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INTRODUCTION

Hall & Foreman, Inc. was retained by the City of Fontana, Community Development
Department, to conduct a hydrology and hydraulic study for the 1,700-acre Empire
Center in south Fontana. The purpose of this study is to evaluate the hydraulic capacity of
the existing Jurupa Avenue reinforced concrete box (RCB) storm drain, existing Declez
Channel, and the existing Sierra Avenue storm drain; based on an updated hydrology
study to reflect the currently adopted Land Use Plan for the City of Fontana. This purpose
of the study also includes evaluating the capacity of proposed Master Drainage Plan
(MDP) facilities. The results of this study may be used to update the MDP, including
Drainage Fees, adopted by the City in 1992.

Adopted Land use changes in this 1,700-acre watershed have greatly increased the runoff.
For example, agriculture is now industrial and school is now single family.
Consequently, several existing and proposed MDP storm drain facilities are no longer
adequate to provide the adopted level of flood protection during the 25-year and 100-year
flood events. Providing the required level of protection will also necessitate extending

MDP facilities further upstream in the watershed.
OVERVIEW AND DISCUSSION

The existing MDP is based on a Rational Method runoff model for the 25-year and 100-
year storm events. This study utilized Civildesign’s Rational Method and Unit
Hydrograph runoff computer software for those events. Unit hydrograph studies were
also conducted for the Jurupa Avenue RCB, which has a tributary drainage area of more
than one square mile. Unit hydrograph models are generally used for areas of one square
mile or more. However, since the original MDP used the Rational Method, that
methodology was retained for this study. Additionally, the unit hydrograph model
resulted in higher runoff values. Design of the recommended detention basin for relief of
the Jurupa RCB should be based on a unit hydrograph model that is calibrated to match
the peak 100-year rational model runoff determined in this study.



—
N

O

)

An independent hydrology study was prepared based on the City’s adopted Land Use
Plan. Subareas were defined on the basis of land use and logical development based on
the topography and street patterns. The level of protection criteria for establishing the
need for MDP facilities is to maintain Q-25 within top of curb, Q-100 within right-of-
way, and one 10-foot dry lane for the Q-10 on arterial highways. Facilities designed for
less than the 100-year event must still provide 100-year level of protection. In that case,
the street section must be able to carry the differential between the 100-year and the
design storm selected for the drain. Soil classifications were taken from the San
Bernardino County Hydrology Manual. The soil classification is primarily Type B, with
limited areas of Type A. Group B soils have a moderate rate of infiltration and runoff,
and group A has high infiltration rates and low runoff potential. Soil Groups C and D
produce the maximum runoff. Antecedent Moisture Condition (AMC) 2 and 3 were used

for the 100-year storm event. AMC 2 was used for the 25-year event.

Civildesign’s WSPGW computer software version of Los Angeles County’s WSPG
(Water Surface Pressure Gradient) program was used for the hydraulic analysis of Declez
Channel, Jurupa RCB, and the Sierra Avenue existing MDP facilities. A Manning’s “n”

value of 0.013 was used for the hydraulic analyses of these facilities.

FINDINGS

1. The existing RCB in Jurupa Avenue is deficient for the 100-year storm event.

2. The existing Sierra Avenue storm drain system is adequate, based on construction of
the Sierra Avenue Detention Basin recommended in this Report. The basin will lower
the hydraulic grade line in the Jurupa RCB to an elevation that will be compatible

with the existing Sierra system.

3. Declez Channel is adequate, based on construction of the Sierra Avenue Detention

Basin recommended in this Report. The resulting water surface elevation in the
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channel is slightly above the extended channel walls constructed with the Oleander
drain. However, this is not a significant issue when the available storage in the
extensive upstream drainage facilities, and the short duration of this event are taken

into consideration.

4. The adopted Master Drainage Plan requires upsizing, extensions upstream, and the

addition of a new facility in Cypress Avenue.

5. Current City Policy requires land developers to provide a storm drain system
designed to pickup and convey the 100-year storm event. This policy is in conflict
with the criteria established for the Master Drainage Plan. The MDP criteria are
essentially in conformance with FEMA regulations for providing 100-yea.r level of
protection. This level of protection criteria can be achieved with either a 100-year or
25-year storm drain design. The MDP systems include both 25-year and 100-year

systems to achieve these criteria.
RECOMMENDATIONS

1. Construct a Regional Detention Basin adjacent to Sierra Avenue to provide relief for

the Jurupa Avenue RCB.

2. The peak 100-year discharge from the Sierra Detention Basin shall be a maximum of
450 cubic feet per second. The hydraulic grade line control for the basin outlet pipe
shall be the soffit elevation at the connection to the Jurupa RCB.

3. Consideration should be given for multiple use of the recommended Sierra Regional
Detention Basin. Design options could include water quality, and recreational uses in

addition to detention.



—
N

O

)

4. Revise the existing MDP facilities listed below to incorporate the findings of this

study:

Line DZ - 2A
(1) Upsize 500 feet of 42-inch MDP to 48-inch.
(2) Upsize 650 feet of 39-inch MPD to42-inch upstream (U/S) of the 48-inch.

Line DZ -4
(1) Upsize 660 feet of 36-inch MPD to 42-inch in Juniper Avenue.

Line DZ - 4A (New Facility in Cypress Avenue)
(1) Add 750 feet of 42-inch MPD from the Jurupa Avenue RCB U/S.
(2) Add 660 feet of 36-inch MPD U/S from the 42-inch.

Line DZ -5
(1) Upsize 1,720 feet of MDP 84-inch to 96-inch from Jurupa Avenue U/S.
(2) Upsize 990 feet of MDP 84-inch to 90-inch U/S from 96-inch to Santa Ana
Avenue.
(3) Upsize 1,650 feet of MDP 39-inch to 48-inch U/S from Santa Ana Avenue.
(4) Extend 48-inch MDP 1,000 feet U/S to Slover Avenue.

Line DZ -6
(1) Upsize 660 feet of MDP from 39-inch to 54-inch U/S of Santa Ana Avenue.
(2) Upsize 990 feet of MPD from 39-inch to 48-inch U/S of 54-inch.
(3) Extend MDP 990 feet U/S with 42-inch to Slover Avenue.

Line DZ -7
(1) Upsize 660 feet of MDP from 42-inch to 54-inch U/S of Santa Ana Avenue.
(2) Extend 990 feet of MDP from 42-inch to 48-inch U/S of 54-inch.
(3) Extend MDP 990 feet U/S with 42-inch to Slover Avenue.
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. Revise the Master Drainage Plan Fees to reflect the changes recommended in this

Study.

. City Staff review Master Drainage Plan design criteria and develop a policy

consistent with City land development requirements for storm drains.

. Obtain City Council approval and adoption of Master Drainage Plan criteria as

recommended by City Staff.

