030(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 21.51 min. Rain intensity = 2.03(In/Hr)

Total area this stream = 76.62(Ac.)

Total Study Area (Main Stream No. 1) = 654.53 (Ac.)

Total runoff = 137.80(CFS)

PR SRR S AT AU R A IR SRR U R R0 WL S B R RU R RN ST YR S BTN RTIR SRR A S A SN A S AR SR B S
Process from Point/Station 90.000 to Point/Station 90.000
**** CONFLUENCE OF MINOR STREAMS ***¥*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 76.620 (Ac.)

Runoff from this stream = 137.800(CFS)

Time of concentration = 21.51 min.

Rainfall intensity = 2.030(In/Hr)

Area averaged loss rate (Fm) = 0.1430(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1950

FEUTITIA SRIE S SR SR IR SR RS R S S S S S S A
Process from Point/Station 616.000 to Point/Station 617.000
*%%x% TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1540.000(Ft.)

Bottom (of initial area) elevation = 1160.000(Ft.)
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Difference in elevation = 380.000(Ft.)

Slope = 0.38000 s(%)= 38.00

TC = k(0.525)*[(length“3)/(elevation change)170.2

Initial area time of concentration = 10.097 min.

Rainfall intensity = 3.196(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.786
Subarea runoff = 17.594 (CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.404(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 617.000 to Point/Station 618.000
**%% TRREGULAR CHANNEIL FLOW TRAVEL TIME * %k k

Estimated mean flow rate at midpoint of channel = 40.214 (CFS)
Depth of flow = 0.512(Ft.), Average velocity = 5.105(Ft/s)
*x**k**x%%* Trreqular Channel Data *¥**xidkiix
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 5,00
2 150.00 0.00
3 300.00 5.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 40.214 (CFS)
' ' flow top width = 30.747(Ft.)
! ' velocity= 5.105(Ft/s)
' ' area = 7.878 (Sq.Ft)
' ' Froude number = 1.777

Upstream point elevation = 1160.000(Ft.)

Downstream point elevation = 1080.000(Ft.)

Flow length = 900.000 (Ft.)

Travel time = 2.94 min.

Time of concentration = 13.04 min.

Depth of flow = 0.512(Ft.)

Average velocity = 5.105(Ft/s)

Total irregular channel flow = 40.214 (CFS)

Irregular channel normal depth above invert elev. = 0.512(Ft.)
Average velocity of channel(s) = 5.105(Ft/s)

Critical flow top width = 38.672(Ft.)
Critical flow velocity= 3,227 (Ft/s)
Critical flow area = 12.463(Sq.Ft)

Sub-Channel No. 1 Critical depth = 0.645(Ft.)
1 1 1]
L]
]

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.742(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.768
Subarea runoff = 35.022 (CFS) for 18.000 (Ac.)
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Total runoff = 52.616 (CFS)

Effective area this stream = 25.00(Ac.)

Total Study Area (Main Stream No. 1) = 679.53 (Ac.)
Area averaged Fm value = 0.404 (In/Hr)

R R B R B A A S D S T = A SR A S S
Process from Point/Station 618.000 to Point/Station 90.000
**%% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1033.000(Ft.)

Downstream point/station elevation = 1025.000(Ft.)
Pipe length = 420.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 52.616 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 52.616 (CFS)
Normal flow depth in pipe = 16.88 (In.)

Flow top width inside pipe = 45.84 (In.)

Critical Depth = 26.14 (In.)

Pipe flow velocity = 13.33(Ft/s)

Travel time through pipe = 0.53 min.

Time of concentration (TC) = 13.56 min.

UTRTRERTRTRTIRTRTIN AU RYRTRTRTRERESN SN RUNE SN SY N YES SUSRUSSURVR RS TR A S AU TS TR ST S SR
Process from Point/Station 90.000 to Point/Station 90.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 25.000(Ac.)

Runoff from this stream = 52.616 (CFS)

Time of concentration = 13.56 min.

Rainfall intensity = 2.678 (In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)

Area averaged Pervious ratio (Ap) = 1.0000

FRTITRI AT ATRURL UV AFSE SRIOURTINRUITRVINRURISUIN VSNSRI AN SR SR RS RS S S S S S
Process from Point/Station 619.000 to Point/Station 620.000
*%%* TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1056.400(Ft.)

Bottom (of initial area) elevation = 1051.400(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s (%)= 0.50

TC = k(0.389)*[{length”3)/(elevation change) ]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 10.306 (CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.500
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Initial area Fm value = 0.367(In/Hr)

B I i 0 0 1 o 2 s o BSOS OB SO B O S A S S U O S N B U B A B RE RS MY R R W WX BT N R W BT R RV RE R
Process from Point/Station 620.000 to Point/Station 621.000
**%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*

il

Top of street segment elevation
End of street segment elevation

1051.400(Ft.)
1046.000(Ft.)

Length of street segment = 1070.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.458 (CFS)
Depth of flow = 0.461(Ft.), Average velocity = 2.261(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.293(Ft.)

Flow velocity = 2.26(Ft/s)

Travel time = 7.89 min, TC = 25.67 min.
Adding area flow to street

RESIDENTIAL(S - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.826(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.719

Subarea runoff = 5.450(CFS) for 6.000(Ac.)

Total runoff = 15.755(CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 691.53 (Ac.}

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 15.755 (CFS)

Half street flow at end of street = 7.878 (CFS)

Depth of flow = 0.464 (Ft.), Average velocity = 2.272(Ft/s)
Flow width (from curb towards crown)= 18.42B(Ft.)

TR SRR RVANI N R ATV IN AT AU NIRRT SN IR STIEUY G ST B RN YA ST SR S SRS A SRS RTS8
Process from Point/Station 621.000 to Point/Station 621.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 12.000 (Ac.)

Runoff from this stream = 15.755(CFS)

Time of concentration = 25.67 min.

Rainfall intensity = 1.826(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)



O

O

O

e 56

Area averaged Pervious ratio (Ap) = 0.5000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CF'S) (min) (In/Hr)
1 1522.640 13.98 2.629
2 137.800 21.51 2.030
3 52.616 13.56 2.678
4 15.755 25.67 1.826
Omax (1) =

1.000 * 1.000 * 1522.640) +

1.317 * 0.650 * 137.860) +

0.978 * 1.000 * 52.616) +

1.550 * 0.545 * 15.755) + = 1705.428
Omax (2) =

0.747 * 1.000 * 1522.640) +

1.000 * 1.000 * 137.800) +

0.715 * 1.000 * 52.616) +

1.140 * 0.838 * 15.755) + = 1327.290
QOmax(3) =

1.021 * 0.970 * 1522.640) +

1.343 * 0.630 * 137.800) +

1.000 * 1.000 * 52.616) +

1.584 * 0.528 * 15.755) + = 1689.602
Qmax (4) =

0.660 * 1.000 * 1522.640) +

0.892 * 1.000 * 137.800) +

0.625 * 1.000 * 52.616) +

1.000 * 1.000 * 15.755) + = 1176.449

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

1522.640 137.800 52.616 15.755
Maximum flow rates at confluence using above data:
1705.428 1327.290 1689.602 1176.449
Area of streams before confluence:
577.910 76.620 25.000 12.000
Effective area values after confluence:
659.260 689.583 640.042 691.530
Results of confluence:
Total flow rate = 1705.428 (CFS)
Time of concentration = 13.985 min.
Effective stream area after confluence = 659.260 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.467
Stream Area average soil loss rate(Fm) = 0.260(In/Hr)
Study area (this main stream) = 691.53(Ac.)

TR E R RS S S E S S S S S S A LRSS s
Process from Point/Station 90.000 to Point/Station 91.000
*%%%* TMPROVED CHANNEL TRAVEL TIME ****

Covered channel
Upstream point elevation = 1022.300(Ft.)
Downstream point elevation = 1013.100(Ft.)

Channel length thru subarea = 1320.000(Ft.)
Channel base width = 14.000(Ft.)
Slope or 'Z' of left channel bank = 0.000

Slope or 'Z' of right channel bank = 0.000
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Manning's 'N' = 0.015

Maximum depth of channel = 9.000(Ft.)

Flow(g) thru subarea = 1705.428 (CFS)

Depth of flow = 6.539(Ft.), Average velocity = 18.630(Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 18.63(Ft/s)

Travel time = 1.18 min.

Time of concentration = 15.17 min.

Critical depth = 7.750(Ft.)

R R D b o e 2 15 20 o 0 0 S0 U SO S A A A S W S WS Y BN Y Y Y U OF OF R O B ST R R R AT R R TR N
Process from Point/Station 91.000 to Point/Station 91.000
**%% CONFLUENCE OF MINOR STRERMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 659.260 (Ac.)

Runoff from this stream = 1705.428 (CFS)

Time of concentration = 15.17 min.

Rainfall intensity = 2.504 (In/Hr)

Area averaged loss rate (Fm) = 0.2599(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4667

s a2 O B R L A o I S ST R AT RN U NI U S UL N Y NP KL S I OU B WY T QR S
Process from Point/Station 91.000 to Point/Station 91.000
***% USER DEFINED FLOW INFORMATION AT A POINT **%x*

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil(AMC 2) = 53.21

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.385(In/Hr)
Rainfall intensity = 1.966(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 22.70 min. Rain intensity = 1.97(In/Hr)

Total area this stream = 75.27 (Ac.)

Total Study Area (Main Stream No. 1) = 766.80(Ac.)

Total runoff = 110.85(CFS)

++++++++++++ bR bR b R
Process from Point/Station 91.000 to Point/Station 91.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 75.270(Ac.)

Runoff from this stream = 110.850(CFS)

Time of concentration = 22.70 min.

Rainfall intensity = 1.966(In/Hr)

Area averaged loss rate (Fm) = 0.3850(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

B O T B N I S B S B o B e B S o ik = A SRR
Process from Point/Station 638.000 to Point/Station 639.000
*%%% INITIAL AREA EVALUATION ***¥*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1900.000(Ft.)

Bottom (of initial area) elevation = 1540.000(Ft.)

Difference in elevation = 360.000(Ft.)

Slope = 0.36000 s(%)= 36.00

TC = k(0.525)*[ (length”3)/(elevation change)]”0.2

Initial area time of concentration = 10.207 min.

Rainfall intensity = 3.175(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.786
Subarea runoff = 24.948 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

PRI RT AT R AT R AT RYRTIN OYRVETRYRUENRVIE TN U SR AT RYSTRYSE ST N ST RSV SURN SN RUSUAY AR SU AT SR S B S ST A S R S
Process from Point/Station 639,000 to Point/Station 640.000
*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 49.896 (CFS)
Depth of flow = 0.772(Ft.), Average velocity = 16.729(Ft/s)
*x%k%x%x*x* Jrregular Channel Data ****x¥¥kkdk
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 20.00
2 100.00 0.00
3 200.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 49.896 (CFS)
' ! flow top width = 7.724 (Ft.)
! ' velocity=  16.729(Ft/s)
' ' area = 2.983(Sq.Ft)
' ' Froude number = 4.744

Upstream point elevation = 1540.000(Ft.)

Downstream point elevation = 1200.000(Ft.)

Flow length = 600.000(Ft.)

Travel time = 0.60 min.

Time of concentration = 10.80 min.

Depth of flow = 0.772(Ft.)

Average velocity = 16.729(Ft/s)

Total irregular channel flow = 49,896 (CFS) A
Irregular channel normal depth above invert elev. = 0.772(Ft.)
Average velocity of channel(s) = 16.729(Ft/s)

Critical flow top width = 14.375(Ft.)
Critical flow velocity= 4.829(Ft/s)
Critical flow area = 10.332(Sq.Ft)

Sub-Channel No. 1 Critical depth = 1.438(Ft.)
¥ t )
1
1

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.069(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.782

Subarea runoff = 47.017(CFS) for 20.000(Ac.)
Total runoff = 71.965(CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 796.80(Ac.)
Area averaged Fm value = 0.404 (In/Hr)

B s 0 o o L B B 10 o o 2 o o AT SO LA A A B O o L O O O
Process from Point/Station 640.000 to Point/Station 641.000
*x%x* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 122.341 (CFS)
Depth of flow = 0.624(Ft.), Average velocity = 6.279(Ft/s)
*%kx4%% Trregular Channel Data ***¥kxdkkds

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 4.00
2 200.00 0.00
3 400.00 4.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 122.341 (CFS)
' ' flow top width = 62.424 (Ft.)
' ! velocity= 6.279 (Ft/s)
' ' area = 19.484 (Sq.Ft)
' ' Froude number = 1.981

Upstream point elevation = 1200.000(Ft.)
Downstream point elevation = 1045.000(Ft.)
Flow length = 1500.000(Ft.)

Travel time = 3.98 min.
Time of concentration = 14.79 min.
Depth of flow = 0.624(Ft.)
Average velocity = 6.279(Ft/s)
Total irregular channel flow = 122.341 (CFS)
Irregular channel normal depth above invert elev. = 0.624 (Ft.)
Average velocity of channel(s) = 6.279(Ft/s)
Sub-Channel No. 1 Critical depth = 0.820(Ft.)
' ' ' Critical flow top width = 82.031(Ft.)
' ' ' Critical flow velocity= 3.636(Ft/s)
' ' ' Critical flow area = 33.646(Sq.Ft)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.542(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.757
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Subarea runoff = 66.631 (CFS) for 42.000 (Ac.)
Total runoff = 138.596 (CFES)

Effective area this stream = 72.00(Ac.)

Total Study Area (Main Stream No. 1) = 838.80 (Ac.)
Area averaged Fm value = 0.404 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 641.000 to Point/Station 91.000
*%%%* PIPEFLOW TRAVEL TIME (User specified size) *¥*¥¥

Upstream point/station elevation = 1035.000(Ft.)
Downstream point/station elevation = 1015.400(Ft.)
Pipe length = 450.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 138.596 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 138.596 (CFS)
Normal flow depth in pipe = 24.91 (In.)

Flow top width inside pipe = 41.26(In.)

Critical depth could not be calculated.

Pipe flow velocity = 23.31(Ft/s)

Travel time through pipe = 0.32 min.

Time of concentration (TC) = 15.11 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 91.000 to Point/Station 91.000
*x%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stréam number: 1 in normal stream number 3

Stream flow area = 72.000 (Ac.)

Runoff from this stream = 138.596 (CFS)

Time of concentration = 15.11 min.

Rainfall intensity = 2.510(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 642.000 to Point/Station 643.000
* %%+ TNITIAL AREA EVALUATION ok ok

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56,00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1042.000(Ft.)

Bottom (of initial area) elevation = 1037.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length“3)/(elevation change)170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.755
Subarea runoff = 10.306 (CFS)

Total initial stream area = 6.000 (Ac.)

loGo
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Pervious area fraction = 0.500
Initial area Fm value = 0.367(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 643.000 to Point/Station 644.000
*%%x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

Top of street segment elevation = 1037.000(Ft.)
End of street segment elevation = 1031.000(Ft.)

Length of street segment = 1200.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.176 (CFS)
Depth of flow = 0.477(Ft.), Average velocity = 2.313(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.083(Ft.)

Flow velocity = 2.31(Ft/s)

Travel time = 8.65 min. TC = 26.44 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.794 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.681

Subarea runoff = 6.798 (CFS) for 8.000 (Ac.)

Total runoff = 17.103(CFS)

Effective area this stream = 14.00 (Ac.)

Total Study Area (Main Stream No. 1) = 852.80 (Ac.)

Area averaged Fm value = 0.437 (In/Hr)

Street flow at end of street = 17.103(CFS)

Half street flow at end of street = 8.552 (CFS)

Depth of flow = 0.476 (Ft.), Average velocity = 2.311(Ft/s)
Flow width (from curb towards crown)= 19.052(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 644 .000 to Point/Station 644.000
**%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 14.000{Ac.)
Runoff from this stream = 17.103(CFS)
Time of concentration = 26.44 min.

Rainfall intensity = 1.794 (In/Hr)
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Area averaged loss rate (Fm) = 0.4366(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 645.000 to Point/Station 646.000
*%%% INITIAL AREA EVALUATION ok ok k

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2y = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1042.000(Ft.)

Bottom (of initial area) elevation = 1037.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(lengthA3)/(elevation change)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.707
Subarea runoff = 9.647 (CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.489(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 646.000 to Point/Station 647.000
**%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION Kk ok

Top of street segment elevation = 1037.000(Ft.)
End of street segment elevation = 1031.000(Ft.)

Length of street segment = 1200.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.275(CFS)
Depth of flow = 0.460(Ft.), Average velocity = 2.247(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.242 (Ft.)

Flow velocity = 2.25(Ft/s)

Travel time = 8.90 min. TC = 26.69 min.
Adding area flow to street
RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B

1.000
0.000
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Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

8CS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.784(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.653

Subarea runoff = 5.503(CFS) for 7.000(Ac.)

Total runoff = 15.150 (CFS)

Effective area this stream = 13.00(Ac.)

Total Study Area (Main Stream No. 1) = 865.80(Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 15.150(CFS)

Half street flow at end of street = 7.575(CFS)

Depth of flow = 0.459(Ft.), Average velocity = 2.242 (Ft/s)

Flow width (from curb towards crown)= 18.185(Ft.)

IETTTTRRTRTTTTRE TSRS SE R SR SR SR SR EE L EEEEE S S SR S S S S AR
Process from Point/Station 647.000 to Point/Station 647.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 5

Stream flow area = 13.000(Ac.)

Runoff from this stream = 15.150(CFS)

Time of concentration = 26.69 min.

Rainfall intensity = 1.784 (In/Hr)

Area averaged loss rate (Fm) = 0.4889(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1705.428 15.17 2.504
2 110.850 22.70 1.966
3 138.596 15.11 2.510
4 17.103 26.44 1.794
5 15,150 26.69 1.784
Qmax (1) =
1.000 * 1.000 * 1705.428) +
1.340 * 0.668 * 110.850) +
0.997 * 1.000 * 138.596) +
1.523 * 0.574 * 17.103) +
1.556 * 0.568 * 15.150) + = 1971.261
QOmax{2) =
0.760 * 1.000 * 1705.428) +
1.000 * 1.000 * 110.850) +
0.742 * 1.000 * 138.596) +
1.127 * 0.859 * 17.103) +
1.141 * 0.850 * 15.150) + = 1541.286
Omak (3) =
1.003 * 0.996 * 1705.428) +
1.344 * 0.666 * 110.850) +
1.000 * 1.000 * 138.596) +
1.527 * 0.571 * 17.103) +
1.561 * 0.566 * 15.150) + = 1969.356
Omax(4) =
0.684 * 1.000 *- 1705.428) +
0.891 * 1.000 * 110.850) +
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0.660 * 1.000 * 138.596) +
1.000 * 1.000 * 17.103) +
1.008 * 0.990 * 15.150) + = 1388.41°
Qmax(5) =
0.679 * 1.000 * 1705.428) +
0.885 * 1.000 * 110.850) +
0.655 * 1.000 * 138.596) +
0.992 * 1.000 ~* 17.103) +
1.000 * 1.000 * 15.150) + = 1379.108
Total of 5 streams to confluence:
Flow rates before confluence point:
1705.428 110.850 138.596 17.103 15.150
Maximum flow rates at confluence using above data:
1971.261 1541.286 1969.356 1388.419 1379.108
Area of streams before confluence:
659.260 75.270 72.000 14.000 13.000
Effective area values after confluence:
796.965 829.608 794.213 833.407 833.530
Results of confluence:
Total flow rate = 1971.261 (CFS)
Time of concentration = 15.166 min.
Effective stream area after confluence = 796.965 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.517
Stream Area average soil loss rate (Fm) = 0.290(In/Hr)
Study area (this main stream) = 833.53(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 91.000 to Point/Station 92.000
*%%%* TMPROVED CHANNEL TRAVEL TIME ****

Covered channel

Upstream point elevation = 1013.100(Ft.)

Downstream point elevation = 1006.400(Ft.)

Channel length thru subarea = 1340.000(Ft.)

Channel base width = 14.000(Ft.)

Slope or 'Z' of left channel bank = 0.000

Slope or 'Z' of right channel bank = 0.000

Manning's ‘N’ = 0.013

Maximum depth of channel = 9.000(Ft.)

Flow(q) thru subarea = 1971.261(CFS)

Depth of flow = 7.415(Ft.), Average velocity = 18.989(Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 18.99(Ft/s)

Travel time = 1.18 min.

Time of concentration = 16.34 min.

Critical depth = 8.500(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 92.000 to Point/Station 92.000
*+%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 796.965 (Ac.)

Runoff from this stream = 1971.261(CFS)

Time of concentration = 16.34 min.

Rainfall intensity = 2.394(In/Hr)

Area averaged loss rate (Fm) = 0.2902(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5168
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 650.000 to Point/Station 651.000
xx%* TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489 (In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000 (Ft.)

Top (of initial area) elevation = 1040.300(Ft.)

Bottom {of initial area) elevation = 1033.600(Ft.)

Difference in elevation = 6.700(Ft.)

Slope = 0.00670 s(%)= 0.67

TC = k(0.389)*[(lengthAB)/(elevation change)]70.2

Initial area time of concentration = 16.778 min.

Rainfall intensity = 2.357(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.713
Subarea runoff = 8.405 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.489(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 651.000 to Point/Station 652.000
*%%+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1033.600(Ft.)
1031.400(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 12.608 (CFS)
Depth of flow = 0.416 (Ft.), Average velocity = 2.388(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 16.025(Ft.)

Flow velocity = 2.39(Ft/s)

Travel time = 2.30 min. TC = 19.08 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group Cc = 0.000
Decimal fraction soil group D = 0.000
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SCS curve number for soil (AMC 2) = 32.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 2.182(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.698

Subarea runoff = 6.830(CFS) for 5.000 (Ac.)