. Update the entire Master Drainage Plan for South Fontana to reflect the currently

adopted City Land Use Plan and City Policy on design criteria.
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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: 01/05/05

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

ekokok ok ek ok Hydrology Study Control Information ****¥kx&dx

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

FEFIRTEEE SRR RS U AYRTRERIN BT EN TR RYESSIBYRREV AT ST EE SN SR SRR R S S A S A
Process from Point/Station 112.000 to Point/Station 113.000
*%%% TNITIAL AREA EVALUATION ***¥*

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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.6000 Max loss rate(Fm)= 0.264(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 = 2.931(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.819
Subarea runoff = 13.203(CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.600

Initial area Fm value = 0.264(In/Hr)

PR RN RS SRR AR L L LS R S S SRS RS A ARk
Process from Point/Station 113.000 to Point/Station 116.000
*%+%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%*

Top of street segment elevation = 1080.300 (Ft.)
End of street segment elevation 1076.600(Ft.)



O

O

O

[0Z

Length of street segment = 730.000(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 = 26.406 (CFS)
Depth of flow = 0.535(Ft.), Average velocity = 2.705(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 = 4,50 min. TC = 20.98 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.536(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.858

Subarea runoff = 22.717(CFS) for 11.000(Ac.)

Total runoff = 35.920(CFS)

Effective area this stream = 16.50(Ac.)

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

Area averaged Fm value = 0.117(In/Hr)

Street flow at end of street = 35.920 (CFS)

Half street flow at end of street = 17.960 (CFS)

Depth of flow = 0.585(Ft.), Average velocity = 3.057(Ft/s)

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

IR MRS I S S RS B S S S SR S S ARk S 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 1

Stream flow area = 16.500 (Ac.)

Runoff from this stream = 35.920(CFS)

Time of concentration = 20.98 min.

Rainfall intensity = 2.536(In/Hr)

Area averaged loss rate (Fm) = 0.1173(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2667

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 114.000 to Point/Station 115.000
*%%* TNITIAL AREA EVALUATION ****
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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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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 = 3.493(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.889
Subarea runoff = 17.071(CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

SRR TR ST RS R S S S S E S S S SRS A
Process from Point/Station 115.000 to Point/Station 116.000
*%%* 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

Fstimated mean flow rate at midpoint of street = 27.934 (CFS)
Depth of flow = 0.478(Ft.), Average velocity = 3.738(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 19.146(Ft.)

Flow velocity = 3.74(Ft/s)

Travel time = 2.68 min. TC = 14.98 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044(In/Hr)
Rainfall intensity = 3.104(In/Hr) for a 100.0 year storm
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Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 17.352(CFS) for 7.000 (Ac.)

Total runoff = 34.423 (CFS)

Effective area this stream = 12.50(Ac.)

Total Study Area (Main Stream No. 1) = 29.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 34.423(CFS)

Half street flow at end of street = 17.211(CFS)

Depth of flow = 0.507(Ft.), Average velocity = 3.992 (Ft/s)

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

TR AU RF R R RERNN R NIRRT SRS R AF B S S SEAE ST SO S S SN S A SR S T ST S e
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 = 34.423(CFS)

Time of concentration = 14.98 min.

Rainfall intensity = 3.104(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (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 35.920 20.98 2.536
2 34.423 14.98 3.104
Omax (1) =
1.000 * 1.000 * 35.920) +
0.814 * 1.000 * 34.423) + = 63.956
QOmax(2) =
1.235 * 0.714 * 35.920) +
1.000 * 1.000 * 34.423) + = 66.096
Total of 2 streams to confluence:
Flow rates before confluence point:
35.920 34.423
Maximum flow rates at confluence using above data:
63.956 66.096
Area of streams before confluence:
16.500 12.500
Effective area values after confluence:
29.000 24.284
Results of confluence:
Total flow rate = 66.096 (CFS)
Time of concentration = 14.982 min.
Effective stream area after confluence = 24.284 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.195
Stream Area average soil loss rate(Fm) = 0.086(In/Hr)
Study area (this main stream) = 29.00(Ac.)

TR B WS S SR R SRR RS RS EE SRR A AR AR
Process from Point/Station 116.000 to Point/Station 52.000
x%%% PIPEFLOW TRAVEL TIME (User specified size) ****
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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 = 66.096 (CFS)
Given pipe size = 39.00(In.)

Calculated individual pipe flow = 66.096 (CFS)
Normal flow depth in pipe = 24.87(In.)

Flow top width inside pipe = 37.49(In.)

Critical Depth = 31.05(In.)

Pipe flow velocity = 11.84(Ft/s)

Travel time through pipe = 0.91 min.

Time of concentration (TIC) = 15.90 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 52.000 to Point/Station 52.000
*x*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 24.284 (Ac.)

Runoff from this stream = 66.096 (CFS)

Time of concentration = 15.90 min.

Rainfall intensity = 2.995(In/Hr)

Area averaged loss rate (Fm) = 0.0857 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1948

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 117.000 to Point/Station 118.000
*+*%x%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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)170.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 118.000 to Point/Station 119.000
*%x%% GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1071.000(Ft.)
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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

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 = 28.820 (CFS)
Depth of flow = 0.550(Ft.), Average velocity = 2.789(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 = 2.79(Ft/s)

Travel time = 2.51 min. TC = 16.41 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.939(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 24.667(CFrs) for 10.000(Ac.)

Total runoff = 39.077(CFS)

Effective area this stream = 15.00(Ac.)

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

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 39.077 (CFS)

Half street flow at end of street = 19.538(CFS)

Depth of flow = 0.602(Ft.), Average velocity = 3.147(Ft/s)
Note: depth of flow exceeds top of street crown.

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 119.000 to Point/Station 119.000
**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 = 39,077 (CFS)

Time of concentration = 16.41 min.

Rainfall intensity = 2.939(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (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 66.096 15.90 2.995
2 39.077 16.41 2.939
Qmax(l) =
1.000 * 1.000 * 66.096) +
1.020 * 0.969 * 39.077) + = 104.688
Omax(2) =
0.980 * 1.000 * 66.096) +
1.000 * 1.000 * 39.077) + = 103.882
Total of 2 streams to confluence:
Flow rates before confluence point:
66.096 39.077
Maximum flow rates at confluence using above data:
104.688 103.882
Area of streams before confluence:
24.284 15.000
Effective area values after confluence:
38.813 39,284
Results of confluence:
Total flow rate = 104.688 (CF'S)
Time of concentration = 15.896 min.
Effective stream area after confluence = 38.813(Ac.)
Stream Area average Pervious fraction(Ap) = 0.159
Stream Area average soil loss rate(Fm) = 0.070(In/Hr)
Study area (this main stream) = 39.28 (Ac.)

FITNINRTIRIIEIIRUATRIRTIEISSTATRNRIUENASE SN SRR AR SR R R R S R S SR SR Rt
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 = 104.688 (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
5.669(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 5.412(Ft.)

Minor friction loss = 2.758(Ft.) K-factor = 1.50
Pipe flow velocity = 10.88 (Ft/s)
Travel time through pipe = 0.77 min.
Time of concentration (TC) = 16.66 min.

IR E R RN RS S S S S S S S S S S S A S e
Process from Point/Station 53.000 to Point/Station 53.000
***x+ CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 38.813(Ac.)

Runoff from this stream = 104.688 (CFS)

Time of concentration = 16.66 min.

Rainfall intensity = 2.912(In/Hr)

Area averaged loss rate (Fm) = 0.0698 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1586
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Process from Point/Station 120.000 to Point/Station 121.000
**%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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]1”0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area {(Q=KCIA) is C = (0.888
Subarea runoff = 15.851 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

O B R R o i o St o SR e LRI o o o o o o o o ot
Process from Point/Station 121.000 to Point/Station 122.000
**k**x GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 28.820 (CFS)
Depth of flow = 0.548 (Ft.), Average velocity = 2.808(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 = 2.81(Ft/s)

Travel time = 2.67 min. TC = 16.57 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
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SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.921 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 21.698(CFS) for 9.000(Ac.)

Total runoff = 37.549(CFS)

Effective area this stream = 14.50(Ac.)

Total Study Area (Main Stream No. 1) = 58.50(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 37.549 (CFS)

Half street flow at end of street = 18.775(CFS)

Depth of flow = 0.592(Ft.), Average velocity = 3.119(Ft/s)

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

RN E RTINS EE S SRS RS NS S S S S A A
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 = 37.549(CFS)

Time of concentration = 16.57 min.

Rainfall intensity = 2.921 (In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)

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

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 104.688 16.66 2.912
2 37.549 16.57 2.921
Qmax(l) =
1.000 * 1.000 * 104.688) +
0.997 * 1.000 ~* 37.549) + = 142.115
QOmax(2) =
1.003 * 0.995 ~* 104.688) +
1.000 * 1.000 * 37.549) + = 142.021
Total of 2 streams to confluence:
Flow rates before confluence point:
104.688 37.549
Maximum flow rates at confluence using above data:
142.115 142.021
Area of streams before confluence:
38.813 14.500
Effective area values after confluence:
53.313 53.105
Results of confluence:
Total flow rate = 142.115(CFS)
Time of concentration = 16.662 min.
Effective stream area after confluence = 53.313(Ac.)
Stream Area average Pervious fraction(Ap) = 0.143
Stream Area average soil loss rate(Fm) = 0.063(In/Hr)
Study area (this main stream) = 53.31(Ac.)
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Process from Point/Station 53.000 to Point/Station 54.000
**%x* PIPEFLOW 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 = 142.115(CFS)
Given pipe size = 60.00(In.)

Calculated individual pipe flow = 142.115(CFS)
Normal flow depth in pipe = 39.56(In.)

Flow top width inside pipe = 56.87(In.)

Critical Depth = 41.02(In.)

Pipe flow velocity = 10.35(Ft/s)

Travel time through pipe = 1.38 min.

Time of concentration (TC) = 18.05 min.

FRTIIFRTIIE R UTIN AR R IS OIAFRT RN TSR SRR R ST R R R S S S A At A s
Process from Point/Station 54.000 to Point/Station 54.000
*%x%x% CONFLUENCE OF MINOR STREBMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 53.313(Ac.)

Runoff from this stream = 142.115(CFS)

Time of concentration = 18.05 min.

Rainfall intensity = 2.776(In/Hr)

Area averaged loss rate (Fm) = 0.0628 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1427

PRSNGSR R RS RS S S S S S S S A
Process from Point/Station 123.000 to Point/Station 124.000
*%xx% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(BAp) = 0.1000 Max loss rate(Fm)= 0.044 (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)170.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.888
Subarea runoff = 20.174 (CFS)

Total initial stream area = 7.000 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

TR TR RS R SRS S S SRS A AR
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Process from Point/Station 124.000 to Point/Station 124.000
**%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.000(Ac.)

Runoff from this stream = 20.174 (CFS)

Time of concentration = 13.90 min.

Rainfall intensity = 3.246(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 142.115 18.05 2.776
2 20.174 13.90 3.246
Qmax (1) =
1.000 * 1.000 * 142.115) +
0.853 * 1.000 * 20.174) + = 159.325
Qmax (2) =
1.173 * 0.770 * 142.115) +
1.000 * 1.000 * 20.174) + = 148.633
Total of 2 streams to confluence:
Flow rates before confluence point:
142.115 20.174
Maximum flow rates at confluence using above data:
159.325 148.633
Area of streams before confluence:
53.313 7.000
Effective area values after confluence:
60.313 48.069
Results of confluence:
Total flow rate = 159.325(CFS)
Time of concentration = 18.047 min.
Effective stream area after confluence = 60.313(Ac.)
Stream Area average Pervious fraction(Ap) = 0.138
Stream Area average soil loss rate(Fm) = 0.061 (In/Hr)
Study area (this main stream) = 60.31(Ac.)

IRTI I AP ETUr TR S S UFEF RIS A SRR R SR S RS S R i ke i Rt
Process from Point/Station 54.000 to Point/Station 55.000
*x+* PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 159.325(CFS)
Given pipe size = 63.00(In.)

Calculated individual pipe flow = 159.325(CFS)
Normal flow depth in pipe = 41.06(In.)

Flow top width inside pipe = 60.03(In.)

Critical Depth = 42.87(In.)

Pipe flow velocity = 10.66(Ft/s)

Travel time through pipe = 0.53 min.

Time of concentration (TC) = 18.58 min.

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

The following figures may

it
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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: 01/05/05

FONTANA / LINE DZ-2 HYDROLOGY

100 YEAR STORM

JN 04339

Hall & Forman, Inc. - S/N 950

ke ek ek ok Hydrology Study Control Information ik

Rational hydrology study storm event year is 100.0
10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

PN RS S SRR R R S R S RS S S S S S A S R A
Process from Point/Station 100.000 to Point/Station 101.000
**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
Adjusted SCS curve number for AMC 3 =52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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) 170.2

Initial area time of concentration = 13.794 min.

Rainfall intensity = 3.261(In/Hr) for a 100.0 year storm
FEffective runoff coefficient used for area (0=KCIA) is C = 0.878
Subarea runoff = 14.323(CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 101.000 to Point/Station 102.000
*%x%%* QTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1098.400(Ft.)
1093.600(Ft.)

Top of street segment elevation
End of street segment elevation
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Length of street segment = 590.000(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 = 21.485(CFS)
Depth of flow = 0.474(Ft.), Average velocity = 2.936(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.940(Ft.)

Flow velocity = 2.94(Ft/s)

Travel time = 3.35 min. TC = 17.14 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.863(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.881

Subarea runoff = 10.890(CFS) for 5.000(Ac.)

Total runoff = 25.213(CFS)

Effective area this stream = 10.00 (Ac.)

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

Area averaged Fm value = 0.061 (In/Hr)

Street flow at end of street = 25.213(CFS)

Half street flow at end of street = 12.607 (CFS)

Depth of flow = 0.497(Ft.), Average velocity = 3.063(Ft/s)

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

INTUUUREETE RS EEEEEET RS SE R PR S LSS S S S SRR R A S e
Process from Point/Station 102.000 to Point/Station 50.000
x%%** 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 = 25.213 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 25.213(CFS)
Normal flow depth in pipe = 19.50(In.)

Flow top width inside pipe = 18.73(In.)

Critical Depth = 21.21(In.)

Pipe flow velocity = 9,22 (Ft/s)

Travel time through pipe = 0.83 min.