Total runoff = 15.235(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 875.80 (Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 15.235(CFS)

Half street flow at end of street = 7.618 (CFS)

Depth of flow = 0.440(Ft.), Average velocity = 2.502 (Ft/s)

Flow width (from curb towards crown)= 17.242(Ft.)

NIRRT SRS S L LS SRS S S S S S S S RS AR
Process from Point/Station 652.000 to Point/Station 653.000
*%+% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*

Top of street segment elevation = 1031.400(Ft.)
End of street segment elevation = 1026.000(Ft.)

Length of street segment = 750.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 23.615(CFS)
Depth of flow = 0.497(Ft.), Average velocity = 2.877(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.88(Ft/s)

Travel time = 4,35 min. TC = 23.43 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00 e
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.929(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.672

Subarea runoff = 11.982(CFS) for 11.000(Ac.)
Total runoff = 27.218 (CFS)

Effective area this stream = 21.00(Ac.)

Total Study Area (Main Stream No. 1) = 886.80(Ac.)
Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 27.218 (CFS)

Half street flow at end of street = 13.609(CFS)
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Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 10.00(Ft.)
Flow width (from curb towards crown)= 20.000(Ft.)

AT E SR SRR SRS S S A S A SRS SRS
Process from Point/Station 653.000 to Point/Station 654.000
***x* SGTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1026.000(Ft.)
1023.000(Ft.)

Top of street segment elevation
End of street segment elevation

o

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42,000 (Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.083
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 34.346 (CFS)
Depth of flow = 0.767(Ft.), Average velocity = 2.963(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 4.99(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 33.576(Ft.)

Flow velocity = 2.96(Ft/s)

Travel time = 3.71 min. TC = 27.14 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2} = 32.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.766(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.651

Subarea runoff = 9.563(CFS) for 11.000(Ac.)

Total runoff = 36.781 (CFS)

Effective area this stream = 32.00(Ac.)

Total Study Area ({(Main Stream No. 1) = 897.80(Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 36.781 (CFS)

Half street flow at end of street = 36.781 (CFS)

Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 13.42(Ft.)

Flow width (from curb towards crown)= 42.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 654.000 to Point/Station 654.000
*%** CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 2

Stream flow area = 32.000(Ac.)

Runoff from this stream = 36.781 (CFS)

Time of concentration = 27.14 min.

Rainfall intensity = 1.766(In/Hr)

Area averaged loss rate (Fm) = 0.4889(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Strean Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1971.261 16.34 2.394
2 36.781 27.14 1.766
Omax (1) =
1.000 * 1.000 * 1971.261) +
1.492 * 0.602 * 36.781) + = 2004.303
Qmax(2) =
0.701 * 1.000 * 1971.261) + '
1.000 * 1.000 * 36.781) + = 1419.449
Total of 2 streams to confluence:
Flow rates before confluence point:
1971.261 36.781
Maximum flow rates at confluence using above data:
2004.303 1419.449
Area of streams before confluence:
796.965 32.000
Effective area values after confluence:
816.234 828.965
Results of confluence:
Total flow rate = 2004.303 (CFS)
Time of concentration = 16.342 min.
Effective stream area after confluence = 816.234 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.516
Stream Area average soil loss rate(Fm) = 0.298 (In/Hr)
Study area (this main stream) = 828.97 (Ac.)

FIFIETTITIATR IR U RIATUTRTRTRYRTRY AYRTRUST BURRTSI SR RUR S ISR R SRR RS B SRS L SRS S S S SR R
Process from Point/Station 92.000 to Point/Station 93.000
*%%* TMPROVED CHANNEL TRAVEL TIME ****

Covered channel

Upstream point elevation = 1006.400(Ft.)

Downstream point elevation = 1005.500(Ft.)

Channel length thru subarea = 450.000(Ft.)

Channel base width = 14.000(Ft.)

Slope or 'Z' of left channel bank = 0.000

Slope or 'Z' of right channel bank = 0.000

Manning's 'N’ = 0.015

Maximum depth of channel = 9.000(Ft.)

Flow{q) thru subarea = 2004.303(CFS)

Pressure flow condition in covered channel:

Wetted perimeter = 46.00(Ft.) Flow area = 126.00(Sq.Ft)
Hydraulic grade line required at box inlet = 4.505(Ft.)
Friction loss = 5.405(Ft.)

Minor Friction loss = 0.000(Ft.) K-Factor = 0.000
Flow Velocity = 15.91(Ft/s)

Travel time = 0.47 min.
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Time of concentration = 23.17 min.

End of computations, Total Study Area = 897.80 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.514
Area averaged SCS curve number = 64.7
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrolegy Study Date: 01/13/05

FONTANA / LINE DZ-6 HYDROLOGY
25 YEAR STORM
JN 04339

Fedke sk ok ke ok ke ok Hydrology Study Control Information **xxx*dkix

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (BAMC) = 2

B R B R R o b o o o o I S N R T B S S S S 0 o O o o I o o o
Process from Point/Station 714.000 to Point/Station 715.000
***x%x TNITIAL AREA EVALUATION ***x*

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1104.000(Ft.)

Bottom (of initial area) elevation = 1092.000(Ft.)

Difference in elevation = 12.000(Ft.)

Slope = 0.01200 s(%)= 1.20

TC = k(0.304)*[ (length”~3)/(elevation change)]”"0.2

Initial area time of concentration = 11.669 min.

Rainfall intensity = 2.930(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.870
Subarea runoff = 17.846(CFS)

Total initial stream area = 7.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098 (In/Hr)

FTIETIIEIIRTII OIS RITRT VIS RISTRVRVRTAVST R RTSNEY BN I RS ATSR AR A A SRR S R E S S S SN S S S E LS
Process from Point/Station 715.000 to Point/Station 716.000
**x*x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

il

Top of street segment elevation 1092.000(Ft.)
End of street segment elevation = 1089.000(Ft.)
Length of street segment = 800.000 (Ft.)
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Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 31.867(CFS)
Depth of flow = 0.591(Ft.), Average velocity = 2.662(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.66(Ft/s)

Travel time = 5.01 min. TC = 16.68 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio{Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.365(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 18.885(CFS) for 11.000(Ac.)

Total runoff = 36.731(CFS)

Effective area this stream = 18.00(Ac.)

Total Study Area (Main Stream No. 1) = 18.00 (Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 36.731(CFS)

Half street flow at end of street = 18.366 (CFS)

Depth of flow = 0.618(Ft.), Average velocity = 2.816(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

ETATRTIIIUTRIATEIAPATRTSI SR RYRE NI OIIE R e SR SRR SRR U R EE S R S S S N  t t hah h th h h
Process from Point/Station 716.000 to Point/Station 717.000
*+** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * de ke e

Top of street segment elevation = 1089.000(Ft.)
End of street segment elevation = 1081.500(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

e?



A—
S

O

()

93

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 57.137(CFS)
Depth of flow = 0.780(Ft.), Average velocity = 4,717 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.65(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 34.236(Ft.)

Flow velocity = 4.72(Ft/s)

Travel time = 2.33 min. TC = 19.01 min.

Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 2.187{In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.860

Subarea runoff = 34.704 (CFS) for 20.000(Ac.)

Total runoff = 71.435(CFS)

Effective area this stream = 38.00(Ac.)

Total Study Area (Main Stream No. 1) = 38.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 71.435(CFS)

Half street flow at end of street = 71.435(CFS)

Depth of flow = 0.838(Ft.), Average velocity = 4.888 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.58(Ft.)
Flow width (from curb towards crown)= 37.160(Ft.)

TR U I O A AR IN N O S ST RIS N0 N OF R RN R U A SO R S A S ST S RS S U U L b2
Process from Point/Station 717.000 to Point/Station 33.000
***% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1075.000(Ft.)

Downstream point/station elevation = 1061.000(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 71.435(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 71.435(CFS)
Normal flow depth in pipe = 26.72{(In.)

Flow top width inside pipe = 31.49(In.)

Critical Depth = 32.12(In.)

Pipe flow velocity = 12.70(Ft/s)

Travel time through pipe = 1.30 min.

Time of concentration (TC) = 20.31 min.

FPRRCRURT IR AU RTRE SRR RU QTR S RURUAN B S S BYAR S S AR ST SRR SR R S R0 i e e o
Process from Point/Station 33.000 to Point/Station 33.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 38.000(Ac.)

Runoff from this stream = 71.435(CFS)
Time of concentration = 20.31 min.
Rainfall intensity = 2.102(In/Hr)
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Area averaged loss rate (Fm) = 0.0978 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

FRTTETERIAEISI AT AT AR RTRTAVANRURIRUEFRVRUA RU I BTSN AN SR SISE SR TSN SUN R R R R R SO S E S S RS S S S R
Process from Point/Station 718.000 to Point/Station 719.000
*%%* TNITIAL AREA EVALUATION ****

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1082.000(Ft.)

Bottom (of initial area) elevation = 1075.000(Ft.)

Difference in elevation = 7.000(Ft.)

Slope = 0.00700 s(%)= 0.70

TC = k(0.304)*[(length~3)/(elevation change)]"0.2

Initial area time of concentration = 12.997 min.

Rainfall intensity = 2.747(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 11.921(CFS)

Total initial stream area = 5.000 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098 (In/Hr)

PRI I SR TSRS SCRUE SRR R BRI E S S8 S S S Sk S S S K S SR
Process from Point/Station 719.000 to Point/Station 720.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ok k ok

Top of street segment elevation = 1075.000(Ft.)
End of street segment elevation = 1073.300(Ft.)
Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 17.881 (CFS)
Depth of flow = 0.480(Ft.), Average velocity = 2.363(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.269(Ft.)

Flow velocity = 2.36(Ft/s)

Travel time = 2.33 min. TC = 15.33 min.
Adding area flow to street
COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B

1.000
0.000

]
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Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 2.488 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 9.594 (CFS) for 5.000(Ac.)

Total runoff = 21.515 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 48.00 (Ac.)

Area averaged Fm value = 0.098(In/Hr)

Street flow at end of street = 21.515(CFS)

Half street flow at end of street = 10.757 (CFS)

Depth of flow = 0.506(Ft.), Average velocity = 2.506(Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 720.000 to Point/Station 721.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION okok ok

Top of street segment elevation 1073.300(Ft.)

End of street segment elevation 1070.000(Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 32.272(CFS)
Depth of flow = 0.568(Ft.), Average velocity = 2.918(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.92(Ft/s)

Travel time = 3.77 min. TC = 19.10 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 2.181(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.860

Subarea runcff = 15.977(CFS) for 10.000(Ac.)
Total runoff = 37.492 (CFS)
Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 58.00(Ac.)
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Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 37.492 (CFS)

Half street flow at end of street = 18.746 (CFS)

Depth of flow = 0.594 (Ft.), Average velocity = 3.096(Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

UTTITITRITI IR R I IE TR VIR GUATOIRT AR ST ST Brar BTSRRI A S E S S £ S S S
Process from Point/Station 721.000 to Point/Station 722.000
*%x*+* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1070.000(Ft.)
End of street segment elevation 1068.000(Ft.)
Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street {curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 46.865(CFS)
Depth of flow = 0.810(Ft.), Average velocity = 3.506(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 7.17(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 35.750(Ft.)

Flow velocity = 3.51(Ft/s)

Travel time = 1.57 min. TC = 20.66 min.

Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (BMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.080(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.822

Subarea runoff = 13.822(CFS) for 10.000 (Ac.)

Total runoff = 51.314 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 68.00(Ac.)

Area averaged Fm value = 0.179(In/Hr)

Street flow at end of street = 51.314 (CFS)

Half street flow at end of street = 51.314 (CFS)

Depth of flow = 0.834(Ft.), Average velocity = 3.559(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.36(Ft.)
Flow width (from curb towards crown)= 36.941 (Ft.)

ST S RS RS E S S S S S SRR
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Process from Point/Station 722.000 to Point/Station 722.000
**%** CONFLUENCE OF MINOR STREAMS ok k ok

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 51.314 (CFS)

Time of concentration = 20.66 min.

Rainfall intensity = 2.080(In/Hr)

Area averaged loss rate (Fm) = 0.1793(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1833
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 71.435 20.31 2.102
2 51.314 20.66 2.080
Qmax(1l) =
1.000 * 1.000 * 71.435) +
1.011 * 0.983 * 51.314) + = 122.445
Omax(2) =
0.989 * 1.000 * 71.435) +
1.000 * 1.000 * 51.314) + = 121.976
Total of 2 streams to confluence:
Flow rates before confluence point:
71.435 51.314
Maximum flow rates at confluence using above data:
122.445 121.976
Area of streams before confluence:
38.000 30.000
Effective area values after confluence:
67.485 68.000
Results of confluence:
Total flow rate = 122.445(CFS)
Time of concentration = 20.310 min.
FEffective stream area after confluence = 67.485(Ac.)
Stream Area average Pervious fraction(Ap) = 0.137
Stream Area average soil loss rate(Fm) = 0.134(In/Hr)
Study area (this main stream) = 68.00 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 33.000 to Point/Station 34.000
++x+ PIPEFLOW TRAVEL TIME (User specified size) *k oKk

Upstream point/station elevation = 1061.000(Ft.)

Downstream point/station elevation = 1048.200(Ft.)

Pipe length = 990.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 122.445(CFS)

Given pipe size = 39.00(In.)

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

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

Pipe friction loss = 21.764 (Ft.)

Minor friction loss = 5.074 (Ft.) K-factor = 1.50
Pipe flow velocity = 14.76(Ft/s)
Travel time through pipe = 1.12 min.
Time of concentration (TC) = 21.43 min.
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Process from Point/Station 34.000 to Point/Station 34.000
**%* CONFLUENCE OF MINOR STREARMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 67.485(Ac.)

Runoff from this stream = 122.445 (CFS)

Time of concentration = 21.43 min.

Rainfall intensity = 2.035(In/Hr)

Area averaged loss rate (Fm) = 0.1337(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1368

TSR e SRR TR RS R R RS S S A S S S SRS SAARSSN
Process from Point/Station 723.000 to Point/Station 724.000
*%%* TNITIAL AREA EVALUATION ****

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1072.000(Ft.)

Bottom (of initial area) elevation = 1066.600(Ft.)

Difference in elevation = 5.400(Ft.)

Slope = 0.00540 s(%)= 0.54

TC = k(0.360)*[(length“3)/(elevation change)170.2

Initial area time of concentration = 16.212 min.

Rainfall intensity = 2.406(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.772
Subarea runoff = 9.286 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.342 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 724.000 to Point/Station 725.000
*%x** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *#***

Top of street segment elevation = 1066.600(Ft.)

End of street segment elevation = 1063.000(Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000 (Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
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Estimated mean flow rate at midpoint of street = 13.929(CFS)
Depth of flow = 0.441(Ft.), Average velocity = 2.270(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 17.313(Ft.)

Flow velocity = 2.27(Ft/s)

Travel time = 4.85 min. TC = 21.06 min.

Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (BMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.056(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.750

Subarea runoff = 6.141(CFS) for 5.000(Ac.)

Total runoff = 15.427 (CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 78.00 (Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 15.427 (CFS)

Half street flow at end of street = 7.713(CFS)

Depth of flow = 0.455(Ft.), Average velocity = 2.327(Ft/s)

Flow width (from curb towards crown)= 18.008(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 725.000 to Point/Station 729.000
*%x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1063.000(Ft.)
End of street segment elevation = 1056.600(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street {curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1l] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.427(CFS)
Depth of flow = 0.516(Ft.), Average velocity = 3.431(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 21.037(Ft.)

Flow velocity = 3.43(Ft/s)

Travel time = 3.21 min. TC = 24.26 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00
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Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)
Rainfall intensity = 1.889(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.737

Subarea runoff = 0.000(CFs) for 0.000(Ac.)

Total runoff = 15.427 (CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 78.00 (Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 15.427 (CFS)

Half street flow at end of street = 15.427 (CFS)

Depth of flow = 0.516(Ft.), Average velocity = 3.431(Ft/s)
Flow width (from curb towards crown)= 21.037(Ft.)

FUFIERIRITE TSR SR AT ATATIE SR G R I TR S R TR RS S R SRR S LSS S S AR Ra e
Process from Point/Station 729.000 to Point/Station 729.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 10.000 (Ac.)

Runoff from this stream = 15.427 (CFS)

Time of concentration = 24.26 min.

Rainfall intensity = 1.889(In/Hr)

Area averaged loss rate (Fm) = 0.3422(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

RTINS S TR RTRIRTRTST OIS ST S AT SRS SN R R R S R LS S S RS S S S S
Process from Point/Station 726.000 to Point/Station 727.000
*%%* TNITIAL AREA EVALUATION ****

CONDOMINIUM subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1069.200(Ft.)

Bottom (of initial area) elevation = 1062.000(Ft.)

Difference in elevation = 7.200(Ft.)

Slope = 0.00720 s(%)= 0.72

TC = k(0.360)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 15.305 min.

Rainfall intensity = 2.490(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.776
Subarea runoff = 9.666 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.342(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 727.000 to Point/Station 728.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1062.000(Ft.)
1060.000(Ft.)

Top of street segment elevation
End of street segment elevation
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Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 14.499(CFS)
Depth of flow = 0.440(Ft.), Average velocity = 2.385(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.230(Ft.)

Flow velocity = 2.38(Ft/s)

Travel time = 2.31 min. TC = 17.61 min.
Adding area flow to street

CONDOMINIUM subarea type

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

8¢S curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.289(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.765

Subarea runoff = 7.856(CFS) for 5.000(Ac.)

Total runoff = 17.522 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 88.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 17.522 (CFS)

Half street flow at end of street = 8.761 (CFS)

Depth of flow = 0.466(Ft.), Average velocity = 2.499(Ft/s)

Flow width (from curb towards crown)= 18.533(Ft.)

PRI S RIS S S AL S S S S RSB
Process from Point/Station 728.000 to Point/Station 729.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1060.000 (Ft.)
End of street segment elevation = 1056.600(Ft.)
Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break {(v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
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Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 26.284 (CFS)
Depth of flow = 0.534(Ft.), Average velocity = 2.714(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.71(Ft/s)

Travel time = 4.05 min. TC = 21.67 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil{(AMC 2) = 32.00

Pervious ratio{(Ap) = 0.3500 Max loss rate{Fm)= 0.342(In/Hr)
Rainfall intensity = 2.022(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.748

Subarea runoff = 12.706 (CFS) for 10.000 (Ac.)

Total runoff = 30.229(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 98.00(Ac.)

Area averaged Fm value = 0.342 (In/Hr)

Street flow at end of street = 30.229(CFS)

Half street flow at end of street = 15.114 (CFS)

Depth of flow = 0.555(Ft.), Average velocity = 2.868 (Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

NIFIFIRRIATIN S RTAVEI RURTASRERURUAS SN AU AN RN RERVSISR S BTN SE SR SRR S R R S S SR B S S S S R it
Process from Point/Station 729.000 to Point/Station 729.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 20.000 (Ac.)

Runoff from this stream = 30.229(CFS)

Time of concentration = 21.67 min.

Rainfall intensity = 2.022(In/Hr)

Area averaged loss rate (Fm) = 0.3422(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 122.445 21.43 2.035
2 15.427 24.26 1.889
3 30.229 21.67 2.022
Qmax (1) =

1.000 * 1.000 * 122.445) +

1.095 * 0.883 * 15.427) +

1.008 * 0.989 * 30.229) + = 167.493
QOmax(2) =

0.923 * 1.000 * 122.445) +

1.000 * 1.000 * 15.427) +

0.921 * 1.000 * 30.229) + = 156.287
Qmax(3) =

0.993 * 1.000 * 122.445) +
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1.086 * 0.893 * 15.427) +
1.000 * 1.000 * 30.229) + = 166.768

Total of 3 streams to confluence:
Flow rates before confluence point:
122.445 15.427 30.229
Maximum flow rates at confluence using above data:
167.493 156.287 166.768
Area of streams before confluence:
67.485 10.000 20.000
Effective area values after confluence:
96.097 97.485 96.414
Results of confluence:
Total flow rate = 167.493 (CFS)
Time of concentration = 21.428 min.
Effective stream area after confluence = 96.097 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.202
Stream Area average soil loss rate(Fm) = 0.198 (In/Hr)
Study area (this main stream) = 97.49(Ac.)

FUFERIIE RN IRV RTRURFRTRTRTRTRTEY RYSERERERESU SR AN BTSSR S SR SR S A R R S S S S LSS S
Process from Point/Station 34.000 to Point/Station 35.000
*%%x% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1048.200(Ft.)

Downstream point/station elevation = 1042.000(Ft.)

Pipe length = 660.00 (Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 167.493 (CFS)

Given pipe size = 39.00(In.)

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

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

Pipe friction loss = 27.150(Ft.)

Minor friction loss = 9.495(Ft.) K-factor = 1.50
Pipe flow velocity = 20.19(Ft/s)
Travel time through pipe = 0.54 min.
Time of concentration (TC) = 21.97 min.

FUFIPITRIT ST RIRTAr AT UURI RTRVAN SN G AT IR OTRTITRT SR IS IR TSR SRS SRR S R R R S S S S S S SRS S S
Process from Point/Station 35.000 to Point/Station 35.000
*%*%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 96.097 (Ac.)

Runoff from this stream = 167.493(CFS)

Time of concentration = 21.97 min.

Rainfall intensity = 2.005(In/Hr)

Area averaged loss rate (Fm) = 0.1979(In/Hr)

Area averaged Pervious ratio (Ap) = 0.2024

PR S SRR U RS S SRR SRS Ak
Process from Point/Station 730.000 to Point/Station 731.000
*+%% TNITIAL AREA EVALUATION ****

CONDOMINIUM subarea type

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.257(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1063.700(Ft.)

Bottom (of initial area) elevation = 1055.800(Ft.)

Difference in elevation = 7.900(Ft.)

Slope = 0.00790 s(%)= 0.79

TC = k(0.360)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 15.024 min.