Time of concentration (TC) = 17.97 min.
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PR TR eSS SRS SR S S St S A S S S A
Process from Point/Station 50.000 to Point/Station 50.000
*%** CONFLUENCE OF MINOR STREAMS ****

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

Runoff from this stream = 25.213 (CFS)

Time of concentration = 17.97 min.

Rainfall intensity = 2.782(In/Hr)

Area averaged loss rate (Fm) = 0.0613 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

PSRN EE TR PR R R RS S S S S SRS S S SR SRS
Process from Point/Station 103.000 to Point/Station 104.000
**%% 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
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 14.136 min.

Rainfall intensity = 3.214(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.878
Subarea runoff = 15.520(CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.079(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 104.000 to Point/Station 105.000
**** 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 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 = 28.924 (CFS)
Depth of flow = 0.509(Ft.), Average velocity = 3.319(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 = 3.32(Ft/s)

Travel time = 3.52 min. TC = 17.65 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.813(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.875

Subarea runoff = 21.395(CFS) for 9.500(Ac.)

Total runoff = 36.915(CFS)

Effective area this stream = 15.00(Ac.)

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

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 36.915(CFS)

Half street flow at end of street = 18.457 (CFS)

Depth of flow = 0.544 (Ft.), Average velocity = 3.656(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
*++* 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 = 36.915(CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 36.915 (CFS)
Normal flow depth in pipe = 25.69(In.)

Flow top width inside pipe = 21.05(In.)

Critical Depth = 24.68(In.)

Pipe flow velocity = 8.25(Ft/s)

Travel time through pipe = 1.15 min.

Time of concentration (TC) = 18.80 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 = 36.915 (CFS)

Time of concentration = 18.80 min.

Rainfall intensity = 2.708 (In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000



()

O

705

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 25.213 17.97 2.782
2 36.915 18.80 2.708
Qmax (1) =
1.000 * 1.000 * 25.213) +
1.028 * 0.956 * 36.915) + = 61.497
Qmax(2) =
0.973 * 1.000 ~* 25.213) +
1.000 * 1.000 * 36.915) + = 61.440
Total of 2 streams to confluence:
Flow rates before confluence point:
25.213 36.915
Maximum flow rates at confluence using above data:
61.497 61.440
Area of streams before confluence:
10.000 15.000
Effective area values after confluence:
24.339 25.000
Results of confluence:
Total flow rate = 61.497 (CFS)
Time of concentration = 17.974 min.
Effective stream area after confluence = 24.339(Ac.)
Stream Area average Pervious fraction{(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.072(In/Hr)
Study area (this main stream) = 25.00(Ac.)

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

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 = 61.497 (CFS)
Given pipe size = 39.00(In.)

Calculated individual pipe flow = 61.497 (CFS)
Normal flow depth in pipe = 30.19(In.)

Flow top width inside pipe = 32.62(In.)

Critical Depth = 30.01(In.)

Pipe flow velocity = 8.92(Ft/s)

Travel time through pipe = 2.47 min.

Time of concentration (TC) = 20.44 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 51.000 to Point/Station 51.000
* %%+ CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 24.339(Ac.)

Runoff from this stream = 61.497 (CFS)
Time of concentration = 20.44 min.
Rainfall intensity = 2.576(In/Hr)

Area averaged loss rate (Fm) = 0.0716 (In/Hr)
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Area averaged Pervious ratio (Ap) = 0.1000

FRTRFRTTIUFAERIA AVRI AURTRERE RURTA I GEIN S RTRRTISRE SR SR AR AU I AR S EE R S S S B AU Ak
Process from Point/Station 106.000 to Point/Station 107.000
*%%% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]”0.2

Initial area time of concentration = 12.592 min.

Rainfall intensity = 3.445(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.889
Subarea runoff = 16.834 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

FYITITIFRrII TR R RTRI U GRTRURTRTRYSYRTRTURRIAE SYRVENEN SVEN 8 TS SE SRR O R RS S S S S S S S
Process from Point/Station 107.000 to Point/Station 108.000
*%** QTREET 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 = 26.016 (CFS)
Depth of flow = 0.486(Ft.), Average velocity = 3.345(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.539(Ft.)

Flow velocity = 3.34(Ft/s)

Travel time = 3.49 min. TC = 16.08 min.
Adding area flow to street

COMMERCIAL subarea type

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 1.000
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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) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.975(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 13.499(CFS) for 6.000(Ac.)

Total runoff = 30.333(CFs)

Effective area this stream = 11.50(Ac.)

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

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 30.333(CFS)

Half street flow at end of street = 15.167 (CFS)

Depth of flow = 0.507(Ft.), Average velocity = 3.523(Ft/s)
Note: depth of flow exceeds top of street crown.

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

B e i o o s e O O O B S B = S B L e e e S ST
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 = 30.333(CFS)

Time of concentration = 16.08 min.

Rainfall intensity = 2.975(In/Hr)

Area averaged loss rate (Fm) = 0.0440(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 61.497 20.44 2.576
2 30.333 16.08 2.975
QOmax(1l) =
1.000 * 1.000 * 61.497) +
0.864 * 1.000 * 30.333) + = 87.703
Qmax(2) =
1.159 * 0.787 * 61.497) +
1.000 * 1.000 * 30.333) + = 86.418
Total of 2 streams to confluence:
Flow rates before confluence point:
61.497 30.333
Maximum flow rates at confluence using above data:
87.703 86.418
Area of streams before confluence:
24.339 11.500
Effective area values after confluence:
35.839 30.648
Results of confluence:
Total flow rate = 87.703(CFS)
Time of concentration = 20.440 min.
Effective stream area after confluence = 35.839(Ac.)
Stream Area average Pervious fraction(Ap) = 0.100

Stream Area average soil loss rate(Fm) = 0.063(In/Hr)

201
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Study area (this main stream) = 35.84 (Ac.)

A e e it oot o o S I T O N A S R R S S S R R IAE U R AR I ST AR AR
Process from Point/Station 51.000 to Point/Station 55.000
**%%* PIPEFLOW TRAVEL TIME (User specified size) *x*x*

Upstream point/station elevation = 1071.300 (Ft.)

Downstream point/station elevation = 1062.400(Ft.)
Pipe length = 900.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 87.703(CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 87.703(CFS)
Normal flow depth in pipe = 30.47(In.)

Flow top width inside pipe = 37.49(In.)

Critical Depth = 34.95(In.)

Pipe flow velocity = 11.73(Ft/s)

Travel time through pipe = 1.28 min.

Time of concentration (TC) = 21.72 min.

R S ot o e I 2 o I o o B O S I o S S N U SV B B R A RS R I R TRV R R RU RO
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 = 35.839(Ac.)

Runoff from this stream = 87.703 (CFS)

Time of concentration = 21.72 min.

Rainfall intensity = 2.484(In/Hr)

Area averaged loss rate (Fm) = 0.0627 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

I R L o B o B o o D B o I th o o I S RU I I R R R R R TR R AR AR RS
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(BAMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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(%)= 0.63

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

Initial area time of concentration = 13.274 min.

Rainfall intensity = 3.337{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 13.339(CFS)

Total initial stream area = 4,500 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)
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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.)
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 = 19.267 (CFS)
Depth of flow = 0.431(Ft.), Average velocity = 3.338(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 16.777(Ft.)

Flow velocity = 3.34(Ft/s)

Travel time = 1.75 min. TC = 15.02 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 3.099(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 10.031(CFS) for 4.000(Ac.)

Total runoff = 23.369(CFS)

Effective area this stream = 8.50(Ac.)

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

Area averaged Fm value = 0.044 (In/Hx)

Street flow at end of street = 23.369 (CFS)

Half street flow at end of street = 11.685(CFS)

Depth of flow = 0.456(Ft.), Average velocity = 3.501(Ft/s)
Flow width (from curb towards crown)= 18.073(Ft.)

TR RTRET AT A STRVET G S DT BYSERURE ST BT RTSE I IR SUAN SR RV SR RS R S R RS EE RS SRS S Sk
Process from Point/Station 111.000 to Point/Station 111.000
*%%k* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.500(Ac.)

Runoff from this stream = 23.369(CFS)

Time of concentration = 15.02 min.

Rainfall intensity = 3.099(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 125.000 to Point/Station 126.000
*%%x%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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]”0.2

Initial area time of concentration = 12.687 min.

Rainfall intensity = 3.429(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 16.758 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

FTIRERAE WA S R R ST RS R S B S S S S S S SRS A s
Process from Point/Station 126.000 to Point/Station 127.000
*%x+%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION Kk ko

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 = 35.039 (CFS)
Depth of flow = 0.527(Ft.), Average velocity = 3.715(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 = 3.71(Ft/s)

Travel time = 4.04 min. TC = 16.72 min.
Adding area flow to street
COMMERCIAL subarea type
Decimal fraction soil group A
Decimal fraction soil group B

0.000
1.000
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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) = 56.00

Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.905(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 28.310(CFS) for 12.000(Ac.)

Total runoff = 45.068 (CFS)

Effective area this stream = 17.50 (Ac.)

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

Area averaged Fm value = 0.044(In/Hr)

Street flow at end of street = 45.068 (CFS)

Half street flow at end of street = 22.534 (CFS)

Depth of flow = 0.566(Ft.), Average velocity = 4.105(Ft/s)

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

L O S R e R R s
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 = 45.068 (CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 45.068 (CFS)
Normal flow depth in pipe = 18.98(In.)

Flow top width inside pipe = 28.92(In.)

Critical Depth = 26.72(In.)

Pipe flow velocity = 13.76(Ft/s)

Travel time through pipe = 1.21 min.

Time of concentration (TC) = 17.94 min.

B o o s T O S B B S S o O S s I 20 I s L SO S S S A AT S S B S B A A B S
Process from Point/Station 55.000 to Point/Station 55.000
**%% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 17.500(Ac.)

Runoff from this stream = 45.068 (CFS)

Time of concentration = 17.94 min.

Rainfall intensity = 2.786 (In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

O T S S N R R S R RO N U Y N Y U R S S e B A T B A A R B = B T RS
Process from Point/Station 128.000 to Point/Station 129.000
*%%% TNITIAL AREA EVALUATION **#*x*

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
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Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)*[ (length~3)/(elevation change)]”0.2

Initial area time of concentration = 12.388 min.

Rainfall intensity = 3.479(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.889
Subarea runoff = 27.822 (CFS)

Total initial stream area = 9.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

FRIETFIRFIEUIINRERTRr S UTUTATRTRVETRTSFRNSTRISE SYRURFANSISE ST MU A O T SRR R S S S S S S S S S S
Process from Point/Station 129.000 to Point/Station 129.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 9.000 (Ac.)

Runoff from this stream = 27.822 (CFS)

Time of concentration = 12.39 min.

Rainfall intensity = 3.479(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

FITEINRIT TR A RATRI AR S ST OYSTE A S R AR L B S S S S S S S S S S S S S S X S A
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) = 91.40

Adjusted SCS curve number for AMC 3 = 98.28

Pervious ratio{(Ap) = 0.1380 Max loss rate(Fm)= 0.005(In/Hr)
Rainfall intensity = 2.728 (In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 18.58 min. Rain intensity = 2.73(In/Hr)

Total area this stream = 60.31 (Ac.)

Total Study Area (Main Stream No. 1) = 131.81(Ac.)

Total runoff = 159.33 (CFS)

IRTEEETEETTTETTEER RS ER RS EEEEEEEEE R RS SRS LS RS AR S S SRR S
Process from Point/Station 55.000 to Point/Station 55.000
*+*% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 5

Stream flow area = 60.310(Ac.)

Runoff from this stream = 159.330(CFS)

Time of concentration = 18.58 min.

Rainfall intensity = 2.728 (In/Hr)

Area averaged loss rate (Fm) = 0.0047 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1380

Summary of stream data:
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Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 87.703 21.72 2.484
2 23.369 15.02 3.099
3 45.068 17.94 2.786
4 27.822 12.39 3.479
5 159.330 18.58 2.728
Qmax (1) =

1.000 * 1.000 * 87.703) +

0.799 * 1.000 * 23.369) +

0.890 * 1.000 * 45.068) +

0.710 * 1.000 * 27.822) +

0.910 * 1.000 * 159.330) + = 311.289
Qmax (2) =

1.254 * 0.692 * 87.703) +

1.000 ~* 1.000 * 23.369) +

1.114 * 0.838 * 45.068) +

0.889 * 1.000 ~* 27.822) +

1.136 * 0.808 * 159.330) + = 312.601
Qnax(3) =

1.125 * 0.826 * 87.703) +

0.898 * 1.000 * 23.369) +

1.000 * 1.000 ~* 45.068) +

0.798 * 1.000 * 27.822) +

1.021 ~* 0.965 * 159.330) + = 326.824
QOmax(4) =

1.411 * 0.570 * 87.703) +

1.124 ~* 0.825 * 23.369) +

1.253 * 0.691 * 45.068) +

1.000 * 1.000 * 27.822) +

1.276 * 0.667 * 159.330) + = 294.594
Qmax (5) =

1.101 ~* 0.855 * 87.703) +

0.879 * 1.000 * 23.369) +

0.979 * 1.000 * 45.068) +

0.781 ~* 1.000 * 27.822) +

1.000 * 1.000 * 159.330) + = 328.291

Total of 5 streams to confluence:
Flow rates before confluence point:

87.703 23.369 45.068 27.822 159.330
Maximum flow rates at confluence using above data:

311.289 312.601 326.824 294.594 328.291
Area of streams before confluence:

35.839 8.500 17.500 9.000 60.310
Effective area values after confluence:

131.149 105.703 122.813 88.749 125.969
Results of confluence:
Total flow rate = 328.291 (CFS)
Time of concentration = 18.580 min.
Effective stream area after confluence = 125.969 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.117
Stream Area average soil loss rate(Fm) = 0.031(In/Hr)
Study area (this main stream) = 131.15(Ac.)