Rainfall intensity = 2.518(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.808
Subarea runoff = 10.176 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.350
Initial area Fm value = 0.257(In/Hr)

L I s o e e R B A G RS L L S s
Process from Point/Station 731.000 to Point/Station 732.000
*%*+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1055.800(Ft.)

End of street segment elevation = 1053.600(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 15.264 (CFS)
Depth of flow = 0.440(Ft.), Average velocity = 2.504 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.254(Ft.)

Flow velocity = 2.50(Ft/s)

Travel time = 2.20 min. TC = 17.22 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.257(In/Hr)
Rainfall intensity = 2.320(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.800

Subarea runoff = 8.394 (CFS) for 5.000(Ac.)
Total runoff = 18.570(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 108.00(Ac.)
Area averaged Fm value = 0.257(In/Hr)
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Street flow at end of street = 18.570(CFS)

Half street flow at end of street = ,9.285(CFS)

Depth of flow = 0.467(Ft.), Average velocity = 2.628(Ft/s)
Flow width (from curb towards crown)= 18.607(Ft.)

FTETIIURTRAIOT I AT RRTEE SREUr TS RUIOURIRURTRERE R RUAE S B SIOY U S S R AT SR I S R S S LS S S S
Process from Point/Station 732.000 to Point/Station 733.000
*%*k% GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1053.600(Ft.)
1049.000(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street {(curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.855(CFS)
Depth of flow = 0.656(Ft.), Average velocity = 3.510(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 28.045(Ft.)

Flow velocity = 3.51(Ft/s)

Travel time = 3.13 min. TC = 20.35 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342 (In/Hr)
Rainfall intensity = 2.099(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.772

Subarea runoff = 13.815(CFS) for 10.000 (Ac.)

Total runoff = 32.385(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 118.00 (Ac.)

Area averaged Fm value = 0.300(In/Hr)

Street flow at end of street = 32.385(CFS)

Half street flow at end of street = 32.385(CFS)

Depth of flow = 0.695(Ft.), Average velocity = 3.567 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.40(Ft.)
Flow width (from curb towards crown)= 29.981(Ft.)

TR e e RS S E S S S S S S S S S S S A RS SB o0
Process from Point/Station 733.000 to Point/Station 733.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
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Stream flow area = 20.000(Ac.)

Runoff from this stream = 32.385(CFS)

Time of concentration = 20.35 min.

Rainfall intensity = 2.099(In/Hr)

Area averaged loss rate (Fm) = 0.2996 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CEFS) (min) (In/Hr)
1 167.493 21.97 2.005
2 32.385 20.35 2.099
Qmax(l) =
1.000 * 1.000 * 167.493) +
0.948 * 1.000 * 32.385) + = 198.184
Omax (2) =
1.052 * 0.926 * 167.493) +
1.000 * 1.000 * 32.385) + = 195.630
Total of 2 streams to confluence:
Flow rates before confluence point:
167.493 32.385
Maximum flow rates at confluence using above data:
198.184 195.630
Area of streams before confluence:
96.097 20.000
Effective area values after confluence:
116.097 109.023
Results of confluence:
Total flow rate = 198.184 (CFS)
Time of concentration = 21.972 min.
Effective stream area after confluence = 116.097 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.228
Stream Area average soil loss rate(Fm) = 0.215(In/Hr)
Study area (this main stream) = 116.10 (Ac.)
End of computations, Total Study Area = 118.00 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction{(Ap) = 0.227
Area averaged SCS curve number = 34.0
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE DZ-7 HYDROLOGY
25 YEAR STORM
JN 04339

ek ke ke ke ok Hydrology Study Control Information **%#*xk*x*

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 800.000 to Point/Station 801.000
**x% INITIAL AREA EVALUATION ***%

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2y = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098 (In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1098.000(Ft.)

Bottom (of initial area) elevation = 1088.000(Ft.)

Difference in elevation = 10.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.304)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 12.102 min.

Rainfall intensity = 2.867(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 14.954 (CFS)

Total initial stream area = 6.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.098 (In/Hr)

B B L O S S A BT S A AT AU P U TSI A S
Process from Point/Station 801.000 to Point/Station 802.000
*%%+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

Top of street segment elevation = 1088.000(Ft.)
End of street segment elevation = 1081.000(Ft.)
Length of street segment = 820.000(Ft.} -
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Height of curb above gutter flowline = 8.0(In.)

Width of half street {curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.415(CFs)
Depth of flow = 0.505(Ft.), Average velocity = 3.213(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3,21 (Ft/s)

Travel time = 4.25 min. TC = 16.36 min.
Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.393(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 18.097(CFS) for 10.000 (Ac.)

Total runoff = 33.051(CFs)

Effective area this stream = 16.00 (Ac.)

Total Study Area (Main Stream No. 1) = 16.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 33.051 (CFS)

Half street flow at end of street = 16.526 (CFS)

Depth of flow = 0.530(Ft.), Average velocity = 3.461(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

MRS RS R R S RS

Process from Point/Station 802.000 to Point/Station 803.000
**%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1081.000(Ft.)
End of street segment elevation 1075.000(Ft.)
Length of street segment = 620.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
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Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = (0.0150

Estimated mean flow rate at midpoint of street = 53.708 (CFS)
Depth of flow = 0.785(Ft.), Average velocity = 4.365(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.89(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 34.476(Ft.)

Flow velocity = 4.37(Ft/s)

Travel time = 2.37 min. TC = 18.72 nmin.

Adding area flow to street

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.207 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.860

Subarea runoff = 35.274 (CFS) for 20.000(Ac.)

Total runoff = 68.325(CFS)

Effective area this stream = 36.00 (Ac.)

Total Study Area (Main Stream No. 1) = 36.00(Ac.)

Area averaged Fm value = 0.098(In/Hr)

Street flow at end of street = 68.325 (CFS)

Half street flow at end of street = 68.325 (CFS)

Depth of flow = 0.848(Ft.), Average velocity = 4.539(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 9.05(Ft.)
Flow width (from curb towards crown)= 37.634(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 803.000 to Point/Station 36.000
***% DPIPEFLOW TRAVEIL TIME (User specified size) **xx

Upstream point/station elevation = 1069.000(Ft.)

Downstream point/station elevation = 1054.000(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 68.325 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 68.325(CFS)
Normal flow depth in pipe = 25.08(In.)

Flow top width inside pipe = 33.10(In.)

Critical Depth = 31.61(In.)

Pipe flow velocity = 12.99(Ft/s)

Travel time through pipe = 1.27 min.

Time of concentration (TC) = 19.99 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 36.000 to Point/Station 36.000
**%% CONFLUENCE OF MINOR STREAMS ***#

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 36.000(Ac.)

Runoff from this stream = 68.325 (CFS)
Time of concentration = 19.99 min.
Rainfall intensity = 2.121(In/Hr)
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978 (In/Hr)

Area averaged loss rate (Fm) = 0.0
= 0.1000

Area averaged Pervious ratio (Ap)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 804.000 to Point/Station 805.000
**%%x INITIAL AREA EVALUATION **%*

COMMERCIAL subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)

Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1081.500(Ft.)
Bottom (of initial area) elevation = 1071.000(Ft.)

Difference in elevation = 10.500(Ft.)

Slope = 0.01050 s(%)= 1.05

TC = k(0.304)*[(length”3)/(elevation change)]110.2

Initial area time of concentration = 11.985 min.

Rainfall intensity = 2.884(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 12.537{(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.098 (In/Hr)

R R it i S O S B S S S S S T A R AR S A TP
Process from Point/Station 805.000 to Point/Station 806.000
**%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x

Top of street segment elevation 1071.000(Ft.)
End of street segment elevation = 1069.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 25.074 (CFS)
Depth of flow = 0.568(Ft.), Average velocity = 2.270(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.27(Ft/s)

Travel time = 4.85 min. TC = 16.83 min.
Adding area flow to street

COMMERCIAL subarea type

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

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.098(In/Hr)
Rainfall intensity = 2.352(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 17.897(CFS) for 10.000 (Ac.)

Total runoff = 30.435(CFSs)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 51.00(Ac.)

Area averaged Fm value = 0.098 (In/Hr)

Street flow at end of street = 30.435(CFS)

Half street flow at end of street = 15.217 (CFS)

Depth of flow = 0.602(Ft.), Average velocity = 2.451 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

LR St i T o B S O A S N N O R SO ST S R RO AT
Process from Point/Station 806.000 to Point/Station 807.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***+

Top of street segment elevation = 1069.000(Ft.)
End of street segment elevation = 1065.000(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 35.507 (CFS)
Depth of flow = 0.516(Ft.), Average velocity = 3.958(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.96(Ft/s)

Travel time = 1.39 min. TC = 18.22 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 2.243(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.822

Subarea runoff = 6.417 (CFS) for 5.000(Ac.)
Total runoff = 36.851(CFS)
Effective area this stream = 20.00(Ac.)
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Total Study Area (Main Stream No. 1) = 56.00(Ac.)

Area averaged Fm value = 0.196(In/Hr)

Street flow at end of street = 36.851 (CFS)

Half street flow at end of street = 18.426 (CFS)

Depth of flow = 0.521(Ft.), Average velocity = 4.016(Ft/s)
Note: depth of flow exceeds top of street crown.

Flow width (from curb towards crown)= 20.000(Ft.)

R B i R R i ot T R O S A R B R T R A B S R R AT B SRR AR W SR
Process from Point/Station 807.000 to Point/Station 808.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **#*%*

Top of street segment elevation = 1065.000(Ft.)
End of street segment elevation = 1060.000(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 46.064 (CFS)
Depth of flow = 0.685(Ft.), Average velocity = 5.249(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.91(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 29.489(Ft.)

Flow velocity = 5.25(Ft/s)

Travel time = 1.05 min. TC = 19.27 nmin.

Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 2.169(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) {Q=KCIA) is C = 0.778

Subarea runoff = 13.788(CFS) for 10.000 (Ac.)

Total runoff = 50.639(CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 66.00 (Ac.)

Area averaged Fm value = 0.293(In/Hr)

Street flow at end of street = 50.639(CFS)

Half street flow at end of street = 50.639(CFS)

Depth of flow = 0.710(Ft.), Average velocity = 5.281 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 2.19(Ft.)
Flow width (from curb towards crown)= 30.772(Ft.)
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Process from Point/Station 808.000 to Point/Station 808.000
**%* CONFLUENCE OF MINOR STREBMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 50.639(CFS)

Time of concentration = 19.27 min.

Rainfall intensity = 2.169(In/Hr)

Area averaged loss rate (Fm) = 0.2933(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 68.325 19.99 2.121
2 50.639 19.27 2.169
Omax (1) =
1.000 * 1.000 * 68.325) +
0.975 * 1.000 * 50.639) + = 117.682
Omax (2) =
1.023 * 0.964 * 68.325) +
1.000 * 1.000 * 50.639) + = 118.035
Total of 2 streams to confluence:
Flow rates before confluence point:
68.325 50.639
Maximum flow rates at confluence using above data:
117.682 118.035
Area of streams before confluence:
36.000 30.000
Effective area values after confluence:
66.000 64.696
Results of confluence:
Total flow rate = 118.035(CFS)
Time of concentration = 19.269 min.
Effective stream area after confluence = 64.696(Ac.)
Stream Area average Pervious fraction(Ap) = 0.191
Stream Area average soil loss rate(Fm) = 0.187(In/Hr)
Study area (this main stream) = 66.00 (Ac.)

R L R ot b o o i o 2RI 0 0 T U I S WU T A N S A A NS0 B SR S R I O S R O O R S RPN
Process from Point/Station 36.000 to Point/Station 37.000
**x* PIPEFLOW TRAVEL TIME (User specified size) ***x

Upstream point/station elevation = 1054.000(Ft.)

Downstream point/station elevation = 1043.500(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 118.035(CFS)
Given pipe size = 42.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
6.627(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 13.622(Ft.)

Minor friction loss = 3.506(Ft.) K-factor = 1.50
Pipe flow velocity = 12.27(Ft/s)
Travel time through pipe = 1.34 min.
Time of concentration (TC) = 20.61 min.
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Process from Point/Station 37.000 to Point/Station 37.000
** %% CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 64.696 (Ac.)

Runoff from this stream = 118.035(CFS)

Time of concentration = 20.61 min.

Rainfall intensity = 2.083(In/Hr)

Area averaged loss rate (Fm) = 0.1867(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1909

I o o b s e A 20 0SS0 A T A S A O S B S B A SN R R U AN BN SN B A S
Process from Point/Station 809.000 to Point/Station 810.000
*x%+ TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)
Top (of initial area) elevation = 1068.000(Ft.)

Bottom (of initial area) elevation = 1061.000(Ft.)

Difference in elevation = 7.000(Ft.)

Slope = 0.00700 s(%)= 0.70

TC = k(0.389)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 16.631 min.

Rainfall intensity = 2.369(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.714
Subarea runoff = 8.461(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.489(In/Hr)

R B A O I B s = R
Process from Point/Station 810.000 to Point/Station 811.000
****% SGTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1061.000(Ft.)
1057.000(Ft.)

Top of street segment elevation
End of street segment elevation

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0 (In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
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Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 12.692 (CFS)
Depth of flow = 0.422(Ft.), Average velocity = 2.308(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 16.366(Ft.)

Flow velocity = 2.31(Ft/s)

Travel time = 4,77 nmin. TC = 21.40 min.

Adding area flow to street
RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 2.037(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.684

Subarea runoff = 5.469(CFS) for 5.000(Ac.)

Total runoff = 13.930(CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 76.00(Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 13.930(CFS)

Half street flow at end of street = 6.965 (CFS)

Depth of flow = 0.434(Ft.), Average velocity = 2.361(Ft/s)
Flow width (from curb towards crown)= 16.965(Ft.)

FRTRTERPRE SRR R R RVRE ST LS ST RYRTRURE SYRAV RN STAVSERU SN SY SUAT SRS S AR T A A SR AR
Process from Point/Station 811.000 to Point/Station 812.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1057.000(Ft.)
End of street segment elevation = 1051.000(Ft.)
Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.861 (CFS)
Depth of flow = 0.628(Ft.), Average velocity = 3.878(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 26.670(Ft.)

Flow velocity = 3.88(Ft/s)

Travel time = 2.84 min. TC = 24.23 min.
Adding area flow to street

SCHOOL subarea

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
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SCS curve number for soil (AMC 2) = 32.00
Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.587 (In/Hr)
Rainfall intensity = 1.890(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.636

Subarea runoff = 22.143(CFS) for 20.000(Ac.)

Total runoff = 36.073 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 96.00 (Ac.)

Area averaged Fm value = 0.554 (In/Hr)

Street flow at end of street = 36.073(CFS)

Half street flow at end of street = 36.073 (CFS)

Depth of flow = 0.688(Ft.), Average velocity = 4.068 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.06(Ft.)
Flow width (from curb towards crown)= 29.640(Ft.)

NIRRT ATI SRTRTRTAFRT AT STRURI BRI RESN BY SYRUATSE AT TR AT AT ST R RS A AU SR R E R B R
Process from Point/Station 812.000 to Point/Station 812.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 36.073(CFS)

Time of concentration = 24.23 min.

Rainfall intensity = 1.890(In/Hr)

Area averaged loss rate (Fm) = 0.5541 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.5667

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 118.035 20.61 2.083
2 36.073 24.23 1.890
Qmax(1l) =
1.000 * 1.000 * 118.035) +
1.144 * 0.851 * 36.073) + = 153.145
Omax(2) =
0.898 * 1.000 * 118.035) +
1.000 * 1.000 * 36.073) + = 142.114
Total of 2 streams to confluence:
Flow rates before confluence point:
118.035 36.073
Maximum flow rates at confluence using above data:
153.145 142.114
Area of streams before confluence:
64.696 30.000
Effective area values after confluence:
90.215 94.696
Results of confluence:
Total flow rate = 153.145(CFS)
Time of concentration = 20.614 min.
Effective stream area after confluence = 90.215(Ac.)
Stream Area average Pervious fraction(BAp) = 0.310
Stream Area average soil loss rate(Fm) = 0.303(In/Hr)
Study area (this main stream} = 94.70 (Ac.)
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B I o O A R R T T T o A e A ke s o o T
Process from Point/Station 37.000 to Point/Station 38.000
**%x* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1043.500(Ft.)

Downstream point/station elevation = 1038.000(Ft.)

Pipe length = 660.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 153.145(CFS)

Given pipe size = 42.00(In.)

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

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

Pipe friction loss = 15.287 (Ft.)

Minor friction loss = 5.901(Ft.) K-factor = 1.50
Pipe flow velocity = 15.92(Ft/s)
Travel time through pipe = 0.69 min.
Time of concentration (TC) = 21.31 min.

B T o o o B e e R R R A R R RS LR L e s e T R S
Process from Point/Station 38.000 to Point/Station 38.000
**k*%x CONFLUENCE OF MINOR STREBAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 90.215(Ac.)

Runoff from this stream = 153.145(CFS)

Time of concentration = 21.31 min.

Rainfall intensity = 2.042 (In/Hr)

Area averaged loss rate (Fm) = 0.3031(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3099

B I 2 o T S S T O B B T B e st N R
Process from Point/Station 813.000 to Point/Station 814.000
*+**% TNITIAL -AREA EVALUATION ****

CONDOMINIUM subarea type
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top {of initial area) elevation = 1056.600(Ft.)

Bottom {(of initial area) elevation = 1048.500(Ft.)

Difference in elevation = 8.100(Ft.)

Slope = 0.00810 s(%)= 0.81

TC = k(0.360)*[(length”3)/(elevation change)]”~0.2

Initial area time of concentration = 14.949 min.

Rainfall intensity = 2.526(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.778
Subarea runoff = 9.826 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.342(In/Hr)

1.000
0.000

[ |
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Process from Point/Station 814.000 to Point/Station 815.000
*%%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
Top of street segment elevation = 1048.500(Ft.)

End of street segment elevation = 1047.300(Ft.)

Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 14.739(CFS)
Depth of flow = 0.478(Ft.), Average velocity = 1.976(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.128(Ft.)

Flow velocity = 1.98(Ft/s)

Travel time = 2.78 min. TC = 17.73 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.280(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, {(total area with modified
rational method) (Q=KCIA) is C = 0.765

Subarea runoff = 7.612(CFS) for 5.000 (Ac.)

Total runoff = 17.438 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 106.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 17.438 (CFS)

Half street flow at end of street = 8.719(CFS)

Depth of flow = 0.501(Ft.), Average velocity = 2.076(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

FRIFRIRIIETTRPRVEVIL AT SR SR TRFRTBYEE DA STRRATR S oy U EIRRTE SRR R E S S SRS R Rt
Process from Point/Station 815.000 to Point/Station 816.000
**%*% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1047.300(Ft.)
End of street segment elevation = 1045.000(Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street
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Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line {(v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 26.156 (CFS)
Depth of flow = 0.563(Ft.), Average velocity = 2.407(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.41(Ft/s)

Travel time = 4.57 min. TC = 22.30 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 1.987 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.745

Subarea runoff = 12.164 (CFS) for 10.000(Ac.)

Total runoff = 29.601 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 116.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 29.601 (CFS)

Half street flow at end of street = 14.801 (CFS)

Depth of flow = 0.584 (Ft.), Average velocity = 2.528(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

B o b O R B e I 1 1 o o O S B O o o o 2 o = A S O
Process from Point/Station 816.000 to Point/Station 816.000
**x** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 20.000 (Ac.)

Runoff from this stream = 29.601(CFs)

Time of concentration = 22.30 min.

Rainfall intensity = 1.987(In/Hr)

Area averaged loss rate (Fm) = 0.3422 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 153.145 21.31 2.042
2 29.601 22.30 1.987
Omax (1) =

1.000 * 1.000 * 153.145) +

1.034 * 0.955 =* 29.601) + = 182.373
QOmax(2) =

0.968 * 1.000 * 153.145) +
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1.000 * 1.000 * 29.601) + = 177.878

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

153.145 29.601
Maximum flow rates at confluence using above data:

182.373 177.878
Area of streams before confluence:

90.215 20.000

Effective area values after confluence:

109.321 110.215
Results of confluence:
Total flow rate = 182.373(CFS)
Time of concentration = 21.305 min.
Effective stream area after confluence = 109.321 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.317
Stream Area average soil loss rate(Fm) = 0.310(In/Hr)
Study area (this main stream) = 110.22 (Ac.)
End of computations, Total Study Area = 116.00 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.316
Area averaged SCS curve number = 32.0

(265
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / LINE DZ-5 HYDROLOGY
25 YEAR STORM
JN 04339

ek sk ok ok e ok ok Hydrology Study Control Information *##%%kk*x*

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

B i 8 2 2 I T O A N S R S L A A T AR AN ORI RS
Process from Point/Station 700.000 to Point/Station 701.000
***x% TINITIAL AREA EVALUATION ***¥%

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32,00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1104.000(Ft.)

Bottom (of initial area) elevation = 1096.700(Ft.)

Difference in elevation = 7.300(Ft.)

Slope = 0.00730 s(%)= 0.73

TC = k(0.360)*[(length”3)/(elevation change)]~0.2

Initial area time of concentration = 15.263 min.

Rainfall intensity = 2.494 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.777
Subarea runoff = 9.685 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.342(In/Hr)

B sk 0 S0 T o o O B T O O S S ST S A SN NP VY B BT R R RO WY SR NP R RS
Process from Point/Station 701.000 to Point/Station 702.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1096.700(Ft.)
End of street segment elevation 1095.000(Ft.)
Length of street segment = 330.000(Ft.)
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Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 14.527 (CFS)
Depth of flow = 0.451(Ft.), Average velocity = 2.244(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.791(Ft.)

Flow velocity = 2.24(Ft/s)

Travel time = 2.45 min. TC = 17.71 min.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.281(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.765

Subarea runoff = 7.766(CFS) for 5.000 (Ac.)

Total runoff = 17.451 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 10.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 17.451 (CFS)

Half street flow at end of street = 8.725(CFS)

Depth of flow = 0.477(Ft.), Average velocity = 2.348(Ft/s)

Flow width (from curb towards crown)= 19.090(Ft.)