UTTTTETTTTTETEEE RS RS EE S EERS R EEE RS SR S S S S S S S A AR
Process from Point/Station 55.000 to Point/Station 56.000
*%++ PIPEFLOW TRAVEL TIME (User specified size) ****
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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 = 328.291 (CFS)
Given pipe size = 81.00(In.)

Calculated individual pipe flow = 328.291(CFS)
Normal flow depth in pipe = 66.47(In.)

Flow top width inside pipe = 62.16(In.)

Critical Depth = 57.84(In.)

Pipe flow velocity = 10.45(Ft/s)

Travel time through pipe = 1.60 min.

Time of concentration (TC) = 20.18 min.

PR R SRR S S S S S S S A S S
Process from Point/Station 56.000 to Point/Station 56.000
***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 125.969(Ac.)

Runoff from this stream = 328.291 (CFS)

Time of concentration = 20.18 min.

Rainfall intensity = 2.596 (In/Hr)

Area averaged loss rate (Fm) = 0.0311(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1175

PR SR St SR SR RS SRS S S SRS SRS S S
Process from Point/Station 130.000 to Point/Station 131.000
**%% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]170.2

Initial area time of concentration = 12.623 min.

Rainfall intensity = 3.440(In/Hr) for a 100.0 year storm
FEffective runoff coefficient used for area (0=KCIA) is C = 0.888
Subarea runoff = 16.809 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 131.000 to Point/Station 132.000
*%x%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1084.100(Ft.)



O)

O

)

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 = 35.145(CFS)
Depth of flow = 0.527(Ft.), Average velocity = 3.732(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 = 3.73(Ft/s)

Travel time = 4.02 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 (BMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.914(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 28.394 (CFS) for 12.000(Ac.)

Total runoff = 45.202 (CF8)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 149.31(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 45.202 (CFS)

Half street flow at end of street = 22.601(CFS)

Depth of flow = 0.565(Ft.), Average velocity = 4.124 (Ft/s)
Note: depth of flow exceeds top of street crown.

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

B I o o o L O Ot B e B e s ot A S O o O o B o
Process from Point/Station 132.000 to Point/Station 56.000
**+* PTPEFLOW TRAVEL TIME (User specified size) ***x*

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 = 45.202 (CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 45,202 (CFS)
Normal flow depth in pipe = 19.13(In.)

Flow top width inside pipe = 28.84 (In.)

Critical Depth = 26.74 (In.)

Pipe flow velocity = 13.69(Ft/s)

Travel time through pipe = 1.34 min.

215



O

)

O

216

Time of concentration (TC) = 17.98 min.

B I b ok o o O o B S B T B s 1 i . o 20 10 o b O S S U ST S R R A R
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 = 45.202 (CFS)

Time of concentration = 17.98 min.

Rainfall intensity = 2.782{In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B b S 2 o I B B = S R R A S A
Process from Point/Station 133.000 to Point/Station 134.000
*¥*kx+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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
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 = 3.276(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 16.000 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

IR ITRN B BYRTATRERTSTRUIE R RIS YR TSNS S S A R R A A A e s 2 2 o o8 B o B o o o
Process from Point/Station 134.000 to Point/Station 135.000
**+x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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.)
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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 = 48.000 (CFS)
Depth of flow = 0.591(Ft.), Average velocity = 4.008(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 = 4.01(Ft/s)

Travel time = 3.33 min. TC = 17.02 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.875(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 54.078 (CFS) for 22.000(Ac.)

Total runoff = 70.078 (CFS)

Effective area this stream = 27.50(Ac.)

Total Study Area {(Main Stream No. 1) = 176.81(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 70.078 (CFS)

Half street flow at end of street = 35.039(CFS)

Depth of flow = 0.668(Ft.), Average velocity = 4.649 (Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 0.08(Ft.)
Flow width (from curb towards crown)= 20.000(Ft.)

FRTRTREITITIN I RU Y BYRURNRE AN RN B SURYRYEE STSY EE S VAR BT RN R A S B A BB e
Process from Point/Station 135.000 to Point/Station 135.000
*%x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 27.500 (Ac.)

Runoff from this stream = 70.078 (CFS)

Time of concentration = 17.02 min.

Rainfall intensity = 2.875(In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 328.291 20.18 2.596
2 45.202 17.98 2.782
3 70.078 17.02 2.875
Qmax(1l) =
1.000 * 1.000 * 328.291) +
0.932 * 1.000 * 45,202) +
0.901 * 1.000 * 70.078) + = 433.596
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1.072 * 0.891 * 328.291) +
1.000 * 1.000 * 45.202) +
0.967 * 1.000 * 70.078) + = 426.738
QOmax(3) =
1.109 * 0.843 * 328.291) +
1.034 * 0.946 * 45.202) +
1.000 * 1.000 * 70.078) + = 421.353
Total of 3 streams to confluence:
Flow rates before confluence point:
328.291 45.202 70.078
Maximum flow rates at confluence using above data:
433.596 426.738 421.353
Area of streams before confluence:
125.969 17.500 27.500
Effective area values after confluence:
170.969 157.276 150.307
Results of confluence:
Total flow rate = 433.596 (CFS)
Time of concentration = 20.175 min.
Effective stream area after confluence = 170.969 (Ac.)
Stream Area average Pervious fraction{Ap) = 0.113
Stream Area average soil loss rate(Fm) = 0.034({In/Hr)
Study area (this main stream) = 170.97(Ac.)

B I I b B O e o 10 o 20 o o S SR B A AT S S S B St (R R o o
Process from Point/Station 56.000 to Point/Station 57.000
**** DPIPEFLOW 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 = 433.596 (CFS)

Given pipe size = 84.00(In.)

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

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

Pipe friction loss = 2.947 (Ft.)

Minor friction loss = 2.957(Ft.) K-factor = 1.50
Pipe flow velocity = 11.27(Ft/s)
Travel time through pipe = 0.95 min.
Time of concentration (TC) = 21.12 min.

B b b b o o I S S R R S A R S 0 o o i o o o o o o o i S ok
Process from Point/Station 57.000 to Point/Station 57.000
**xx CONFLUENCE OF MINOR STREAMS **** :

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 170.969(Ac.)

Runoff from this stream = 433.596(CFS)

Time of concentration = 21.12 min.

Rainfall intensity = 2.526 (In/Hr)

Area averaged loss rate (Fm) = 0.0345(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1129

TERTRP I I U NI A B S IV B F Y RV R A T A SR SR SO ET S A S AR A R R I ST S ST S R b 2 2
Process from Point/Station 136.000 to Point/Station 137.000
***x% TNITIAL AREA EVALUATION ***x*
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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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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 = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 15.851 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

PRI I RrRr T STE EEEREEE RS L SR S S S S AR S S S A
Process from Point/Station 137.000 to Point/Station 138.000
*%*%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * ok kK

1086.600(Ft.)
1074.600(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 = 31.702(CFS)
Depth of flow = 0.493(Ft.), Average velocity = 3.935(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.892(Ft.)

Flow velocity = 3.93(Ft/s)

Travel time = 3.71 min. TC = 17.61 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.817(In/Hr) for a 100.0 year storm
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Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 25.329(CFS) for 11.000(Ac.)

Total runoff = 41.180(CFS)

Effective area this stream = 16.50(Ac.)

Total Study Area (Main Stream No. 1) = 193.31(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 41.180(CFS)

Half street flow at end of street = 20.590(CFS)

Depth of flow = 0.528(Ft.), Average velocity = 4.357(Ft/s)

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

FITIETFIIRITIN I AT RIATTE RV RIRVRTRIAARRYRI RN BTN B RS R SRR PR SR L R S S R S S S S SRR
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 = 41.180(CFS)
Given pipe size = 30.00(In.)

Calculated individual pipe flow = 41.180(CFS)
Normal flow depth in pipe = 18.70(In.)

Flow top width inside pipe = 29.07(In.)

Critical Depth = 25.85(In.)

Pipe flow velocity = 12.81(Ft/s)

Travel time through pipe = 1.72 min.

Time of concentration (TC) = 19.33 min.

PRI T SRR R W S S TSR R S S SRS S S AR
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 = 41.180 (CFS)

Time of concentration = 19.33 min.

Rainfall intensity = 2.664 (In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

ITERTTTTRERTRTREe s eSS B LSS S S S S S S SR SR AR
Process from Point/Station 139.000 to Point/Station 140.000
*+%** TINITIAL 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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.)
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Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

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

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 15.851 (CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

R B o = o I U T SRS 2 8 o sl skl bl s e b bk b b ok b ot
Process from Point/Station 140.000 to Point/Station 141.000
*+++* SPREET 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
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 = 31.702 (CFS)
Depth of flow = 0.565(Ft.), Average velocity = 2.902 (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 = 2.90(Ft/s)

Travel time = 5.03 min. TC = 18.93 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.698(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.885

Subarea runoff = 23.554 (CFS) for 11.000(Ac.)

Total runoff = 39.405(CFS)

Effective area this stream = 16.50(Ac.)

Total Study Area (Main Stream No. 1) = 209.81 (Ac.)

Area averaged Fm value = 0.044 (In/Hrx)

Street flow at end of street = 39.405(CFS)

Half street flow at end of street = 19.703(CFS)

Depth of flow = 0.603(Ft.), Average velocity = 3.163(Ft/s)

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

b e g
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Process from Point/Station 141.000 to Point/Station 141.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 16.500(Ac.)

Runoff from this stream = 39.405(CFS)

Time of concentration = 18.93 min.

Rainfall intensity = 2.698 (In/Hr)

Area averaged loss rate (Fm) = 0.0440 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 433.596 21.12 2.526
2 41.180 19.33 2.664
3 39.405 18.93 2.698
Omax(l) =

1.000 * 1.000 * 433.596) +

0.947 * 1.000 * 41.180) +

0.935 * 1.000 * 39.405) + = 509.456
Omax (2) =

1.056 * 0.915 * 433.596) +

1.000 * 1.000 * 41.180) +

0.987 * 1.000 * 39.405) + = 498.843
Omax(3) =

1.069 * 0.896 * 433.596) +

1.013 * 0.979 * 41.180) +

1.000 * 1.000 * 39.405) + = 495.599
Total of 3 streams to confluence:
Flow rates before confluence point:

433.596 41.180 39.405
Maximum flow rates at confluence using above data:
509.456 498.843 495.599
Area of streams before confluence:
170.969 16.500 16.500
Effective area values after confluence:
203.969 189.433 185.865

Results of confluence:
Total flow rate = 509.456 (CFS)
Time of concentration = 21.122 min.
Effective stream area after confluence = 203.969 (Ac.)
Stream Area average Pervious fraction(BAp) = 0.111
Stream Area average soil loss rate(Fm) = 0.036(In/Hr)
Study area (this main stream) = 203.97 (Ac.)

FUFRTITIUTN STRVATEE USRI UT RTRTREIN SR STEESRYRUSE UY S AR SR R A R S S R UL i
Process from Point/Station 57.000 to Point/Station 63.000
*%*%x%x PIPEFLOW 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 = 509.456 (CFS)
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Given pipe size = 92.00(In.)

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

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

Pipe friction loss = 2,192 (Ft.)

Minor friction loss = 2.837(Ft.) K-factor = 1.50
Pipe flow velocity = 11.04 (Ft/s)
Travel time through pipe = 0.85 min.

Time of concentration (TC) = 21.97 min.

End of computations, Total Study Area = 209.81 (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 = 63.9
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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: 01/05/05

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

ek ek ok ek ok ok Hydrology Study Control Information **k*¥*kkk*

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

+++++++++HHr bR AR
Process from Point/Station 300.000 to Point/Station 301.000
****% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)*[(length”3)/(elevation change)}70.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

T o L O S o B B B 0 a0 2 o o o B L e o e i i o T o O S o o
Process from Point/Station 301.000 to Point/Station 302.000
***k*x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **Xx*

1063.100(Ft.)
1060.000(Ft.)

Top of street segment elevation
End of street segment elevation
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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 [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 = 35.304 (CFS)
Depth of flow = 0.761(Ft.), Average velocity = 3.099(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 4.73(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 33.314(Ft.)

Flow velocity = 3.10(Ft/s)

Travel time = 3.33 min. TC = 17.24 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.853(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 34.894 (CFS) for 14.500(Ac.)

Total runoff = 49.304 (CFS)

Effective area this stream = 19.50(Ac.)

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

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 49,304 (CFS)

Half street flow at end of street = 49.304 (CFS)

Depth of flow = 0.849(Ft.), Average velocity = 3.265(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 9.10(Ft.)
Flow width (from curb towards crown)= 37.686(Ft.)

B o I R O s T 0 o L O S T N S S B S S S S R Y RV L R U IOF I Y S RS B B BRI
Process from Point/Station 302.000 to Point/Station 65.000
**%% PTPEFLOW 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 = 49.304 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 49,304 (CFS)
Normal flow depth in pipe = 31.22(In.)

Flow top width inside pipe = 24.43(In.)

Critical Depth = 27.42(In.)

Pipe flow velocity = 7.57(Ft/s)

3072
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Travel time through pipe = 1.45 min.
Time of concentration (TC) = 18.69 min.

R R i b L o e o o o o S SRR R N R RE R RE RN AF 1 R F S B RS A O ST RPN AEY
Process from Point/Station 65.000 to Point/Station 65.000
*%%% CONFLUENCE OF MINOR STREBMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 19.500 (Ac.)

Runoff from this stream = 49.304 (CFS)

Time of concentration = 18.69 min.

Rainfall intensity = 2.718(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B o B R o o O O O 0 10 o L I S ST B o S S N B R O S R R TR RS
Process from Point/Station 303.000 to Point/Station 304.000
**%* 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.765(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.828
Subarea runoff = 18.322 (CFS)

Total initial stream area = 8.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

o T I I T T T o B e T B s 5 T 25 o o SO I S SO B O A O S S O A S AT S X
Process from Point/Station 304.000 to Point/Station 304.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000(Ac.)

Runoff from this stream = 18.322 (CFS)

Time of concentration = 18.17 min.