TP EE AT R R RS RTRE YU RYR RS R YUE RVRURY U BY SN B SRR AR AR AT AT SR T A A A
Process from Point/Station 702.000 to Point/Station 703.000
**x*x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1095.000(Ft.)
End of street segment elevation = 1092.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
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Estimated mean flow rate at midpoint of street = 26.176(CFS)
Depth of flow = 0.542 (Ft.), Average velocity = 2.609(Ft/s)
Note: depth of flow exceeds top of street crown.

Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2.61(Ft/s)

Travel time = 4.22 min. TC = 21.93 min.

Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 2.007(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.747

Subarea runoff = 12.513(CFS) for 10.000 (Ac.)

Total runoff = 29.964 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1} = 20.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 29.964 (CFS)

Half street flow at end of street = 14.982 (CFS)

Depth of flow = 0.564 (Ft.), Average velocity = 2.753(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

PSRRI RIS SR SRR S S L RS S S S S S S S A S A
Process from Point/Station 703.000 to Point/Station 704.000
*%++* SQTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1092.000 (Ft.)

End of street segment elevation 1082.000 (Ft.)
Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 44.946 (CFS)
Depth of flow = 0.678(Ft.), Average velocity = 5.244 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.56(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 29.148(Ft.)

Flow velocity = 5.24 (Ft/s)

Travel time = 2.10 min. TC = 24.03 min.
Adding area flow to street

CONDOMINIUM subarea type

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

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 1.900(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.738

Subarea runoff = 26.111(CFsS) for 20.000 (Ac.)

Total runoff = 56.075(CFS)

Effective area this stream = 40.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00(Ac.)

Area averaged Fm value = 0.342(In/Hr)

Street flow at end of street = 56.075(CFS)

Half street flow at end of street = 56.075(CFS)

Depth of flow = 0.737(Ft.), Average velocity = 5.334 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 3.53(Ft.)
Flow width (from curb towards crown)= 32.118(Ft.)

FTTETRTTTTETEETeE eSS RS SRS S S S S S S A S RS S SGAs
Process from Point/Station 704.000 to Point/Station 30.000
*+x*x* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1076.000(Ft.)
Downstream point/station elevation = 1066.000(Ft.)
Pipe length = 1000.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 56.075(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 56.075 (CFS)
Normal flow depth in pipe = 25.27(In.)

Flow top width inside pipe = 32.94(In.)

Critical Depth = 29.14(In.)

Pipe flow velocity = 10.57(Ft/s)

Travel time through pipe = 1.58 min.

Time of concentration (TC) = 25.60 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 30.000 to Point/Station 30.000
**%+ CONFLUENCE OF MINOR STREAMS * ok kk

Blong Main Stream number: 1 in normal stream number 1

Stream flow area = 40.000 (Ac.)

Runoff from this stream = 56.075 (CFS)

Time of concentration = 25.60 min.

Rainfall intensity = 1.829(In/Hr)

Area averaged loss rate (Fm) = 0.3422(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 705.000 to Point/Station 706.000
*x%% TNITIAL AREA EVALUATION ok ok

CONDOMINIUM subarea type

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



O)

)

()

(355

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Initial subarea data:

Tnitial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1085.700(Ft.)

Bottom (of initial area) elevation = 1075.300(Ft.)

Difference in elevation = 10.400(Ft.)

Slope = 0.01040 s(%)= 1.04

TC = k(0.360)*[(lengthA3)/(elevation change)170.2

Initial area time of concentration = 14.220 min.

Rainfall intensity = 2.603(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.782
Subarea runoff = 20.344 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 0.350
Initial area Fm value = 0.342(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 706.000 to Point/Station 707.000
*%%%* GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1075.300(Ft.)
End of street segment elevation = 1072.000(Ft.)

Length of street segment = 330.000(Ft.)
Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)
Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.972 (CFS)
Depth of flow = 0.497(Ft.), Average velocity = 3.397(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.40(Ft/s)

Travel time = 1.62 min. TC = 15.84 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 2.440(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.770

Subarea runoff = 12.523(CFS) for 7.500(Ac.)
Total runoff = 32.866 (CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 57.50(Ac.)

Area averaged Fm value = 0.353(In/Hr)
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Street flow at end of street = 32.866 (CFS)
Half street flow at end of street = 16.433 (CFEFS)
Depth of flow = 0.518(Ft.), Average velocity = 3.622 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

PR RS ERREa sa e TR E R S S S S S G S S S S S RE s
Process from Point/Station 707.000 to Point/Station 707.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 17.500(Ac.)

Runoff from this stream = 32.866(CFES)

Time of concentration = 15.84 min.

Rainfall intensity = 2.440(In/Hr)

Area averaged loss rate (Fm) = 0.3528 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.4143
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 56.075 25.60 1.829
2 32.866 15.84 2.440
QOmax (1) =
1.000 * 1.000 * 56.075) +
0.707 * 1.000 * 32.866) + = 79.321
Qmax(2) =
1.411 * 0.619 * 56.075) +
1.000 * 1.000 * 32.866) + = 81.807
Total of 2 streams to confluence:
Flow rates before confluence point:
56.075 32.866
Maximum flow rates at confluence using above data:
79.321 81.807
Area of streams before confluence:
40.000 17.500
Effective area values after confluence:
57.500 42.244
Results of confluence:
Total flow rate = 81.807 (CFS)
Time of concentration = 15.839 min.
Effective stream area after confluence = 42.244 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.370
Stream Area average soil loss rate(Fm) = 0.345(In/Hr)
Study area (this main stream) = 57.50(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 30.000 to Point/Station 31.000
x+%%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1066.000(Ft.)

Downstream point/station elevation = 1062.200(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 81.807 (CFS)
Given pipe size = 39.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
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The approximate hydraulic grade line above the pipe invert is
8.180(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 9.715(Ft.)

Minor friction loss = 2.265(Ft.) K~-factor = 1.50
Pipe flow velocity = 9.86(Ft/s)
Travel time through pipe = 1.67 nin.
Time of concentration (TC) = 17.51 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 31.000 to Point/Station 31.000
*x+x** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 42,244 (Ac.)

Runoff from this stream = 81.807 (CFS)

Time of concentration = 17.51 min.

Rainfall intensity = 2.297(In/Hr)

Area averaged loss rate (Fm) = 0.3455(In/Hr)

Area averaged Pervious ratio (Rp) = 0.3696

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 708.000 to Point/Station 709.000
**%*%* INITIAL AREA EVALUATION * ok ko

RESIDENTIAL(S - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 0.000

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1072.000(Ft.)

Bottom (of initial area) elevation = 1069.200(Ft.)

Difference in elevation = 2.800(Ft.)

Slope = 0.00280 s(%)= 0.28

TC = k(0.389)*[(length“3)/(elevation change) ]70.2

Initial area time of concentration = 19.976 min.

Rainfall intensity = 2.122(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area {Q=KCIA) is C = 0.744
Subarea runoff = 11.850(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367(In/Hr)

0.000
1.000

nmowouwu

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 709.000 to Point/Station 710.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1069.200(Ft.)
End of street segment elevation = 1062.600(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020
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Street flow is on [1l] side(s) of the street

Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 27.649(CFS)
Depth of flow = 0.617(Ft.), Average velocity = 4.012(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 26.116(Ft.)

Flow velocity = 4,01 (Ft/s)

Travel time = 2.74 min. TC = 22.72 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367(In/Hr)
Rainfall intensity = 1.965(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.732

Subarea runoff = 27.697(CFS) for 20.000 (Ac.)

Total runoff = 39.547 (CFS)

Effective area this stream = 27.50(Ac.)

Total Study Area (Main Stream No. 1) = 85.00 (Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 39.547 (CFS)

Half street flow at end of street = 39.547 (CFS)

Depth of flow = 0.700(Ft.), Average velocity = 4.278(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.66(Ft.)
Flow width (from curb towards crown)= 30.242 (Ft.)

ISR ST S S S S S S AR S SRS S S S S
Process from Point/Station 710.000 to Point/Station 710.000
*%** CONFLUENCE OF MINOR STREARMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 27.500(Ac.)

Runoff from this stream = 39.547 (CFS)

Time of concentration = 22.72 min.

Rainfall intensity = 1.965(In/Hr)

Area averaged loss rate (Fm)} = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 81.807 17.51 2.297
2 39.547 22.72 1.965
Qmax (1) =
1.000 * 1.000 * 81.807) +
1.208 * 0.771 * 39.547) + = 118.627

Qmax (2) =

1358
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0.830 * 1.000 * 81.807) +
1.000 * 1.000 * 39.547) + = 107.433

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

81.807 39.547
Maximum flow rates at confluence using above data:
118.627 107.433
Area of streams before confluence:
42.244 27.500
Effective area values after confluence:
63.443 69.744
Results of confluence:
Total flow rate = 118.627 (CFS)
Time of concentration = 17.512 min.
Effective stream area after confluence = 63.443(Ac.)
Stream Area average Pervious fraction(Ap) = 0.421
Stream Area average soil loss rate(Fm) = 0.354 (In/Hr)
Study area (this main stream) = 69.74 (Ac.)

B b b b O O e 1 0 sk s s o N T S T O Y S S 0 0 0 Y MW G WU RE B R Y RV Y S RE MU RN
Process from Point/Station 31.000 to Point/Station 32.000
***+ PIPEFLOW TRAVEL TIME (User specified size) ¥**%*

Upstream point/station elevation = 1056.600(Ft.)

Downstream point/station elevation = 1052.000(Ft.)
Pipe length = 660.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 118.627 (CFS)
Given pipe size = 39.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
13.782(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 13.619(Ft.)

Minor friction loss = 4.763(Ft.) K-factor = 1.50
Pipe flow velocity = 14.30(Ft/s)
Travel time through pipe = 0.77 min.
Time of concentration (TC) = 18.28 min.

I e e s o o L O i B O B O I 2 e e e 20 20 o0 A L S S S
Process from Point/Station 32.000 to Point/Station 32.000
**%+ CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 63.443 (Ac.)

Runoff from this stream = 118.627 (CFS)

Time of concentration = 18.28 min.

Rainfall intensity = 2.238(In/Hr)

Area averaged loss rate (Fm) = 0.3539(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4210

B I I O o e L T e G s o o S N A R
Process from Point/Station 711.000 to Point/Station 712.000
**+%x TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate{(Fm)= 0.367(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1069.600(Ft.)

Bottom (of initial area) elevation = 1062.100(Ft.)

Difference in elevation = 7.500(Ft.)

Slope = 0.00750 s(%)= 0.75

TC = k(0.389)*[ (length”3)/(elevation change)]~0.2

Initial area time of concentration = 16.404 min.

Rainfall intensity = 2.389(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.762
Subarea runoff = 9.098 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.367 (In/Hr)

PSR UT AR AN G DY ST SRR RV DY RN N ST RERVSU U AT STV SN NSRS S O SY ST AE S U SUSIRSUAS ST TS ST AT SV
Process from Point/Station 712.000 to Point/Station 713.000
*% %% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*

Top of street segment elevation = 1062.100(Ft.)

End of street segment elevation = 1058.000(Ft.)
Length of street segment = 990.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1l] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(F¢t.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 22.746 (CFS)
Depth of flow = 0.669(Ft.), Average velocity = 2.740(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.11(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 28.690(Ft.)

Flow velocity = 2.74(Ft/s)

Travel time = 6.02 min. TC = 22.43 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

8CS curve number for soil (AMC 2) = 56.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.367 (In/Hr)
Rainfall intensity = 1.980(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.733

Subarea runoff = 19.939(CFS) for 15.000 (Ac.)
Total runoff = 29.037 (CFS)
Effective area this stream = 20.00(Ac.)
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Total Study Area (Main Stream No. 1) = 105.00(Ac.)

Area averaged Fm value = 0.367 (In/Hr)

Street flow at end of street = 29.037 (CFS)

Half street flow at end of street = 29.037 (CFS)

Depth of flow = 0.735(Ft.), Average velocity = 2.786(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 3.41(Ft.)
Flow width (from curb towards crown)= 31.992(Ft.)

+4+++++++ bR
Process from Point/Station 713.000 to Point/Station 713.000
*%%% CONFLUENCE OF MINOR STREAMS ***¥*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 20.000(Ac.)

Runoff from this stream = 29.037(CFS)

Time of concentration = 22.43 min.

Rainfall intensity = 1.980(In/Hr)

Area averaged loss rate (Fm) = 0.3670(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 118.627 18.28 2.238
2 29.037 22.43 1.980
Omax (1) =
1.000 * 1.000 * 118.627) +
1.160 * 0.815 * 29.037) + = 146.088
Qmax (2) =
0.863 * 1.000 * 118.627) +
1.000 * 1.000 * 29.037) + = 131.405
Total of 2 streams to confluence:
Flow rates before confluence point:
118.627 29.037
Maximum flow rates at confluence using above data:
146.088 131.405
Area of streams before confluence:
63.443 20.000
Effective area values after confluence:
79.746 83.443
Results of confluence:
Total flow rate = 146.088 (CFS)
Time of concentration = 18.281 min.
Effective stream area after confluence = 79.746 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.440
Stream Area average soil loss rate(Fm) = 0.357(In/Hr)
Study area (this main stream) = 83.44 (Ac.)

PTG R R IO R SRR R RS S S RS SR
Process from Point/Station 32.000 to Point/Station 35.000
*%%%* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1052.000(Ft.)
Downstream point/station elevation = 1041.000(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
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No. of pipes = 1 Required pipe flow = 146.088 (CFS)
Given pipe size = 51.00(In.)

Calculated individual pipe flow = 146.088 (CFS)
Normal flow depth in pipe = 39.56(In.)

Flow top width inside pipe = 42.54 (In.)

Critical Depth = 42.87(In.)

Pipe flow velocity = 12.36(Ft/s)

Travel time through pipe = 1.78 min.

Time of concentration (TC) = 20.06 min.

PR NS EEEE R S SR LS S S S S S S S S S S
Process from Point/Station 35.000 to Point/Station 35.000
*%*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 79.746 (Ac.)

Runoff from this stream = 146.088 (CFS)

Time of concentration = 20.06 min.

Rainfall intensity = 2.117(In/Hr)

Area averaged loss rate (Fm) = 0.3571(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4399

FETETETEEETETTEEE TR a S e R S S L S S S SRS S S SRS S S S S
Process from Point/Station 35.000 to Point/Station 35.000
*x%%+* (JSER DEFINED FLOW INFORMATION AT A POINT * ok k

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 36.98

Pervious ratio{Ap) = 0.2280 Max loss rate(Fm)= 0.215(In/Hr)
Rainfall intensity = 2.005(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 21.97 min. Rain intensity = 2.00(In/Hr)

Total area this stream = 116.10(Ac.)

Total Study Area (Main Stream No. 1) = 221.10(Ac.)

Total runoff = 198.18 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 35.000 to Point/Station 35.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 116.100(Ac.)

Runoff from this stream = 198.180 (CFS)

Time of concentration = 21.97 min.

Rainfall intensity = 2.005(In/Hr)

Area averaged loss rate (Fm) = 0.2150(In/Hr)

Area averaged Pervious ratio (Ap) = 0.2280
Summary of stream data:

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

1 146.088 20.06 2.117

2 198.180 21.97 2.005

QOmax(1l) =

1.000 * 1.000 * 146.088) +

13647
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1.063 * 0.913 * 198.180) + = 338.411
Omax (2) =

0.936 * 1.000 * 146.088) +

1.000 * 1.000 * 198.180) + = 334.941

Total of 2 streams to confluence:
Flow rates before confluence point:
146.088 198.180

. Maximum flow rates at confluence using above data:

338.411 334.941
Area of streams before confluence:

79.746 116.100
Effective area values after confluence:

185.759 195.846
Results of confluence:
Total flow rate = 338.411 (CFS)
Time of concentration = 20.061 min.
Effective stream area after confluence = 185.759(Ac.)
Stream Area average Pervious fraction(Ap) = 0.314
Stream Area average soil loss rate(Fm) = 0.273(In/Hr)
Study area (this main stream) = 195.85(Ac.)

FRTERTIRTI RSO ST RE AT RTI TR R I GYRTA R RS AT ACE S SRR S S S S S AU At
Process from Point/Station 35.000 to Point/Station 38.000
*%+% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1041.000(Ft.)

Downstream point/station elevation = 1035.000(Ft.)
Pipe length = 1320.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 338.411(CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 338.411(CFS)
Normal flow depth in pipe = 56.06(In.)

Flow top width inside pipe = 79.15(In.)

Critical Depth = 58.21(In.)

Pipe flow velocity = 12.39(Ft/s)

Travel time through pipe = 1.78 min.

Time of concentration (TC) = 21.84 min.

IR R SRR RS S S S S S SRS SRS A A s
Process from Point/Station 38.000 to Point/Station 38.000
*%x%x%x CONFLUENCE OF MINOR STREAMS *odkk ok

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 185.759(Ac.)

Runoff from this stream = 338.411(CFS)

Time of concentration = 21.84 min.

Rainfall intensity = 2.012 (In/Hr)

Area averaged loss rate (Fm) = 0.2728(In/Hx)

Area averaged Pervious ratio (Ap) = 0.3143

TSRS SR SR S S S S S S S A
Process from Point/Station 38.000 to Point/Station 38.000
*%%%* [JSER DEFINED FLOW INFORMATION AT A POINT * ok ok ok

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea
SCS curve number for soil (AMC 2) = 31.98

(543
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Pervious ratio(Ap) = 0.3170 Max loss rate(Fm)= 0.310(In/Hr)
Rainfall intensity = 2.042(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 21.31 min. Rain intensity = 2.04 (In/Hr)

Total area this stream = 109.32(Ac.)

Total Study Area (Main Stream No. 1) = 330.42 (Ac.)

Total runoff = 182.37 (CFS)

EYTRTRURRTATEN RIS S RTEERE OF RYSERIRTIN RRTRN RN RIANSE SR S AU USRS S AT S S S S S LS L S S S
Process from Point/Station 38.000 to Point/Station 38.000
**%x%* CONFLUENCE OF MINOR STREBMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 109.320(Ac.)

Runoff from this stream = 182.370(CFS)

Time of concentration = 21.31 min.

Rainfall intensity = 2.042(In/Hr)

Area averaged loss rate (Fm) = 0.3100(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3170

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 338.411 21.84 2.012
2 182.370 21.31 2.042
Omax (1) =
1.000 * 1.000 * 338.411) +
0.983 * 1.000 * 182.370) + = 517.654
Qmax (2) =
1.017 * 0.976 * 338.411) +
1.000 * 1.000 * 182.370) + = 518.256
Total of 2 streams to confluence:
Flow rates before confluence point:
338.411 182.370
Maximum flow rates at confluence using above data:
517.654 518.256
Area of streams before confluence:
185.759 109.320
Effective area values after confluence:
295.079 290.599
Results of confluence:
Total flow rate = 518.256 (CFS)
Time of concentration = 21.310 min.
Effective stream area after confluence = 290.599(Ac.)
Stream Area average Pervious fraction(Ap) = 0.315
Stream Area average soil loss rate(Fm) = 0.287(In/Hr)
Study area (this main stream) = 295.08 (Ac.)

PRI STV S GG ST SRR R R A A S S S S S L EE S S SRR
Process from Point/Station 38.000 to Point/Station 39.000
**x%x* PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1035.000(Ft.)

Downstream point/station elevation = 1026.600(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 518.256(CFS)
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Given pipe size = 84.00(In.)

Calculated individual pipe flow = 518.256 (CFS)
Normal flow depth in pipe = 61.22(In.)

Flow top width inside pipe = 74.69(In.)
Critical Depth = 71.20(In.)

Pipe flow velocity = 17.26(Ft/s)

Travel time through pipe = 0.96 min.

Time of concentration (TC) = 22.27 min.

FITTUTRTNETTTE TR ETE TR RS SR LSS S S S S S SR S S S S G S AR
Process from Point/Station 39.000 to Point/Station 39.000
***+ CONFLUENCE OF MINOR STRERMS ****

BAlong Main Stream number: 1 in normal stream number 1

Stream flow area = 290.599 (Ac.)

Runoff from this stream = 518.256 (CFS)

Time of concentration = 22.27 min.

Rainfall intensity = 1.989(In/Hr)

Area averaged loss rate (Fm) = 0.2866 (In/Hr)
Area averaged Pervious ratio (ap) = 0.3153

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 817.000 to Point/Station 818.000
#%** TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)

Initial subarea data:
Initial area flow distance = 1000.000(Ft.)

Top {of initial area) elevation = 1049.000(Ft.)

Bottom (of initial area) elevation = 1044.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

TC = k(0.389)*[(length“3)/(elevation change)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.275(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.707
Subarea runoff = 8.039 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.489(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 818.000 to Point/Station 819.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * ok ok ok

Top of street segment elevation = 1044.000(Ft.)
End of street segment elevation = 1042.300(Ft.)
Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
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Slope from grade break to crown (v/hz) = 0.020
Street flow is on [2] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 12.059(CFS)
Depth of flow = 0.426(Ft.), Average velocity = 2.144 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 16.557(Ft.)

Flow velocity = 2.14 (Ft/s)

Travel time = 2.57 min. TC = 20.35 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil{(AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 - Max loss rate{(Fm)= 0.489(In/Hr)
Rainfall intensity = 2.099(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.690

Subarea runoff = 6.449 (CFS) for 5.000(Ac.)

Total runoff = 14.488 (CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 340.42 (Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 14.488 (CFS)

Half street flow at end of street = 7.244 (CFS)

Depth of flow = 0.450(Ft.), Average velocity = 2.243(Ft/s)

Flow width (from curb towards crown)= 17.772(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 819.000 to Point/Station 820.000
*%%%x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1042.300(Ft.)
End of street segment elevation = 1039.000(Ft.)

Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz)} = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 21.732(CFS)
Depth of flow = 0.509(Ft.), Average velocity = 2.494 (Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
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Halfstreet flow width = 20.000(Ft.)

Flow velocity = 2,49 (Ft/s)

Travel time = 4.41 min. TC = 24.77 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.866(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.664

Subarea runoff = 10.294 (CFrS) for 10.000 (Ac.)

Total runoff = 24.782 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 350.42 (Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 24.782 (CFS)

Half street flow at end of street = 12.391 (CFS)

Depth of flow = 0.527(Ft.), Average velocity = 2.627 (Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

TR RTRE R U RVRE AR AT AT RPRVITRIGTRFITRYEE NERFRE RIS B RS A SRR B SRS AU S R S S S
Process from Point/Station 820.000 to Point/Station 821.000
***x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1039.000(Ft.)
End of street segment elevation 1037.000 (Ft.)
Length of street segment = 330.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1]) side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 30.977(CFS)
Depth of flow = 0.701(Ft.), Average velocity = 3.332(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.74(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 30.325(Ft.)

Flow velocity = 3.33(Ft/s)

Travel time = 1.65 min. TC = 26.42 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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
SCS curve number for soil(AMC 2) = 32.00

(367
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Pervious ratio (Ap) 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity 1.795(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.655

Subarea runoff = 10.478 (CFS) for 10.000(Ac.)

Total runoff = 35.260 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 360.42 (Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 35.260(CFS)

Half street flow at end of street = 35.260(CFS)

Depth of flow = 0.736(Ft.), Average velocity = 3.372(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 3.46(Ft.)
Flow width (from curb towards crown)= 32.042(Ft.)

NI NTIN ROt ST O¥ NI RTRVIE SE BV RERF S0 N R SO B S S A A A ST S A A S T S A L R 2 ok L L
Process from Point/Station 821.000 to Point/Station 821.000
*%*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.) )

Runoff from this stream = 35.260(CFS)

Time of concentration = 26.42 min.

Rainfall intensity = 1.795(In/Hr)

Area averaged loss rate (Fm) = 0.4889(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC . Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 518.256 22.27 1.989
2 35.260 26.42 1.795
Omax (1) =
1.000 * 1.000 * 518.256) +
1.148 * 0.843 * 35.260) + = 552.387
Qmax(2) =
0.886 * 1.000 * 518.256) +
1.000 * 1.000 * 35.260) + = 494.489
Total of 2 streams to confluence:
Flow rates before confluence point:
518.256 35.260
Maximum flow rates at confluence using above data:
552.387 494.489
Area of streams before confluence:
290.599 30.000
Effective area values after confluence:
315.885 320.599
Results of confluence:
Total flow rate = 552.387 (CFS)
Time of concentration = 22.266 min.
Effective stream area after confluence = 315.885(Ac.)
Stream Area average Pervious fraction(Ap) = 0.333
Stream Area average soil loss rate(Fm) = 0.306(In/Hr)
Study area (this main stream) = 320.60(Ac.)
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Process from Point/Station 39.000 to Point/Station 40.000
***% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1026.600(Ft.)
Downstream point/station elevation = 1012.800(Ft.)
Pipe length = 1720.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 552.387 (CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 552.387 (CFS)
Normal flow depth in pipe = 66.38(In.)

Flow top width inside pipe = 68.41(In.)

Critical Depth = 73.04(In.)

Pipe flow velocity = 16.94(Ft/s)

Travel time through pipe = 1.69 min.

Time of concentration (TC) = 23.96 min.

R i o ot o e I 2 2 e T I 2 o O A R B W R B A S S O B N OV U Y RS O A R S X
Process from Point/Station 40.000 to Point/Station 40.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 315.885(Ac.)

Runoff from this stream = 552.387 (CFS)

Time of concentration = 23.96 min.

Rainfall intensity = 1.903(In/Hr)

Area averaged loss rate (Fm) = 0.3055(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3326

B I b o a0 o o 0 O O O B b o o I o S BN RV RN AT RN BRI AR NI UF R RS N O A YRR S
Process from Point/Station 822.000 to Point/Station 823.000
***%x TNITIAL AREA EVALUATION ***x*

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 1037.700(Ft.)

Bottom (of initial area) elevation = 1034.300(Ft.)

Difference in elevation = 3.400(Ft.)

Slope = 0.00340 s(%)= 0.34

TC = k(0.389)*[(length”3)/{elevation change)]”0.2

Initial area time of concentration = 19.216 min.

Rainfall intensity = 2.172(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.697
Subarea runoff = 7.576(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.489{(In/Hr)

i a2 B O e il sk e o o i
Process from Point/Station 823.000 to Point/Station 824.000
**%+ SGTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

[3&°
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Top of street segment elevation = 1034.300(Ft.)
End of street segment elevation = 1032.000(Ft.)

Length of street segment = 660.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 20.000(Ft.)
Distance from crown to crossfall grade break = 18.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [2] side(s) of the street

Distance from curb to property line = 10.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 11.364 (CFS)
Depth of flow = 0.444(Ft.), Average velocity = 1.823(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.451(Ft.)

Flow velocity = 1.82(Ft/s)

Travel time = 6.03 min. TC = 25.25 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Rainfall intensity = 1.844 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.661

Subarea runoff = 4.621(CFS) for 5.000(Ac.)

Total runoff = 12.198(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 370.42(Ac.)

Area averaged Fm value = 0.489(In/Hr)

Street flow at end of street = 12.198 (CFS)

Half street flow at end of street = 6.099 (CFS)

Depth of flow = 0.454(Ft.), Average velocity = 1.855(Ft/s)

Flow width (from curb towards crown)= 17.933(Ft.)

FUTRTERIAFIVIRRFRTEERI ATREN O BUAEETRVINRI BT SVRT RSN BTSN VRN B R R S A S S S A
Process from Point/Station 824.000 to Point/Station 825.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1032.000(Ft.)
End of street segment elevation = 1027.000(Ft.)

Length of street segment = 660.000 (Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 13.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)
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Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 18.296 (CFS)
Depth of flow = 0.566(Ft.), Average velocity = 3.262(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 23.533(Ft.)

Flow velocity = 3.26(Ft/s)

Travel time = 3.37 min. TC = 28.62 nmin.
Adding area flow to street

CONDOMINIUM subarea type

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

SCS curve number for soil(AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 1.711(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.681

Subarea runoff = 11.112 (CFS) for 10.000(Ac.)

Total runoff = 23.310(CFS)

Effective area this stream = 20.00 (Ac.)

Total Study Area (Main Stream No. 1) = 380.42(Ac.)

Area averaged Fm value = 0.416(In/Hr)

Street flow at end of street = 23.310(CFS)

Half street flow at end of street = 23.310(CFS)

Depth of flow = 0.611(Ft.), Average velocity = 3.464 (Ft/s)

Flow width (from curb towards crown)= 25.802(Ft.)

B A 2 O T S B 1 1 o s o T U U O A W AT A U TR M MU WS R Y BT W B NS B
Process from Point/Station 825.000 to Point/Station 826.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1027.000(Ft.)

End of street segment elevation 1023.000(Ft.)
Length of street segment = 750.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)
Width of half street (curb to crown) = 42.000(Ft.)
Distance from crown to crossfall grade break = 40.500(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [l] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150
Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 26.806 (CFS)
Depth of flow = 0.679(Ft.), Average velocity = 3.112(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.64 (Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 29.221(Ft.)

Flow velocity = 3.11(Ft/s)

Travel time = 4,02 min. TC = 32.64 min.
Adding area flow to street
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CONDOMINIUM subarea type

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.342(In/Hr)
Rainfall intensity = 1.581(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.673

Subarea runoff = 4.356 (CFS) for 6.000 (Ac.)

Total runoff = 27.666(CFS)

Effective area this stream = 26.00(Ac.)

Total Study Area (Main Stream No. 1) = 386.42 (Ac.)

Area averaged Fm value = 0.399(In/Hr)

Street flow at end of street = 27.666(CFS)

Half street flow at end of street = 27.666 (CFS)

Depth of flow = 0.688(Ft.), Average velocity = 3.116(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.07(Ft.)
Flow width (from curb towards crown)= 29.657(Ft.)

B b T o e o o a0 o ok I B B B B B e e e Rt A i s ah b S A D 0 L E o h
Process from Point/Station 826.000 to Point/Station 826.000
***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 26.000(Ac.)

Runoff from this stream = 27.666(CFS)

Time of concentration = 32.64 min.

Rainfall intensity = 1.581(In/Hr)

Area averaged loss rate (Fm) = 0.3986(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4077
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 552.387 23.96 1.903
2 27.666 32.64 1.581
Omax (1) =
1.000 * 1.000 * 552.387) +
1.273 * 0.734 * 27.666) + = 578.231
Qmax(2) =
0.798 * 1.000 * 552.387) +
1.000 * 1.000 * 27.666) + = 468.647
Total of 2 streams to confluence:
Flow rates before confluence point:
552.387 27.666
Maximum flow rates at confluence using above data:
578.231 468.647
Area of streams before confluence:
315.885 26.000
Effective area values after confluence:
334.971 341.885
Results of confluence:
Total flow rate = 578.231(CFS)
Time of concentration = 23.959 min.



()

O

()

{373

Effective stream area after confluence = 334.971(Ac.)
Stream Area average Pervious fraction(Ap) = 0.338
Stream Area average soil loss rate(Fm) = 0.313(In/Hr)
Study area (this main stream) = 341.88 (Ac.)

R RO SR S B TR RTEE S U NS WY S R S N T R T A B S A R D R b R T e
Process from Point/Station 40.000 to Point/Station 94.000
*%%* PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1011.300(Ft.)

Downstream point/station elevation = 1004.000(Ft.)
Pipe length = 900.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 578.231 (CFS)
Given pipe size = 102.00(In.)

Calculated individual pipe flow = 578.231(CFS)
Normal flow depth in pipe = 56.91(In.)

Flow top width inside pipe = 101.31(In.)

Critical Depth = 72.44(In.)

Pipe flow velocity = 17.78 (Ft/s)

Travel time through pipe = 0.84 min.

Time of concentration (TC) = 24.80 min.

R o b o T o o i o a0 o o o O O B B S R
Process from Point/Station 94.000 to Point/Station 94.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 334.971(Ac.)

Runoff from this stream = 578.231(CFS)

Time of concentration = 24.80 min.

Rainfall intensity = 1.864 (In/Hr)

Area averaged loss rate (Fm) = 0.3126(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3383

B S T ST T B T B B B B e s a2 e e o o S 0 OB
Process from Point/Station 827.000 to Point/Station 828.000
*%k%* TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)

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

SCS curve number for soil (AMC 2) = 32.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.489(In/Hr)
Initial subarea data:

Initial area flow distance = 900.000(Ft.)

Top (of initial area) elevation = 1023.000(Ft.)

Bottom (of initial area) elevation = 1014.000(Ft.)

Difference in elevation = 9.000(Ft.)

Slope = 0.01000 s(%)= 1.00

TC = k(0.389)*[ (length”~3)/(elevation change)]"0.2

Initial area time of concentration = 14.847 min.

Rainfall intensity = 2.536(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.726
Subarea runoff = 11.055(CFS)

Total initial stream area = 6.000 (Ac.)

Pervious area fraction = 0.500



()

)

)

(5T

Initial area Fm value = 0.489(In/Hr)

AR I S o b I R S SN S N R S U AT A A R WP R R RN AT AP
Process from Point/Station 828.000 to Point/Station 828.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.000(Ac.)

Runoff from this stream = 11.055(CFS)

Time of concentration = 14.85 min.

Rainfall intensity = 2.536(In/Hr)

Area averaged loss rate (Fm) = 0.4889(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. {CFS) (min) (In/Hr)
1 578.231 24,80 1.864
2 11.055 14.85 2.536
Omax{(1l) =
1.000 =* 1.000 * 578.231) +
0.672 * 1.000 * 11.055) + = 585.656
Omax(2) =
1.433 * 0.599 * 578.231) +
1.000 * 1.000 * 11.055) + = 507.139
Total of 2 streams to confluence:
Flow rates before confluence point:
578.231 11.055
Maximum flow rates at confluence using above data:
585.656 507.139
Area of streams before confluence:
334.971 6.000
Effective area values after confluence:
340.971 206.522
Results of confluence:
Total flow rate = 585.656 (CFS)
Time of concentration = 24.802 min.
Effective stream area after confluence = 340.971 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.341
Stream Area average soil loss rate(Fm) = 0.316(In/Hr)
Study area (this main stream) = 340.97 (Ac.)
End of computations, Total Study Area = 392.42 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.343
Area averaged SCS curve number = 36.8
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - RAugust 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2001 Version 6.4
Rational Hydrology Study Date: 01/13/05

FONTANA / DECLEZ CHANNEL HYDROLOGY
25 YEAR STORM
JN 04339

Fokok ke ok ok kK Hydrology Study Control Information **Xxxkidkdkk

Rational hydrology study storm event year is 25.0

10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 25.00 1 hour rainfall = 1.097 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 2

IR TR IR RIS SIIURTRTRURTRUEE R RIS SNAR RTUT RN E SRR S RS R R S S S SR SN A
Process from Point/Station 93.000 to Point/Station 93.000
*%%* [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user

USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 67.05

Pervious ratio(Ap) = 0.5160 Max loss rate(Fm)= 0.298(In/Hr)
Rainfall intensity = 2.394(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 16.34 min. Rain intensity = 2.39(In/Hr)

Total area this stream = 816.23 (Ac.)

Total Study Area (Main Stream No. 1} = 816.23(Ac.)

Total runoff = 2004.30(CFS)

PR RS E e E RS R R R PR RS S S S S S
Process from Point/Station 93.000 to Point/Station 94.000
* %%+ TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1005.500(Ft.)
Downstream point elevation = 1004.000(Ft.)
Channel length thru subarea = 500.000(Ft.)
Channel base width = 24.000(Ft.)

Slope or 'Z' of left channel bank = 0.000
Slope or 'Z' of right channel bank = 0.000
Manning's 'N'’ = 0,015

Maximum depth of channel = 9.000(Ft.)
Flow(q) thru subarea = 2004 .300(CFS)

Depth of flow = 6.075(Ft.), Average velocity = 13.748 (Ft/s)
Channel flow top width = 24.000(Ft.)

Flow Velocity = 13.75(Ft/s)

Travel time = 0.61 min.

Time of concentration = 16.95 min.
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Critical depth = 6.000(Ft.)
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Process from Point/Station 94,000 to Point/Station 94.000
*%*% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 816.230(Ac.)

Runoff from this stream = 2004.300 (CFS)

Time of concentration = 16.95 min.

Rainfall intensity = 2.343(In/Hr)

Area averaged loss rate (Fm) = 0.2980(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5160

FAPRTRERIRTEI RUAERI AURUEE RN RVRUR QYATAE STRVIURTOUAN SRYSN SUSNSRSN SRS S I AR S T TR SR S S 8 S DS S RS S SR
Process from Point/Station 94,000 to Point/Station 94,000
*%x%* [JSER DEFINED FLOW INFORMATION AT A POINT ****

Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea

SCS curve number for soil (AMC 2) = 38.89

Pervious ratio(Ap) = 0.3410 Max loss rate{(Fm)= 0.316(In/Hr)
Rainfall intensity = 1.864(In/Hr) for a 25.0 year storm
User specified values are as follows:

TC = 24.80 min. Rain intensity = 1.86(In/Hr)

Total area this stream = 340.97(Ac.)

Total Study Area (Main Stream No. 1) = 1157.20(Ac.)

Total runoff = 585.66 (CFS)

SN A S AT S AT S SRR B S R S S S S S S
Process from Point/Station 94,000 to Point/Station 94.000
*%%% CONFLUENCE OF MINOR STREBMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 340.970(Ac.)

Runoff from this stream = 585.660 (CFS)

Time of concentration = 24.80 nin.

Rainfall intensity = 1.864 (In/Hr)

Area averaged loss rate (Fm) = 0.3160 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3410

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 2004.300 16.95 2.343
2 585.660 24.80 1.864
Qmax (1) =

1.000 * 1.000 * 2004.300) +

1.309 * 0.683 * 585.660) + = 2528.181
Qmax (2) =

0.766 * 1.000 * 2004.300) +

1.000 ~* 1.000 * 585.660) + = 2120.895

Total of 2 streams to confluence:
Flow rates before confluence point:
2004.300 585.660



()

()

()

Maximum flow rates at confluence using above data:
2528.181 2120.895
Area of streams before confluence:
816.230 340.970
Effective area values after confluence:
1049.219 1157.200
Results of confluence:
Total flow rate = 2528.181 (CFS)
Time of concentration = 16.946 min.
Effective stream area after confluence = 1049.219(Ac.)
Stream Area average Pervious fraction(Ap) = 0.464
Stream Area average soil loss rate(Fm) = 0.303(In/Hr)
Study area (this main stream) = 1157.20(Ac.)
End of computations, Total Study Area = 1157.20 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.464
Area averaged SCS curve number = 58.8
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Tl FONTANA / DECLEZ CHANNEL W/O DETENTION (AMC2)

0
T2
T3

SO 23300.
R 24100.

.000 O

JX 24100.

.000

R 24242,
WX 24242,
R 24242,

.000 0O

SH 24242.

CDh 1 2
CD 2 4
CD 3 3
Q

25 YEAR STORM
JN 04339

0001002.
0001005.

0101005.

1201005

1301005

1301005.

0
1
0

670
070

070

.500
1201005.

500

.500

500

.000
.000

000

2004 .000

1
1

1 2

1

3

3

3
11.000

9.000
9.000

.0

.014

.014 524.000

.014
.013
24.000

.000
14,000

.000
.000
.000

.000
.000
.000

1002.670

1005.070

1005.500
.00
.00
.00

.000

.000

.000
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FILE: DECLEZOCH.WSW WS PGW - EDIT LISTING - Version 14.05

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

Date:

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE. 2L ZR INV  Y(1) Y(2) Y(3) Y(4) Y(5) ¥Y(6) Y(T
CODE NO TYPE PIER/PIP WIDTH DIAMETER WIDTH DROP
Cb 1 2 0 .000 .11.000 24.000 .00
CcD 2 4 1 9.000
CD 3 3 0 .000 9.000 14.000 .000 .000 .00
WSPGW
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
FONTANA / DECLEZ CHANNEL W/O DETENTION (AMC2) 0
HEADING LINE NO 2 IS -
25 YEAR STORM
HEADING LINE NO 3 IS -
JN 04339
WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT W S ELEV
23300.000 1002.670 1 1002.670
ELEMENT NO 2 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE
24100.000 1005.070 1 .014 .000 .000
ELEMENT NO 3 IS A JUNCTION * * * * * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4
24100.010 1005.070 1 2 0 .014 524.000 .000 1005.070 .000
RADIUS ANGLE
.000 .000
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 4 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE
24242.120 1005.500 1 .014 .000 .000
ELEMENT NO 5 IS A WALL EXIT *
U/S DATA  STATION INVERT SECT
24242.120 1005.500 3
ELEMENT NO 6 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE
24242.130 1005.500 3 *.013 .000 .000
ELEMENT NO 7 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
24242.130 1005.500 3 1005.500

C) 0

PHI 3

1-16-2005 Time: 3:33:50

PAGE 1
Y(9) Y(10)
PAGE NO 1

PAGE NO 2

ANG PT MAN H

.000 0
PHI 4
.000 .000
ANG PT MAN H

.000 0

ANG PT MAN H
.000 0

¢59/

()



FILE: DECLEZOCH.WSW WS PGW~ CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432

WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 3:33:34
FONTANA / DECLEZ CHANNEL W/O DETENTION (AMC2) 0
25 YEAR STORM ’
JN 04339
LA R RS AR RSt sttt X R s s R R e e X RS R R R R R R R L Y R T A
| Invert | Depth | Water | Q | Vel Vel | Energy | Super {Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elewv | (CFS) | (FPS) Head | Grd.El.{ Elev | Depth | Width |Dia.-FTlor I.D.| Z2ZL |Prs/Pip
== == il B -- == == == 1= == == == == -|= -
L/Elem |Ch Slope | | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| 2R |Type Ch
* %k dekkdok kg I % de ok & K gk ok ke | *kkkhdkkk | ********* l hhkkkkkkkk I e de do K Xk K l % d kK ok kK I % ok kK dek koK | dodk ok ok ke kK | %ok g kK okok ke l % d gk dk ok k I *ode ke k Kk kk | *khkkkk ok I *k Kk kK I *kkkhkk
| | ] | | | | | | l
23300.000 1002.670 6.806 1009.476  2528.00 15.48 3.72 1013.20 .00 7.01 24.00 11.000 24.000 .00 0 .0
ol il ol ol i d == == bl == == -1= == -
722.635 .0030 .0030 2.17 6.81 1.05 6.81 .014 .00 .00 RECTANG
| | | | | i | | | | | i |
24022.630 1004.838 6.806 1011.644 2528.00 15.48 3.72 1015.36 .00 7.01 24.00 11.000 24.000 .00 0 .0
ol ol il d -1- == -i- il -i- ol -- ol ol |-
77.365 .0030 .0029 .22 6.81 1.05 6.81 .014 .00 .00 RECTANG
| I | | I | | | | | |
24100.000 1005.070 7.010 1012.080 2528.00 15.03 3.51 1015.59 .00 7.01 24.00 11.000 24.000 .00 0 .0
== == -1= ~1= il =-1- -i- bl bl ~l- ol == -1- -
JUNCT STR .0000 .0018 .00 7.01 1.00 .014 .00 .00 RECTANG
i | | | | | | | 1 ] |
24100.010 1005.070 9.499 1014.569 2004.00 8.79 1.20 1015.77 .00 6.01 24.00 11,000 24.000 .00 0 .0
=-i- == bl bl e -1- ll Bt == == -1- bl ~-1- == == 1=
142.109 .0030 .0008 .11 9.50 .50 5.77 .014 .00 .00 RECTANG
| | | | | | | | | | | |
24242.120 1005.500 9.064 1014.564 2004.00 9.21 1.32 1015.88 .00 6.01 24.00 11.000 24.000 .00 0 .0
=-1- == == == == == == == fod Bt == ol == ol 1=
WALL EXIT
| | | | | . | | | | | | |
24242.120 1005.500 9.064 1014.564 2004.00 15.90 3.93 1018.49 .00 8.60 14.00 9.000 14.000 .00 0 .0
-l- == il il il == =1- -l- == ol == == -i- -
.012 .0000 .0051 .00 9.06 .93 .00 .013 .00 .00 BOX
| | | | | | | | | | | | |
24242.130 1005.500 9.064 1014.564 2004.00 15.90 3.93 1018.49 .00 8.60 14.00 9.000 14.000 .00 0 .0

-1~ -1- -1- -1- I EE -l- o -I- -1-

() () | ()

»e9/



T1 FONTANA / JURUPA AVE.

0

T2 . 25 YEAR STORM
T3 JN 04339

SO 7990.
R 8003.
.000 O

R 8143.
.000 ©

R 8600.
.000 O

R 9200.
.000 O

JX 9200.
.000

R 9680.
.000 O

R 9770.
.000 0

JX 9770.
.000

R 9770.
.000 O

JX 9770.
.000

R 9790.
.000 O

JX 9790.
.000

R 10700.
.000 O

R 11000.
.000 0O

R 11108.
.000 0

JX 11108.
.G00

R 12357.
.000 0O

R 12503.
.000 0

JX 12503.
.000

5001005
0701005

7401005.
0001006.
0001009.
01010009.
0001012.
0001012.
0101012.
0201012.
0301012.
0001013.
0101013.
0001019.
0001021.

0001022.

0101022
7301027
4001027

4101028

.500
.530

810
720
720
720
120
930
930
930
930
090
090
670

870

.300
.300
.860

.860

R 12528.3001028.900

.000 0O

SH 12528.3001028.900

CD
CD
CD
CD
CD
Ch
Ch
CD
Q

O~JdJoyU e W=
[ - S SN S N L 7Y

0

1
1
1
1
1
1
1
7

.000
.000
.000
.000
.000
.000
.000
.000

47.000

300.

9.000
3.000
3.500
5.000
4.000
4.500
4.000
8.000

14'x 9°

.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
6.013
.013
.013
1.013

.013

RCB W/O DETENTION (AMC2)

33.

28.

138.

100.

64.

48.

14.000
.000
.000
.000
.000
.000
.000
.000

000

000

000

000

000

000

.000
.000
.000
.000
.000
.000
.000
.000

1016.140

1013.220

1015.400

1015.400

1014.500

.000

-89.554

.000

.000

-45.0

.000

.000

45.0

.000

45.0

.000

-45.0

.000

.000

.000

118.0001025.0001025.000 45.0-45.0

.000

-39.369

728.0001029.9201027.860 45.0

.000
.000
.000
.000
.000
.000
.000
.000

1028.900
.00

30.000

.0

(55
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FILE: JURUPARCB.WSW WS PGW - EDIT LISTING - Version 14.05 Date: 1-16-2005 Time: 4: 2:51
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE 2L ZR INV Y{(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) ¥Y(9) Y(i0)
CODE NO TYPE PIER/PIP WIDTH DIAMETER WIDTH DROP
CcD 1 3 0 .000 9.000 14.000 .000 -000 .00
CD 2 4 1 3.000
Cch 3 4 1 3.500
CD 4 4 1 5.000
CD 5 4 1 4.000
Cch 6 4 1 4.500
CD 7 4 1 4.000
CD 8 4 1 8.000
WSPGW PAGE NO 1
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
FONTANA / JURUPA AVE. 14'x 9' RCB W/O DETENTION (AMC2)
HEADING LINE NO 2 IS -
100 YEAR STORM
HEADING LINE NO 3 IS -
JN 04339
WS PGW PAGE NO 2
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
7990.500 1005.500 1 1016.140
ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
8003.070 1005.530 1 .013 .000 .000 .000 0
ELEMENT NO 3 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
8143.740 1005.810 1 .013 90.000 -89.554 .000 0
ELEMENT NO 4 Is A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
8600.000 1006.720 1 .013 .000 .000 .000 0
ELEMENT NO 5 IS A REACH * * * ’
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
9200.000 1009.720 1 .013 .000 .000 .000 0
ELEMENT NO 6 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
9200.010 1009.720 1 2 0 .013 33.000 .000 1013.220 .000 -45.000 .000
RADIUS ANGLE
.000 .000
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 7 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
9680.000 1012.120 1 .013 .000 .000 .000 0
ELEMENT NO 8 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
9770.000 1012.930 1 .013 .000 .000 .000 0
ELEMENT NO 9 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
9770.010 1012.930 1 2 0 .013 28.000 .000 1015.400 .000 45.000 .000

()

()

()

EYAY)



THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 10 IS A REACH * * *
U/S DATA STATION INVERT SECT N
9770.020 1012.930 1 .013
ELEMENT NO 11 IS A JUNCTION * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N
9770.030 1012.930 1 3 0 .013

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING

ELEMENT NO 12 IS A REACH

U/s DATA STATION INVERT SECT N
9790.000 1013.090 1 .013
ELEMENT NO 13 IS A JUNCTION * * ¥ *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N
9790.010 1013.090 1 4 0 .013

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIQUS INVERT ELEV -WARNING

ELEMENT NO 14 IS A REACH

*

U/S DATA STATION INVERT SECT N
10700.000 1019.670 1 .013
ELEMENT NO 15 IS A REACH * * *
U/S DATA STATION INVERT SECT N
11000.000 1021.870 1 .013
ELEMENT NO 16 IS A REACH * * *
U/S DATA STATION INVERT SECT N
11108.000 1022.300 1 .013
ELEMENT NO 17 IS A JUNCTION * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N
11108.010 1022.300 1 5 6 .013

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE

WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 18 IS A REACH * *
U/S DATA STATION INVERT SECT N
12357.730 1027.300 1 .013
ELEMENT NO 19 IS A REACH * * *
U/S DATA STATION INVERT SECT N
12503.400 1027.860 1 .013
ELEMENT NO 20 IS A JUNCTION * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N
12503.410 1028.860 8 7 1 .013

()

()

RADIUS ANGLE
.000 .000
PAGE NO 3
RADIUS  ANGLE ANG PT MAN H
.000 .000 .000 0
* * *
Q3 04 INVERT-3 INVERT-4 PHI 3 PHI 4
138.000 .000 1015.400 .000 45.000 .000
RADIUS ANGLE
.000 .000
RADIUS ANGLE ANG PT MAN H
.000 .000 .000 0
* * *
Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
100.000 .000 1014.500 .000 -45.000 .000
RADIUS ANGLE
.000 .000
RADIUS ANGLE ANG PT MAN H
.000 .000 .000 0
RADIUS ANGLE ANG PT MAN H
.000 .000 .000 0
RADIUS ANGLE ANG PT MAN H
.000 .000 .000 0
* * *
Q3 04 INVERT-3 INVERT-4 PHI 3 PHI 4
64.000 118.000 1025.000 1025.000 45.000 -45.000
RADIUS ANGLE
. 000 .000
PREVIOUS INVERT ELEV -WARNING
PREVIOUS INVERT ELEV -WARNING
PAGE NO 4
RADIUS ANGLE ANG PT MAN H
.000 .000 .000 0
RADIUS ANGLE ANG PT MAN H
212.001 -39.369 .000 0
* * *
Q3 04 INVERT-3 INVERT-4 PHI 3 PHI 4
48,000 728.000 1029.920 1027.860 45.000 .000

RADIUS

ANGLE

()

1291



ELEMENT NO 21 IS A REACH *

U/S DATA STATION INVERT

12528.300 1028.900
ELEMENT NO 22 IS A SYSTEM HEADWORKS

U/S DATA STATION INVERT
12528.300 1028.900

()

SECT

SECT

.013

.000 .000

RADIUS ANGL
47.536 30.000

W S ELEV
1028.900

B

ANG PT MAN H

.000

0

()

249]



FILE: JURUPARCB.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 4: 2:35
FONTANA / JURUPA AVE. 14'x 9' RCB W/0O DETENTION (AMC2)
100 YEAR STORM

JN 04339
hhhkhhkkkkhhkkhhkkhhhkhhkhhhhkhhhhkhkhhkhkhkhkdkhkhkhkhkhkhkhkhkkkkhkdhhhkhkhhhhhhhhhhkhkhhhhhhkhhhhhkhkhhdhhkrrhkrrdhhhhkhkhkhhhdhhhkhrhhhhhrrhhrrrhkhhdkkkhr *hhhhhhk
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTjor I.D.| 2L |Prs/Pip
== -i- e == il ~|- ol =-1- ~|- == =1~ == il =1
L/Elem |Ch Slope | | | SF Ave| HF |SE Dpth|Froude N|{Norm Dp | "N" | X-Fall| 2R |[Type Ch

*********I*********l********l*********I*********l*******‘*******l*********I*******|********'********'*******l*******l***** |*******

| | | | | | I ! | | | ! |
7990.500 1005.500 10.640 1016.140 2004.00 15.90 3.93 1020.07 .00 8.60 14.00 9.000 14.000 .00 0 .0

12.5781— .0024-I- o - B " .OOSIl_ .06-|— 10.62I- .93-1— 9.00 —l_.013 " .08|_ .00 I;OX
8003.070| 1005.530] 10.673! 1016.203I 2004.00I 15.90 3.93I 1020.13 l .00 ! 8.60 ! 14.00 ! 9.000 ! 14.000| .00 l 0 .0
140.675|— .0020-1- - o o " .0051 ) .71-I- .Oal_ .93—|- 9.00 _I—.013 o .Oal— .00 ’;OX
8143.740I 1005.810 11.888| 1017.698| 2004.00I 15.90 3.93I 1021.63 ! .00 ! 8.60 ! 14.00 I 9.000 l 14.000l .00 ! 0 .0
456.266I— .0020-|_ o o - o .0051 ) 2.30— ) 11.8;I_ .93-I- 9.00 -I-.013 s .08|- .00 I;OX
8600.000 1006.720 13.283I 1020.003I 2004.00I 15.90 3.93I 1023.93 I .00 l 8.60 I 14.00 ! 9.000 l 14.000l .00 ! 0 .0
600.005|— .0050-1- B B o s .OOSII- 3.03- ) 13.2; ) .93—'_ 7.51 -I—.013 o .Oal- .00 II-BOX
9200.000l 1009.720 13.313| 1023.033l 2004.00l 15.90 3.93 1026.96 l .00 I 8.60 l 14.00 ! 9.000 ! 14.000| .00 I 0 .0
JUNCT ST;I— .0000 " " - o o .004;I- .00_1_13.31-|- .93 " -I-.013 " .Oal— .00 |;OX
9200.010| 1009.720‘ 13.543I 1023.263| 1971.00l 15.64 3.80I 1027.06 ! .00 ! 8.51 ! 14.00 l 9.000 ! 14.000l .00 | 0 .0
479.995|_ .OOSO-I- - o o " .004;l— 2.35-l- 13.5;l- .92—|_ 7.41 -I-.013 B .Oal- .00 l;OX
9680.000l 1012.120I 13.489I 1025.609l 1971.00I 15.64 3.80I 1029.41 ! .00 ! 8.51 ! 14.00 ! 9.000 ! 14.000I .00 ! 0 .0
90.006|— .0090-I- B o o " .004;|_ .44~l- 13.4;|- .92-l- 5.96 -I-.013 o .Oal- .00 I;OX
9770.000| 1012.930| 13.119I 1026.049I 1971.00I 15.64 3.80| 1029.85 ! .00 ! 8.51 ! 14.00 ! 9.000 ! 14.000' .00 ! 0 .0
JUNCT ST; ) .0000 o o o o s .004;|_ .OO_|_13.12-|— .92 " -l-.013 " .Oal_ .00 ';OX
9770.020I 1012.930[ 13.314 1026.244l 1943.00l 15.42 3.69 1029.94 ! .00 ! 8.43 ! 14.00 ' 9.000 ! 14.000I .00 l 0 .0
JUNCT ST;I- .0000 " " " " " .0041|_ .00- —13.31_ ) .91 " -I-.013 s .Oal- .00 |;OX

() () )

leo/



FILE: JURUPARCB.WSW WS PGW - CIVILDESIGN Version 14.05

Program Package Serial Number: 1432

PAGE 2

WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 4: 2:35
FONTANA / JURUPA AVE. 14'x 9' RCB W/O DETENTION (AMC2)
100 YEAR STORM
JN 04339
khkkhkhkhkhkdkhkhhkhkdhkhdkhhdhddhddhkhdhhdhhkhhhdhdhhdhhkdkrhhhkhhhkhkhhhhhdhhhhhhkhkhkdhhhhhhhhhhkhhhhhhkhrhhhhhrrhrrdhhrdrhrhhhkbrkkhhrrhdhrhhhdr *rkhkkdihkx
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTlor I.D.| 2L |Prs/Pip
il “|=- o -|- == == il == =1- == i == bl =1
L/Elem {Ch Slope | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| 2ZR |[Type Ch

*********I*********'********I*********I*********|*******|*******'*********|*******l********I********I*******l*******l*****

| |
9770.030 1012.930

|
981

|
911

| | | |
1805.00

!
00 9.000 14.

l*******

|
.00 0 .0

13. 1026. 14.33 3.19 1030.10 .00 8.02 14. 000
19.976|— .0080_|— o - o ol .004I|_ .OS-I- 13.9gl- .84—I‘ 5.83 -I-.013 " .06|— .00 |;OX
9790.000I 1013.090 13.902l 1026.992I 1805.00I 14.33 3.19I 1030.18 ! .00 ! 8.02 l 14.00 ! 9.000 l 14.000I .00 ! 0 .0
JUNCT ST;I- .0000 o\ - e o o .003;'— .00-|_13.90-|- 84 B —l-.013 " .Oal_ .00 ;OX
9790.010l 1013.090l 14.500 1027.590I 1705.00' 13.53 2.84I 1030.43 I .00 ! 7.72 ! 14.00 I 9.000 ! 14.000I .00 l 0 .0
909.998|_ .0072_I_ o o - B .003; ) 3.33— ) 14 SBI‘ 79-I- 5.80 -l-.013 " .Oal_ .00 I;OX
10700.000 1019.670 11.248| 1030.918I 1705.00I 13.53 2 84I 1033.76 l .00 ! 7.72 ! 14.00 ! 9.000 ! 14.000| .00 ! 0 .0
300.005 ) .0073-|- o - o o 003;I— 1 10_'- 11.2;|_ 79—|- 5.77 -l—.013 " .Oal— .00 I;OX
11000.000 1021.870 10.145 1032.015I 1705.00I 13.53 2.84I 1034.86 I .00 ! 7.72 ! 14.00 ! 9.000 ! 14.000’ .00 | 0 .0
108.005|- .0040-I- o o o o .003;l_ .39—1_ 10.1Z|— 79_|_ 7.24 -I_.013 B Oal- .00 QOX
11108.000I 1022.300l 10.10° 1032.409| 1705.00I 13.53 2.84| 1035.25 ! .00 l 7.72 I 14.00 ! 9.000 ! 14.000' .00 l 0 .0
JUNCT ST;I- .0000 o o - - o .002;|— .00-|-10.11-I_ 79 B —I-.013 " .06'— .00 Il‘BOX
11108.010| 1022.300I 11.049' 1033.349I 1523.00I 12.09 2.27 1035.62 I .00 ! 7.16 ! 14.00 ! 9.000 l 14.000' .00 ! 0 .0
1249.721'_ .0040-|_ - o - o .002; ) 3.65— ) 11 Ogl- 71-|- 6.64 _|—.013 o .Osl_ .00 ;0X
12357.730 1027.300 9.695I 1036.995I 1523.00| 12.09 2 27I 1039.26 ! .00 ! 7.16 ! 14.00 ! 9.000 ! 14.000I .00 | 0 .0
145.678 ) .0038-|_ - - o o 002;|- 43-|- 05'- 71-I- 6.74 -l-.013 " .061- .00 I;OX
12503.400I 1027.860I 9.861I 1037 721l 1523.00I 12.09 2 27l 1039.99 l .00 ! 7.16 ! 14.00 l 9.000 l 14.000| .00 ! 0 .0
JUNCT ST;I:****** ol oI o o B .004; ) .00—‘_ .00_|— .71 - -l-.013 -l .Oal— .00 ‘QOX

()

- WARNING - Junction Analysis - Change in Channel Type

()

()

o9%/
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FILE: JURUPARCB.WSW WS PGW - CIVILDESIGN Version 14.05

PAGE 3
Program Package Serial Number: 1432

WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 4: 2:35
FONTANA / JURUPA AVE. 14'x 9' RCB W/O DETENTION (AMC2)
100 YEAR STORM

JN 04339
Thkkdkhk kI Tk kI A kR T kA kAR ek kA kAR AT kA h ko kh b d bk kb hh b dk ko hhkhkhh kb ok h bk hhhhkkhkdr kb kh kb kb hkhhhkhkhhhhhhkhhhhhhbhhhrdhdr hhkxhkdhk
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.} 2L |Prs/Pip
-1=- il == -1- -l=- -1=- == -1 -1- -|- -i- == ~-1- -1
L/Elem |Ch Slope | J SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| 2R |Type Ch
dkdkkkkdk kK | dekkh kK dkkk | dkhkkkkkkk I kkkkkkkkk | % Je K Je %k Kk kokk ' kkdhkddk | khkhdkkkk l dhkkkkkdkkx | *kkkkk*x l *dkkkdkkkk I kkkkkhkkk | d ok ke ok ke kok l %k ok ke gk K | * Kk kkk '*******
| | | | | | | | | |
12503.410 1028.860 9.908 1038.768 747.00 14.86 3.43 1042.20 .00 6.87 .00 8.000 .000 .00 1 .0
-1= 1= == =-1- == -1- -l- -1- == -1- -1- -1- =1i- 1=
24.890 .0016 .0067 .17 .00 .00 8.00 .013 .00 .00 PIPE
| | | | | ! | | | | | | |
12528.300 1028.900 10.431 1039.331 747.00 14.86 3.43 1042.76 .00 6.87 .00 8.000 .000 .00 1 .0

() (0 ()

1ol
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[44]

Tl FONTANA / SIERRA AVE. LINE"A"
0

()

T2 25 YEAR STORM

T3 JN 04339

SO 984.0501027.860 1 1038.770

R 1055.5801028.170 1 .013 -19.332
.000 ©

TS 1085.5801028.290 2 .014 -8.108
R 1735.6001030.240 2 .013 .000
.000 0

JX 1757.8401031.790 4 3 .014 300.000 1030.640 30.0
.000

R 1757.8501031.790 4 .013 .000
.000 0

SH 1757.8501031.790 4 1031.790

CD 1 3 0 .000 9.000 14.000 .000 .000 .00

CD 2 4 1 .000 9.000 .000 .000 .000 .00

CD 3 4 1 .000 8.500 .000 .000 .000 .00

CD 4 4 1 .000 7.500 .000 .000 .000 .00

Q 612.000 .0

)

()



FILE: SIERRAAVEA.WSW

WS PGW - EDIT LISTING - Version 14.05 Date: 1-16-2005 Time: 4:
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR  INV  Y(1) Y(2) Y(3) Y{4) Y(5) Y(6) Y(7) Y(8) Y(9)
CODE NO TYPE PIER/PIP WIDTH DIAMETER WIDTH DROP
CD 1 3 0 .000 9.000 14.000 .000 .000 .00
CD 2 4 1 9.000
CD 3 4 1 8.500
CD 4 4 1 7.500
WSPGW PAGE NO
WATER SURFACE PROFILE - TITLE CARD LISTING
HEADING LINE NO 1 IS -
FONTANA / SIERRA AVE. LINE"A"
HEADING LINE NO 2 IS -
25 YEAR STORM
HEADING LINE NO 3 IS -
JN 04339
WSPGW PAGE NO
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA  STATION INVERT SECT W S ELEV
984.050 1027.860 1 1038.770
ELEMENT NO 2 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT
1055.580 1028.170 1 .013 211.999 -19.332 .000
ELEMENT NO 3 IS A TRANSITION * * *
U/S DATA  STATION INVERT SECT N RADIUS  ANGLE
1085.580 1028.290 2 .014 211.997 -8.108
ELEMENT NO 4 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT
1735.600 1030.240 2 .013 .000 .000 .000
ELEMENT NO 5 IS A JUNCTION * * * * * * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT~4 PHI 3 PHI 4
1757.840 1031.790 4 3 0 .014  300.000 .000 1030.640 .000 30.000
RADIUS ANGLE
.000 .000
ELEMENT NO 6 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT
1757.850 1031.790 4 .013 .000 .000 .000
ELEMENT NO 7 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
1757.850 1031.730 4 1031.790

)

)

58: 1
1
Y(10)

1

2

MAN H
0

MAN H
0

.000

MAN H
0

¥ 221

()




FILE: SIERRAAVEA.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 4:57:20
FONTANA / SIERRA AVE. LINE"A"
25 YEAR STORM

*****************************ﬂ*gﬁiig************************************************************************************* ke dodkokok ok hok
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.~FT|or I.D.| 2L |Prs/Pip
L/Elem -:Eh Slope-:— -:- . _:- -:- -’-SF Av;:- HF _:;E Dptglgroude Q:;orm Dp_:- "N" -:-X—Falii_ ZR —=Type Ch
% % J ek ke ok ke k I khkkkkkkkk l ¥ gk Kk Kk dk ok I Kk hkhdkkkkkh l % % do g e ek I ddk ok dkk l *kkkkhhk I % Kk kg ok kK ' *kdkkhkhKk | kkkkhkkkk I % % J K % %k kK l % ek ke k ok ok l *kkhkhkhkhkk I ko k ok k I*******
984.050I 1027.860I 10.910I 1038.770l 912.00I 7.24 .81I 1039.58 ! .00 ! 5.09 l 14.00 ! 9.000 ! 14.000I .00 l 0 .0
71.536|— .0043_1— ol o B oI .0015|— .07-|- .Oal_ .43_1- 4.44 -I_.013 ol .OBI_ .00 I;OX
1055.580l 1028.170l 10.750 1038.920 912.00' 7.24 .81I 1039.73 ! .00 I 5.09 ! 14.00 , 9.000 ! 14.000I .00 ! 0 .0
TRANS STRI- .0040 o - o oI - .003;|_ .10—|- .OO—I- .43 oI _I-.014 oI .Oa'— .00 IgOX
1085.580I 1028.290| 8.801I 1037.091I 912.00I 14.42 3.23l 1040.32 ! .00 I 7.42 ! 2.65 l 9.000 ! .000I .00 ! 1 .0
83.05;|- .0030-l_ B " . oI .OOSSI- .41_l— 8.85|— .52-|— 9.00 -I_.013 oI .05’- .00 |;IPE
1168.633 1028.539 9.000I 1037.539I 912.00I 14.34 3.19l 1040.73 ! .00 ! 7.42 ! .00 ! 9.000 ! .000| .00 ! 1 .0
566.96;I_ .0030-I- oI - B oI .005;|_ 2.98_|~ 9.08'— .00—!- 9.00 -I—.013 ol .05 ) .00 |;’IPE
1735.600I 1030.240 10.324l 1040.564’ 912.00l 14.34 3.19I 1043.76 l .00 ! 7.42 ! .00 ' 9.000 ! .000I .00 ' 1 .0
JUNCT STgl— .0697 o - " oI o .OOGQI- .15_|_10.32—|- .00 oI -I-.014 o .Oal- .00 |;IPE
1757.840' 1031.790I 10.781 1042.571 612.00 13.85 2.98I 1045.55 ' .00 ! 6.34 ! .00 ! 7.500 I .000l .00 ! 1 .0
.0161_ .OOOO_I_ o " h - .006;‘- .OO—I_ 10.7;l- .OO-I- .00 -I—.013 o .06'- .00 I;IPE
1757.850l 1031.790I 10.781I 1042.572 612.00l 13.85 2.98 1045.55 ! .00 ! 6.34 | .00 ' 7.500 ! .000| .00 ! 1 .0

-1- -1- -1- -1- e L CE -1- -1 -1- -1- -- e -

) 9, C)

s27/




Tl FONTANA / SIERRA AVE. LINE"B"

0

T2 25 YEAR STORM

T3 JN 04339

SO 1757.8501031.790
R 2441.5001034.530
.000 0O

JX 2441.5101034.530
.000

R 3590.5801039.120
.000 ©

JX 3607.6501039.990
30.000

R 3607.6601039.990
.000 0

SH 3607.6601039.990
CD 1 4 1 .000
CD 2 4 1 .000
CD 3 4 1 .000
CD 4 4 1 .000
Q 404.000

=

.0

7.500
3.000
4.500
6.000

.013

.013

.013

.014

.013

36.000
172.000
.000 .000
.000 .000
.000 .000
.000 .000

.000
.000
.000
.000

1042.570

1039.150

1042.180

1039.990
.00
.00
.00
.00

.000

-90.0

.000

.000

()

()



FILE: SIERRAAVEB

CARD SECT CHN

CODE NO TYPE PIER/PIP WIDTH

CcD 1 4
cD 2 4
CcD 3 4
CD 4 4

HEADING LINE NO

HEADING LINE NO

HEADING LINE NO

ELEMENT NO 1

ELEMENT NO 2

ELEMENT NO 3

JSW

11Is

2 Is

3 Is

IS A

Is a

IS A

- EDIT LISTING - Version 14.05

WATER SURFACE PROFILE -~ CHANNEL DEFINITION LISTING

¥ (1)

N
.013

WS PGW
NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV
DIAMETER WIDTH DROP
1 7.500
1 3.000
1 4.500
1 6.000
WSPGW
WATER SURFACE PROFILE - TITLE CARD LISTING
FONTANA / SIERRA AVE. LINE"B"
25 YEAR STORM
JN 04339
WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT
1757.850 1031.790 1
REACH * * *
U/S DATA STATION INVERT SECT
2441.500 1034.530 1
JUNCTION * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2

2441.510 1034.530

1

2

0

N
.013

Y(2)

*

Q3
36.000

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 4 IS A REACH

U/S DATA

ELEMENT NO 5 IS A JUNCTION

U/S DATA

ELEMENT NO 6 IS A REACH

U/S DATA

* *

STATION INVERT
3590.580 1039.120
* *

SECT
1

*

*

*

STATION INVERT SECT LAT-1 LAT-2

3607.650 1039.990

* *

STATION INVERT
3607.660 1039.990

ELEMENT NO 7 IS A SYSTEM HEADWORKS

L)

U/S DATA

STATION INVERT
3607.660 1039.9%0

4

SECT

SECT

3

0

()

N
.013

N
.014

.013

*

Q3
172.000

¥Y(3) Y(4) Y(5) ¥Y(6) Y(7)
W S ELEV
1042.570
RADIUS ANGLE
.000 .000
*
Q4 INVERT-3 INVERT-4
.000 1039.150 .000
RADIUS ANGLE
.000 .000
RADIUS ANGLE
.000 .000
*
04 INVERT-3 INVERT-4
.000 1042.180 .000
RADIUS ANGLE
32.601 30.000
RADIUS ANGLE
.000 .000
W S ELEV
1039.990

Date: 1-16~2005 Time: 5:

PAGE
Y(8) Y(9)

PAGE NO

PAGE NO

ANG PT
.000
*
PHI 3 PHI 4
-90.000

ANG PT
.000
*
PHI 3 PHI 4
.000

ANG PT
.000

4:17
1
Y(10)

1

2

MAN H

.000

MAN H
.000

MAN H

()

129/



e A b W ot s

FILE: SIERRAAVEB.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5: 4: 0
FONTANA / SIERRA AVE. LINE"B"
25 YEAR STORM

. JN 04339
************************************************************************************************************************** khkkkkkhkk
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2L |Prs/Pip
ol == =-1= il il -1- -- -|- == -|- == == ol =1
L/Elem |Ch Slope | | SF Ave| HF |SE Dpth|Froude N|Norxm Dp | "N" | X-Fall| ZR |Type Ch

% %k e deodeok ke ok I % Je Je d de d ke kK | khkhkkkkk l dede de ok de ok dek ke I Kk dekk ok kokk l *xkkkhkkk l *hkkhkkk | khkkkhkkhk I KdekhhkkKh I *dkkkkdkk l *kkkhkkdk | deddk ok ok kK | * K K d dokok | % Je de Je K |*******

| | | I I i ! | | ! ]
1757.850 1031.790 10.780 1042.570 612.00 13.85 2.98 1045.55 .00 6.34 .00 7.500 .000 .00 1 .0

683.656I— .0040-|— - o B o .OOGZI- 4.34- ) 10.7; ) .OO-I- 7.50 -I-.013 o .Oal— .00 I;IPE
2441.500 1034.530 12.383I 1046.913 612.00| 13.85 2.98| 1049.89 ! .00 I 6.34 ! .00 ! 7.500 ! .000I .00 ! 1 .0
JUNCT ST;l- .0000 o B o B - .OOGBI- .00_ -12.38- ) .00 - -l-.013 o .Oai- .00 l;IPE
2441.510 1034.530I 13.063I 1047.593 576.00I 13.04 2.64I 1050.23 ! .00 ! 6.18 ! .00 I 7.500 ! .000l .00 ‘ 1 .0
1149.075|- .0040-1_ o o o - .OOSgI- 6.47_ ) 13.0; ) .OO-I- 7.50 —I—.013 o .06'“ .00 I;IPE
3590.580 1039.120I 14.939I 1054.059I 576.00I 13.04 2.64| 1056.70 ! .00 l 6.18 ! .00 ! 7.500 ! .000| .00 ! 1 .0
JUNCT ST;I_ .0510 ol ol o B o .008;|_ .15—|_ .00-'- .00 B _|_.014 o .05|— .00 lEIPE
3607.650 1039.990I 14.109l 1054.099l 404.00| 14.28 3.17I 1057.27 ! .00 ! 5.35 ! .00 ' 6.000 l .000I .00 I 1 .0
.015|- .0000-|— o oI o o .OOQII- .OO-I_ 14.11I— .OO_I- .00 _I—.013 o .05|_ .00 IEIPE
3607.660 1039.990 14.109 1054.099 404.00I 14.29 3.17I 1057.27 ! .00 ! 5.35 ! .00 ! 6.000 ! .000I .00 ! 1 .0

J () ()

299/



Tl FONTANA / SIERRA AVE. LINE"C"

0

T2 25 YEAR STORM

T3 JN 04339

SO 3607.3301042.180 1

R 3787.6901051.310 1 .013
.000 O

JX 3794.3501051.480 1 2 .014
.000

R 3794.3601051.480 1 .013
.000 0O

SH 3794.3601051.480 1

CD 1 4 1 .000 4.500

CD 2 4 1 .000 2.000

Q 149.000 .0

29.000
.000 .000
.000 .000

.000
.000

1054.100

1052.860

1051.480
.00
.00

.000

-85.0

.000

y74A |

()

()

()



FILE: SIERRAAVEC.WSW WS PGW - EDIT LISTING - Version 14.05 Date: 1-16-20
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING
CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7)
CODE NO TYPE PIER/PIP WIDTH DIAMETER WIDTH DROP
CD 1 4 1 4.500
CD 2 4 1 2.000
WSPGW
WATER SURFACE PROFILE -~ TITLE CARD LISTING
HEADING LINE NO 1 IS -
FONTANA / SIERRA AVE. LINE"C"
HEADING LINE NO 2 IS -
25 YEAR STORM
HEADING LINE NO 3 IS -
JN 04339
WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/sS DATA STATION INVERT SECT W S ELEV
3607.330 1042.180 1 1054.100
ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE
3787.690 1051.310 1 .013 .000 .000
ELEMENT NO 3 IS A JUNCTION * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4
3794.350 1051.480 1 2 0 .014 29.000 .000 1052.860 .000
RADIUS ANGLE
.000 .000
ELEMENT NO 4 IS A REACH * * *
U/s DATA STATION INVERT SECT N RADIUS ANGLE
3794.360 1051.480 1 .013 .000 .000
ELEMENT NO 5 IS A SYSTEM HEADWORKS * *
U/S DATA STATION INVERT SECT W S ELEV
3794.360 1051.480 1 1051.480

()

()

05 Time: 5:
PAGE

Y(8) Y(9)

PAGE NO

PAGE NO

ANG PT
.000
*
PHI 3 PHI 4
-85.000

ANG PT
.000

23: 1
1
Y (10)

1

2

MAN H
0

.000

MAN H
0

)

~ )OS



FILE: SIERRAAVEC.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:21:58
FONTANA / SIERRA AVE. LINE"C"
25 YEAR STORM

JN 04339
EE S 2SR AL E R SRR E RS SLS RS SSAR R RS SXS R R RS ssEE at EEEes  EEE EEEEEEE E E FE EE E EE EEE E EE YE I T T TS EET ST T R LSS R LS R R
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| [No Wth
Station | Elev (FT) | Elev (CFS) (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2L |Prs/Pip

| l 1
-1- -1- -1- -1- R R -l- -1 -1- e R R CRY
L/Elem |ICh Slope | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | “N" | X-Fall| ZR |Type Ch

*********l*********I********I*********l*********I*******|*******l*********|*******'********l********l*******l*******l***** I*******

! | | i | | I |
3607.330 1042.180 11.920 1054.100 178.00 11.19 1.95 1056.05 .00 3.87 .00 4.500 .000 .00 1 .0

174.88;|- .0506-|- h " B o .008;|- 1.42-|- 11.95'- .OO‘I— 1.99 -I—.013 s .05|_ .00 I;IPE
3782.214' 1051.033l 4.500| 1055.533I 178.00I 11.19 1.95| 1057.48 ! .00 ! 3.87 ! .00 ! 4.500 I .000I .00 ! 1 .0
5.17;|— .0506_ ) s B " B .007;|- .04-l_ 4.56|— .00-|- 1.99 -l-.013 - .Oal_ .00 II:IPE
3787.386I 1051.295‘ 4.082I 1055.377I 1’78.00I 11.74 2.14I 1057.52 ! .00 I 3.87 I 2.61 l 4.500 ! .000| .00 ! 1 .0
.30;I— .0506—|_ oI o o o .007;l~ .OO_I- 4.0;l_ .86-|- 1.99 -l—.013 o .05|- .00 |;IPE
3787.690| 1051.310I 4.025I 1055.335 178.00| 11.86 2.18I 1057.52 l .00 ! 3.87 ! 2.77 ! 4.500 l .000I .00 ! 1 .0
JUNCT ST;|- .0255 " B " o - .007;I— .05_|~ 4.02-|— .90 " _l-.014 s .Oal_ .00 ‘;IPE
3794.350 1051.480I 5.295I 1056.775| 149.00l 9.37 1.36I 1058.14 ! .00 i 3.58 ! .00 I 4.500 ! .000I .00 ! 1 .0
.015|- .0000—‘- B o o - .005;|_ .OO_I- 5.35|_ .OO-I- .00 —l_.013 o .Oal— .00 lI:IPE
3794.360l 1051.480| 5.295I 1056.775I 149.00I 9.37 1.36 1058.14 l .00 ! 3.58 ! .00 ! 4.500 ' .000| .00 l 1 .0

() () ()
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T2 25 YEAR STORM
T3 JN 04339
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FILE: SIERRAAVED.WSW

CARD SECT CHN NO OF AVE

WSPGW

- EDIT LISTING - Version 14.05

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

PIER HEIGHT 1 BASE ZL ZR INV

CODE NO TYPE PIER/PIP WIDTH DIAMETER WIDTH DROP
CcD 1 4 1 4.500
CD 2 4 1 3.000
CD 3 4 1 4.000
CcD 5 4 1 4.000
CD 7 4 1 3.500
CcD 8 4 1 2.000

WS PGW

Y (1)

WATER SURFACE PROFILE ~ TITLE CARD LISTING

HEADING LINE NO 1 IS -

HEADING LINE NO 2 IS

HEADING LINE NO 3 IS

FONTANA / SIERRA AVE. LINE"D"

25 YEAR STORM

JN 04339
WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 1 IS A SYSTEM OUTLET * *
U/S DATA STATION INVERT SECT

ELEMENT NO 2 IS A REACH
U/S DATA

ELEMENT NO 3 IS A JUNCTION
U/S DATA

3794.360 1051.480 1

* * *
STATION INVERT SECT
5219.370 1065.020 1

* * * *
STATION INVERT SECT LAT-1 LAT-2
5227.280 1055.560 3 2 2

N
.013

N
.014

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV ~WARNING
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS

ELEMENT NO 4 IS A REACH
U/S DATA
ELEMENT NO 5 IS A JUNCTION
U/S DATA
ELEMENT NO 6 IS A REACH
U/S DATA
ELEMENT NO 7 IS A REACH
U/S DATA
ELEMENT NO 8 IS A REACH

U/S DATA

STATION INVERT SECT
5602.480 1069.340 5

* %* * *
STATION INVERT SECT LAT-1 LAT-2
5607.140 1069.880 7 0 0

* * *

STATION INVERT SECT
6270.810 1076.000 7

* * *
STATION INVERT SECT
6343.040 1076.740 7

* * *
STATION INVERT SECT
6358.160 1076.720 7

N
.013

N
.014

N
.013

N
.013

N
.013

Date: 1-16-2005 Time: 5:
PAGE
Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9)
PAGE NO
PAGE NO
W S ELEV
1056.780
RADIUS ANGLE ANG PT
.000 .000 .000
* * *
Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
30.000 28.000 1066.200 1066.200 45.000 -4
RADIUS ANGLE
.000 .000
RADIUS ANGLE ANG PT
.000 .000 .000
* * *
Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
.000 .000 .000 .000 .000
RADIUS ANGLE
.000 .000
RADIUS ANGLE ANG PT
.000 .000 .000
RADIUS ANGLE ANG PT
45,000 91.966 .000
RADIUS ANGLE ANG PT
.000 .000 ,000

THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV —WARNING

ELEMENT NO 9 IS A JUNCTION

()

*

()

*

33:34
1
Y(10)

1

2

MAN H
0

5.000

MAN H
.000

MAN H
MAN H

MAN H
0

()

AV



ELEMENT NO

ELEMENT NO

ELEMENT NO
ELEMENT NO
ELEMENT NO

ELEMENT NO

()

10

11

12

13

14

15

Is

Is

IS

Is

Is

Is

U/S DATA STATION INVERT SECT LAT-1 LAT-2 N

6362.830 1076.740 7 8 0 .014
WSPGW
WATER SURFACE PROFILE - ELEMENT CARD LISTING
REACH * * *
U/S DATA  STATION INVERT SECT N
6763.180 1078.340 7 .013
JUNCTION * * * *
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N
6773.180 1078.370 7 2 0 .014
REACH * * *
U/S DATA STATION INVERT SECT N
7239.930 1080.330 7 .013
REACH * * *
U/S DATA  STATION INVERT SECT N
7373.430 1081.000 7 .013
REACH * * *
U/S DATA  STATION INVERT SECT N
7387.930 1081.070 7 .013
SYSTEM HEADWORKS *

U/S DATA STATION INVERT SECT
7387.930 1081.070 7

()

Q3
31.000

Q3
29.000

04

Q4

INVERT-3 INVERT-4

.000 1077.500
RADIUS
.000

RADIUS

.000
*

.000
ANGLE
.000

ANGLE
.000

INVERT-3 INVERT-4

.000 1078.650
RADIUS
.000

RADIUS
.000

RADIUS
.000

RADIUS
.000

W S ELEV
1081.070

.000
ANGLE
.000

ANGLE
.000

ANGLE
.000

ANGLE
.000

PHI 3 PHI 4
-45.000 .000

PAGE NO 3

ANG PT MAN H
.000 0
*
PHI 3 PHI 4
-30.000 .000

ANG PT MAN H
.000 0

ANG PT MAN H
.000 0

ANG PT MAN H
.000 0

()

/04
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FILE: SIERRRAVED.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:33:13
FONTANA / SIERRA AVE. LINE"D"
25 YEARR STORM

JN 04339
hkkkhhkhkhkhkhkhkhkrhkhhkrhhhkhkhhrhhhkhhhhhhkhkhkkhkrhhkhkhkhhkhrhkhhdhhhhdhhhhkhbhhhhhhhhkhhhkhhhhhhkhhhhhhhhhhhhhhkhkdhkhhhhhhhkhhhbhkrkhkhrrdrhdhkdk *xdkhkkk
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical{Flow ToplHeight/|Base Wt| |No Wth
Station | Elev (FT) | Elev (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2L |Prs/Pip

| |
- 1= “1- -1- -- I T T -l- -l -1- e I R C
| |

L/Elem {Ch Slope SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |[Type Ch
*********I*********l********|*********I*********l*******I*******l*********|*******|********|********|*******|*******|***** |*******
3794.360| 1051.480 5.300 1056.780 149.00l 9.37 1.36l 1058.14 ! .00 I 3.58 ! .00 l 4.500 l .000| .00 ! 1 .0
212.73;I— .0095-|_ -t o o o .OOS;I_ 1.21_I— 5.35l- .00-|- 2.98 _l_.013 B .05|— .00 l1->IPE
4007.099| 1053.501' 4.500| 1058.001I 149.00| 9.37 1.36I 1059.36 I .00 ! 3.58 I .00 I 4.500 l .000l .00 ! 1 .0
44.42gl— .0095- ) B - oI ol .005; ) .24-1- 4.58I- .OO-I- 2.98 —|-.013 ol .06|_ .00 |;IPE
4051.525 1053.923I 4.258| 1058.182I 149.00l 9.57 1.42I 1059.60 ! .00 ‘ 3.58 ! 2.03 ' 4.500 ! .000| .00 ! 1 .0

-1- -i- -1- -i- e I L b -1- -1 -1- e -

HYDRAULIC JUMP

1 | ! | | ! |
4051.525 1053.923 2.982 1056.905 149.00 13.32 2.75 1058.66 .00 3.58 4.26  4.500 .000 .00 1 .0

620.66;|- .0095_1- - " o - .009gl- 5.90—|_ 2.9;|- 1.45-|- 2.98 -I_.013 " .06|— .00 ‘;IPE
4672.188l 1059.821I 2.982I 1062.803| 149.00I 13.32 2.75| 1065.56 l .00 I 3.58 ! 4.26 ! 4.500 ! .000I .00 ! 1 .0
259.20%|- .0095—I- s " - - .0093 ) 2.45-l- 2.9; ) 1.45_|- 2.98 -l-.013 " .061- .00 |;IPE
4931.395 1062.284 2.988 1065.272l 149.00| 13.28 2.74I 1068.01 ‘ .00 ! 3.58 ! 4.25 ! 4.500 l .000I .00 ! 1 .0
203.9351— .0095-|_ " - - - .008; ) 1.82-|_ Z.Q;I— 1.44_|— 2.98 -I_.013 o .08|- .00 l;IPE
5135.333 1064.221 3.119 1067.341I 149.00I 12.67 2.49l 1069.83 ! .00 ! 3.58 ! 4.15 ! 4.500 ‘ .000l .00 ! 1 .0
55.94;|_ .0095_|- o o o B .0085|- .45-|— 3.l;|_ 1.33—|- 2.98 —|-.013 " .06|~ .00 IEIPE
5191.282l 1064.753I 3.259| 1068.012l 149.00I 12.08 2.26I 1070.28 ! .00 ! 3.58 l 4,02 I 4.500 ! .000l .00 l 1 .0
22.19;I‘ .0095-|- B - - -l .0071 ) .16_l- 3.2;‘_ 1.22—|- 2.98 —l-.013 - .051_ .00 l;IPE
5213.4'78l 1064.964l 3.412 1068.376 149.00| 11.51 2.06l 1070.44 ! .00 ! 3.58 ! 3.85 l 4.500 ! .000| .00 ! 1 .0
5.89£|— .0095—I— s s o - .006Z|_ .04_|- 3.4Il- 1.11-|- 2.98 -|-.013 " .OBI- .00 l;IPE

712/
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FILE: SIERRAAVED.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 2
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:33:13
FONTANA / SIERRA AVE. LINE"D"
25 YEAR STORM
JN 04339

LRSS SRR st SRRttt s RS R s R R R R IR R Y R Y R Y I R R R L A YA ]

| Invert | Depth [ Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip

== == ol ol -1- il il i == == ol -i- =-i= !

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

dkkkdkhkhk l W de Kk g odkok ok ok ok I e do g dede dekk l & K K Je ke de de ke ok I Kkkhhhkkhk I *kkhkkk I khkdkhkk I *kodekoKokokok K l dkdkkkkh I % ek Kk dek ok ok l dhkkkhkkkk l % Kk kokkk l kkkkhkkk I d %k Kk kK

5219.370

|
0 3.582

|
602

1
00

l %k k ko ok Kk

1065.02 1068. 149. 10.98 1.87 1070.47 00 3.58 3.63 4.500 .000 .00 1 .0
JUNCT ST;I:1.1960 o ol o B - .005;I— 05-|_ 3.58—|— 1.00 " " 014 h .Oal— .00 IEIPE
5227.280I 1055.560I 15.222’ 1070.782 91 00l 7.24 .81I 1071.60 I .00 I 2.89 ! .00 4.000 l 000| .00 ! 1 .0
331.01;'_ .0367_I— o o - " .0045 ) 1.33-l- 15.2;l- .00-1_ 1.58 s 013 s Oal— .00 I;’IPE
5558.295 1067.717 4.393 1072.110I 91.00I 7.24 .81l 1072.92 ‘ .00 ! 2.89 ! .00 l 4.000 ! 000l .00 ! 1 .0
HYDRAULIEISUMP ol b il -i- == -1- i -i- -I- -1- -i- -i- -l= I=
| | | | i i | I | ! I | |
5558.295 1067.717 1.816 1069.533 81.00 16.40 4.18 1073.71 .00 2.89 3.98 4.000 000 .00 1 .0
15.94; ) .0367-I— ol o o " 021;|_ 34-'— 1.8;i- 2.45_l_ 1.58 s 013 o .08|_ .00 |;IPE
5574.239| 1068.303 1.869| 1070.172| 91.00l 15.79 3.87l 1074.05 ! .00 ! 2.89 ! 3.99 4.000 ! 000I .00 ! 1 .0
15.9431_ .0367_1- B o oI ol 0195 ) 30-l— 1.8;I— 2.32—I— 1.58 o 013 " Oa‘— .00 |}._’IPE
5590.184I 1068.888 1.939l 1070.827I 91.00I 15.06 3.52 1074.35 ! 00 ! 2.89 ! 4.00 ! 4.000 ! 900l .00 ! 1 .0
12.29% ) .0367_ ) B - - o .016;|_ 21_|— 1.9;I— 2.16_l- 1.58 " 013 " .OBI- .00 l;IPE
5602.480I 1069.340I 2.014I 1071.354l 91.00I 14.36 3.20I 1074.56 ! .00 ! 2.89 l 4.00 l 4.000 | 000I .00 l 1 .0
JUNCT ST; ) .1159 o o - - o .014Z|- .07-|- 2.01—‘- 2.01 B o 014 " .Oal_ .00 I;IPE
5607.140l 1069.880I 2.702| 1072.582l 91.00I 11.42 2.02 1074.61 ! .00 ! 2.96 l 2.94 l 3.500 ! 000I .00 ! 1 .0
522.2651- .0092-|- e B o o .009;|~ 4.82_|- 2.751_ 1.22-1- 2.70 _l-.013 " 06|_ .00 l;’IPE
6129.403 1074.696 2.702I 1077.398I 91.00I 11.42 2.02I 1079.42 l .00 I 2.96 ! 2.94 ! 3.500 ! 000| .00 l 1 .0
141.40;|— .0092-|— h " " " .OOSZI— 1.33—1_ 2.75|_ 1.22_|- 2.70 " 013 B .Oal_ .00 I;IPE

()

()

()
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FILE: SIERRAAVED.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 3
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:33:13
FONTANA / SIERRA AVE. LINE"D"
25 YEAR STORM

JN 04339
dhkkhkhkhhkhkhkhhkdhhhhhhhdhhhhhhhhddohrrrrrhhhdhdkkkkkkhhhrrrhkdhhhhhhdhdhhhhhhhdhhhhhhhhhkddhhkhhhdhhhhdhhdhhhhdhdhdhdhhdhhdrhdhhkhdhhdddrnr dhhhhdhd
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| 2L |Prs/Pip
== bl ol -1= ol -=- il ol et == ol -l= == -1= -
L/Elem |Ch Slope | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X~-Fall|{ 2R ([Type Ch

*dkhkkhkhhkk l khkkkhkkkkdx l % ¥ % % gk kK | kkkkkhkkk I & Fe J d J d X kK l % J Kk gk ok I *hkkkhkk I *kkhkkkhkk | *dkhkkhk I e de Kk Kok gk I *kkhkkdkkd l Fkkkkkk I *kkkkkk I % % )k Kk | d kg deok Kk

! | | | | ] | I | | | I
6270.810 1076.000 2.649 1078.649 91.00 11.65 2.11 1080.76 .28 2.96 3.00 3.500 .000 .00 1 .0

19.02£|- .0102_I— o " o " .009;1- .18-|_ 2.9;|- 1.27-I_ 2.58 -I—.013 o .Oal- .00 |;IPE
6289.833| 1076.195 2.671 1078.866I 91.00| 11.55 2.07I 1080.94 ! .27 ! 2.96 | 2.98 I 3.500 l .000| .00 ! 1 .0
44.00;I_ .0102—|- " " o o .0096 ) .40-|- Z.QZi_ 1.25—‘- 2.58 _I-.013 " .Oal- .00 ;IPE
6333.842 1076.646I 2.804I 1079.450I 91.00l 11.01 1.88I 1081.33 l .23 ! 2.96 ! 2.79 ! 3.500 ! .000I .00 ! 1 .0
9.19g|- .0102-l_ B " o o .008;|— .07-|- 3.021_ 1.13-'- 2.58 _I-.013 " .Oal_ .00 I;IPE
6343.040 1076.740 2.957 1079.697I 91.00I 10.49 1.’71| 1081.41 ! .00 ! 2.96 ! 2.53 ' 3.500 ' .000l .00 ! 1 .0
1.9121- —.0013-I_ B " ol ol .007; ) .Ol-l- 2.9;|_ 1.00—|- .00 _l-.013 o .061- .00 I;IPE
6344.956I 1076.737 3.105 1079.842I 91.00I 10.09 1.58| 1081.42 ! .00 I 2.96 ! 2.22 ! 3.500 ! .000| .00 ! 1 .0
6.0721_ -.0013_|- o " - B .0075 ) .04—|- 3.15I_ .88-|- .00 —i-.013 o .061— .00 ;IPE
6351.030l 1076.729I 3.260 1079.990l 91.00I 9.75 1.48' 1081.47 I .00 ! 2.96 l 1.77 l 3.500 ! .000I .00 ! 1 .0
7.136I_ -.0013—’— o " - - .0071 ) .05-1_ 3.2; ) .75-|- .00 -|—.013 o .Oal— .00 ;IPE
6358.160l 1076.720I 3.375I 1080.095I 91.00I 9.57 1.42I 1081.52 ! .00 l 2.96 ! 1.30 ! 3.500 ! .000' .00 ! 1 .0
JUNCT ST;|_ .0043 - o " " - .0065 ) .03_|— 3.38—1— .62 " -l—.014 o .06|_ .00 ;IPE
6362.830 1076.740| 4.293I 1081.033| 60.00l 6.24 .60| 1081.64 ! .00 ! 2.43 ! .00 ! 3.500 ! .000l .00 ! 1 .0
400.355I- .0040-I_ o " - s .003g|— 1.42_|— 4.2;'_ .00-|- 2.71 -l-.013 s .Oal- .00 IEIPE
6763.180| 1078.340 4.117 1082.457I 60.00I 6.24 .60I 1083.06 l .00 ! 2.43 l .00 l 3.500 ! .000l .00 ! 1 .0
JUNCT ST;|- .0030 - o " o h .002;|- .03—l_ 4.12_!_ .00 " -I—.014 " .Oal— .00 ;IPE

() () ()
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FILE: SIERRAAVED.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:33:13
FONTANA / SIERRA AVE. LINE"D"
25 YEAR STORM

JN 04339
R e e L R R R R T Y R R e Y P T T R R eI eI RSS2 222 2 A koAt h bt dd
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev (CFS) (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FTjor I.D.| 2L |Prs/Pip

| |
o == == =~ == == == ol == =~ ol el == -1
L/Eler |Ch Slope | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall]l ZR |[Type Ch

*********I*********|********I*********|*********I*******I*******|*********I*******'********l********'*******'*******I***** l*******

| | ] | ] | | | i |
6773.180 1078.370 4.666 1083.036 31.00 3.22 .16 1083.20 .00 1.72 .00 3.500 .000 .00 1 .0

358.825I_ .0042—l- " o - o .OOO;I_ .34-|_ 4.6;l- .OO_I- 1.70 -|-.013 o .06 ) .00 ;IPE
7132.002l 1079.877I 3.500I 1083.377I 31.00I 3.22 .16I 1083.54 ' .00 I 1.72 ' .00 ! 3.500 l .000I .00 ! 1 .0
92.81;I— .0042—|- B - - - .OOO;I_ .08_|_ 3.55 ) .OO_I- 1.70 -I-.013 o .Oal- .00 |;IPE
7224.818l 1080.266 3.175I 1083.442l 31.00I 3.38 .18I 1083.62 ! .00 ! 1.72 l 2.03 ! 3.500 ! .000| .00 ! 1 .0
15.11;I_ .0042-|- - - o1 - .000;|- .Ol—l- 3.1;I— .28_|- 1.70 —l-.013 o .Oal- .00 ;IPE
7239.930I 1080.330 3.120| 1083.450I 31.00I 3.42 .18I 1083.63 ! .00 ! 1.72 ! 2.18 ! 3.500 ! .OOOl .00 ! 1 .0
38.4721_ .0050—I- o - o o .000; ) .03-|— 3.1£|- .30_|— 1.61 _I-.013 B .Oal_ .00 |;IPE
7278.404I 1080.523| 2.942 1083.465I 31.00I 3.59 .20I 1083.67 I .00 ! 1.72 l 2.56 ' 3.500 ! .000‘ .00 ! 1 .0
31.72g|— .0050-|_ o B - - .0016|_ .03—|- 2.92 ) .34_|- 1.61 -I-.Ol3 o .051_ .00 |;IPE
7310.132I 1080.682| 2.‘793I 1083.475I 31.00I 3.77 .22I 1083.70 I .00 ! 1.72 l 2.81 l 3.500 ! .000I .00 ! 1 .0
27.72;I- .0050-|- o o B o .OOIEI- .03—|_ 2.7;I_ .39_|- 1.61 -I-.013 o .06|_ .00 I;IPE
7337.858 1080.822 2.661I 1083.483I 31.00I 3.95 .24| 1083.72 ! .00 ! 1.72 l 2.99 ! 3.500 ' .000| .00 I 1 .0
24.88;I_ .0050_|- o o B - .001; ) .03_|- 2.6;|_ .43_|- 1.61 _|-.013 o .Oal_ .00 I;IPE
7362.741l 1080.946I 2.541| 1083.488I 31.00' 4.14 .27I 1083.75 l .00 ! 1.72 ! 3.12 ! 3.500 ! .000I .00 l 1 .0
10.68;|_ .OOSO—I- o - o - .001;I_ .01-|- 2.52I- .47—|~ 1.61 -l-.013 - .Oal- .00 |l;IPE
7373.430 1081.000 2.489 1083.489I 31.00| 4.24 .28I 1083.77 ! .00 ! 1.72 l 3.17 ! 3.500 ! .000I .00 ! 1 .0
14.5061_ .0048-l_ - o " o .OOlgl— .02‘|— 2.4; ) .49—1— 1.63 ‘|-.013 o .oBI- .00 I;IPE

() | () ()

/9/



FILE: SIERRAAVED.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 5
Program Package Serial Number: 1432
WATER SURFACE PROFILE LISTING Date: 1-16-2005 Time: 5:33:13
FONTANA / SIERRA AVE. LINE"D"
25 YEAR STORM

JN 04339
J T N L R R R R A R R R R R AR 2 22 X RS R T AR R R RS R X SR RS2SRSS SL LSRR8 X3 22 22222 st iis sttt sl Jede Kk kk ok ok Kk
| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|lor I.D.| 2L |Prs/Pip
-1- -1~ -1- -1- -1- -1- -1- -1- -1~ -1~ -1- -1- o
L/Elem |Ch Slope | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| 2ZR |Type Ch

*********I*********l********I*********I*********|*******l*******l*********|*******I********I********I*******l*******'***** |*******

| | | | | | | | | |
7387.930 1081.070 2.422 1083.492 31.00 4.36 .30 1083.79 .00 1.72 3.23 3.500 .000 .00 1 .0

() () ()
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DM TANA JoBNo. 04339

BY (TEeLMmA
DATE _//19/o

SHT. 99

OF

HYDRAULICS

FOR
INDIVIDUAL PIPES

—
N

Sowr



BaF Hall & Foreman, Inc

Subject ZHELK MHSTER PLird

)

()

Date 34/6 '/0 4

SToll Oy PI1PE S(ZES Project Name__ 20 N TH N
By flLEI?MA—f\I Project No. 04339
Dept.J RV INE— Page No. m
NooES| AH . | L S (R (6% | 7 [Peeie
¥ DZ-7A
55 -54| L7 340 | 0.0047| \25 63" v/
54 - 53| 4.3 8o | 0.004%| 112 to' s
5%-572 2.5 500 009049 g2 47" X 48"
52-16] 1.7 t%0 | 0.0108] 5| 39" v
S OZ-72
b3 =57 1.8 5o | 0.0079]| 404 871" v
51-56| 7.6 (4o |0.0079] 343 54! Y
596-55 3.7 l‘ooc 0. 00?9 759 78" v
55-5 1 8.9 Qoo |o0.9094 1o 47" Vi
51-50]| 8.2 1.370 |o0.00%6| 49 29" J
* 50-102| 9.8 460 | 90,0117 74" | B l¥
*50-l05 4.2 510 | 0,006 20" | Built
% D2-| -
U-T10 4.0 oo |p.004dh . 4£o8 (2" v/
1o - 69 4,2 880 |0.004%3 . 780 loZ" v
69-638 Z.0 deo |n.agohh 750 93" v
19-¢7] 3.9 1¢o 0.0049: o 94" | 4
G1-¢C | 3.8 160 | 0,004%| 131 15" J
L6651 3.2 Lto |, 0a4? ; A 51 | v
(5-3%07 %.% Lbo |o.nodh | 49 3¢ X 47"
To -331| 4.0 800 |0.0049 : 11 472° v
(g-319] 1%. 0 Qoo | 0.0176 15 43" v
* DZ-4
90-45 | 7.0 1% |0.0138 (04 42° v
45601 6.0 tbo |o0.008] To 1A X 472%




)

()

()

HREF

aEr  Hall & Foreman, Inc.

Subject Date
Project Name

By Project No.

Dept. Page No@ of
% DZ-44

Ql- 46| (19 156 | 0.0125| 19 47" v

46628 1.3 660 | 0.0099| 57 3¢ Vv
X DZ-6 4

35-34| 6.2 Cbo | 90,0089 | |7 39° X 54"

%24-33| (42.8 940 | 0. 0111 122 329" X 43"

1%2-17| Ao 4940 | 0.0126 U 39° v
wpDZ2-7

38-37 9.9 4o 0.0075| 193 42¢ X L4

37-%3¢| (6.9 Q4o 0,0095| g 47 X 48

36-8303 19.6 490 | 0.0135] L8 47 v
¥DzZ-5

A4 - 409 1.% Qoo | 0,0072 - \0Z2" | Bullt

4o 39| 15,3 (17e | 0.0012] 707 g4 p 16"

29-38| 9.4 | 99 |o.no17| (80 | 44° % 90"

28-35| 8.0 | 13%0| 0.0054] 444 | g4 J

35-32| .o L3220 0,0075] 146 51" N

372-381| 46 bbo | p, 0063 119 39" X 438"

31-36| 3.8 440 | 0.0034| 37 39" X 43

30-744] lo.e 490 | 0. 0|01 56 3¢ /

*127 Indieafes @wo




 LINE DZ-24



— Circular Channel Analysis & Design
4 Solved with Manning's Equation
Open Channel - Uniform flow
Worksheet Name: FONTANA / JN 04339
Comment : DZ-2A / INDIVIDUAL PIPE 55-54
Solve For Actual Depth
Given Input Data:
Diameter.......... . 5.25 ft
SlOPE..cccvneennnn 0.0045 ft/ft
Manning's n....... 0.013
Discharge......... 123.00 cfs
Computed Results:
Depth............. 2.99 ft
Velocity.......... 9.67 fps
Flow Area......... 12.71 sf
Critical Depth.... 3.13 ft
Critical Slope.... 0.0039 ft/ft
Percent Full...... 56.88 %
Full Capacity..... 198.99 cfs
- OMAX @.94D........ 214.05 cfs
L Froude Number..... 1.09 (flow is Supercritical)

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708

-
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339

Comment : DZ-2A / INDIVIDUAL PIPE 54-53

Solve For Actual Depth

Given Input Data:

Computed

Open Channel Flow Modu

Diameter..........
Slope....cvveeeene
Manning's n.......
Discharge.........

Results:

Depth.............
Velocity..........
Flow Area.........
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
QMAX @.94D........
Froude Number.....

5.00 ft
0.0045 ft/ft
0.013

109.00 cfs

2.86 ft

9.38 fps
11.61 sf

2.98 ft

0.0040 ft/ft
57.21 %
174.71 cfs
187.94 cfs

1.08 (flow is Supercritical)

le, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury,

Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339
Comment: DZ-2A / INDIVIDUAL PIPE 53-52
Solve For Actual Depth

Given Input Data:

Diameter.......... 4.00 ft
S1OPE.cceeereocenn 0.0045 ft/ft
Manning's n....... 0.013
Discharge........- 80.00 cfs
Computed Results:
Depth............. 2.78 ft
Velocity.........- 8.57 fps
Flow Area......... 9.33 st
Critical Depth.... 2.71 ft
Critical Slope.... 0.0048 ft/ft
Percent Full...... 69.55 %
Full Capacity..... 96.36 cfs
QOMAX @.94D........ 103.65 cfs
Froude Number..... 0.95 (flow is Subcritical)

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339

Comment: DZ-2A / INDIVIDUAL PIPE 52-116

Solve For Actual Depth

Given Input Data:

Computed

Open Channel Flow Modu

Diameter..........
Slope....cceceevnn
Manning's n.......
Discharge.........

Results:

Depth.............
Velocity.........-
Flow Area.........
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
QMAX @.94D........
Froude Number.....

3.75 ft
0.0108 ft/ft
0.013

49.00 cfs

2.14 ft

0.0042 ft/ft
43.36 %
125.68 cfs
135.19 cfs

1.69 (flow is Supercritical)

le, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

o4
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339
Comment: DZ-2 / INDIVIDUAL PIPE 63-57
Solve For Actual Depth

Given Input Data:

Diameter.......... 7.25 ft
SlOPE.cccvoeocncns 0.0029 ft/ft
Manning's n....... 0.013
Discharge......... 398.00 cfs
Computed Results:
Depth............. 6.37 ft
Velocity.........- 10.35 fps
Flow Area......... 38.44 sf
Critical Depth.... 5.21 ft
Critical Slope.... 0.0043 ft/ft
Percent Full...... 87.91 %
Full Capacity..... 377.77 cfs
QMAX @.94D........ 406.37 cfs
Froude Number..... 0.64 (flow is Subcritical)

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

2ol
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339

Comment: DZ-2 / INDIVIDUAL PIPE 57-56

Solve For Actual Depth

Given Input Data:
Diameter..........
Slope....cceecnnns
Manning's n.......
Discharge.........

Computed Results:
Depth.............
Velocity..........
Flow Area.........
Critical Depth....
Critical Slope....
Percent Full......
Full Capacity.....
QMAX @.94D........
Froude Number.....

7.00 ft
0.0029 ft/ft
0.013

339.00 cfs

5.65 ft
10.19 fps
33.27 sf
4.85 ft
0.0041 ft/ft
80.67 %
344 .02 cfs
370.07 cfs
0.73 (flow is Subcritical)

Open Channel Flow Module, Version 3.43 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: FONTANA / JN 04339
Comment: DZ-2 / INDIVIDUAL PIPE 56-55
Solve For Actual Depth

Given Input Data:

Diameter.......... 6.50 ft
Slope........ooen 0.0029 ft/ft
Manning's n....... 0.013
Discharge......... 256.00 cfs
Computed Results:
Depth............. 4.85 ft
Velocity.......... 9.64 fps
Flow Area......... 26.56 sf
Critical Depth.... 4.29 ft
Critical Slope.... 0.0040 ft/ft
Percent Full...... 74.64 %
Full Capacity..... 282.33 cfs
OMAX @.94D........ 303.71 cfs
Froude Number..... 0.78 (flow is Subcritical)

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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