Rainfall intensity = 2.765(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
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1 49.304 18.69 2.718
2 18.322 18.17 2.765
Omax(1l) =
1.000 * 1.000 * 49.304) +
0.982 * 1.000 * 18.322) + = 67.290
Omax(2) =
1.017 * 0.972 * 49.304) +
1.000 * 1.000 * 18.322) + = 67.083
Total of 2 streams to confluence:
Flow rates before confluence point:
49.304 18.322
Maximum flow rates at confluence using above data:
67.290 67.083
Area of streams before confluence:
19.500 8.000
Effective area values after confluence:
27.500 26.955
Results of confluence:
Total flow rate = 67.290(CFS)
Time of concentration = 18.690 min.
Effective stream area after confluence = 27.500(Ac.)
Stream Area average Pervious fraction(Ap) = 0.216
Stream Area average soil loss rate(Fm) = 0.095(In/Hr)
Study area (this main stream) = 27.50(Ac.)

B b b e I I e s e s s o s o o o N S R S S S B B A S S O
Process from Point/Station ‘ 65.000 to Point/Station 66.000
*%%% 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 = 67.290 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 67.290 (CFS)
Normal flow depth in pipe = 28.55(In.)

Flow top width inside pipe = 47.13(In.)

Critical Depth = 29.74 (In.)

Pipe flow velocity = 8.64 (Ft/s)

Travel time through pipe = 1.27 min.

Time of concentration (TC) = 19.96 min.

B o o o O B L B e I i i o L O O B B = T SaN S au 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 = 67.290(CFS)

Time of concentration = 19.96 min.

Rainfall intensity = 2.613(In/Hr)

Area averaged loss rate (Fm) = 0.0952 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2164

I o o o T s o R o B e e T S
Process from Point/Station 305.000 to Point/Station 306.000
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**%* INITIAL AREA EVALUATION ***%*

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

Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.264 (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)]~0.2

Initial area time of concentration = 17.823 min.

Rainfall intensity = 2.797(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.815
Subarea runoff = 18.235(CFS)

Total initial stream area = 8.000 (Ac.)
Pervious area fraction = 0.600
Initial area Fm value = 0.264 {In/Hr)

e I O R S 25 st o L 0 S TR AT ST A S AT A IO % Y RS S A W OF W R T RS R B RY R R RS
Process from Point/Station 306.000 to Point/Station 306.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000(Ac.)

Runoff from this stream = 18.235(CFS)

Time of concentration = 17.82 min.

Rainfall intensity = 2.797 (In/Hr)

Area averaged loss rate (Fm) = 0.2640 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.6000

B s o o S O T T o o o 20 e o o 20 2 e o 2 o O O B B B R S o =
Process from Point/Station 307.000 to Point/Station 308.000
**k%% 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

3CS curve number for soil (AMC 2) = 56.00
Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
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Subarea runoff = 11.609(CFs)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 308.000 to Point/Station 309.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

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 = 23.219(CFS)
Depth of flow = 0.540(Ft.), Average velocity = 2.336(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 =  2.34(Ft/s)

Travel time = 4.64 min. TC = 22.43 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 {BAMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.437(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.819

Subarea runoff = 18.315(CFS) for 10.000(Ac.)

Total runoff = 29.924 (CFS)

Effective area this stream = 15.00(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 29.924 (CFS)

Half street flow at end of street = 14.962 (CFES)

Depth of flow = 0.581(Ft.), Average velocity = 2.584 (Ft/s)

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

B R T D o o 10 2 I S B ok o [b o ok T S S SR RS
Process from Point/Station 309.000 to Point/Station 310.000
**k*x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
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Top of street segment elevation = 1062.700(Ft.)

End of street segment elevation = 1055.400(Ft.)
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.)
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 = 44.886 (CFS)
Depth of flow = 0.628(Ft.), Average velocity = 3.332(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 = 3.33(Ft/s)

Travel time = 7.25 min. TC = 29.68 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.059(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.804

Subarea runoff = 19.743(CFS) for 15.000(Ac.)

Total runoff = 49.667 (CFS)

Effective area this stream = 30.00(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 49.667 (CFS)

Half street flow at end of street = 24 .833(CFS)

Depth of flow = 0.649(Ft.), Average velocity =  3.468(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
*%*%x%x CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 30.000 (Ac.)

Runoff from this stream = 49.667 (CFS)

Time of concentration = 29.68 min.

Rainfall intensity = 2.059(In/Hr)

Area averaged loss rate (Fm) = 0.2200 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
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No. (CFS) (min) (In/Hr)
1 67.290 19.96 2.613
2 18.235 17.82 2.797
3 49.667 29.68 2.059
Qmax (1) =
1.000 * 1.000 * 67.290) +
0.927 * 1.000 * 18.235) +
1.301 * 0.673 * 49.667) + = 127.656
Omax(2) =
1.073 * 0.893 * 67.290) +
1.000 * 1.000 * 18.235) +
1.401 * 0.601 * 49.667) + = 124.481
Omax (3) =
0.780 * 1.000 * 67.290) +
0.709 * 1.000 * 18.235) +
1.000 * 1.000 * 49.667) + = 115.098
Total of 3 streams to confluence:
Flow rates before confluence point:
67.290 18.235 49.667
Maximum flow rates at confluence using above data:
127.656 124.481 115.098
Area of streams before confluence:
27.500 8.000 30.000
Effective area values after confluence:
55.679 50.569 65.500
Results of confluence:
Total flow rate = 127.656 (CFS)
Time of concentration = 19.963 min.
Effective stream area after confluence = 55.679(Ac.)
Stream Area average Pervious fraction(Ap) = 0.393
Stream Area average soil loss rate(Fm) = 0.173(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
*x%+% PIJPEFLOW 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 = 127.656 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 127.656 (CFS)
Normal flow depth in pipe = 40.73(In.)

Flow top width inside pipe = 46.49(In.)

Critical Depth = 39.91(In.)

Pipe flow velocity = 9.92(Ft/s)

Travel time through pipe = 1.28 min.

Time of concentration (TC) = 21.24 min.

PR SRS S S SRR ST R R S S S SR AU 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 = 55.679 (Ac.)
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Runoff from this stream = 127.656(CFS)

Time of concentration = 21.24 min.

Rainfall intensity = 2.517(In/Hr)

Area averaged loss rate (Fm) = 0.1729(In/Hr)

Area averaged Pervious ratio (Ap) = 0.3931
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Process from Point/Station 311.000 to Point/Station 312.000
*%%% 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 18.575 (CFS)

Total initial stream area = 8.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(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 = 27.863(CFS)
Depth of flow = 0.545(Ft.), Average velocity = 2.752(Ft/s)

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

Flow velocity = 2.75(Ft/s)
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Travel time = 5.81 min. TC = 23.60 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.6000 Max loss rate(Fm)= 0.264 (In/Hr)
Rainfall intensity = 2.363(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.808

Subarea runoff = 11.967 (CFS) for 8.000(Ac.)

Total runoff = 30.542 (CFS)

Effective area this stream = 16.00(Ac.)

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

Area averaged Fm value = 0.242(In/Hr)

Street flow at end of street = 30.542 (CFS)

Half street flow at end of street = 15.271(CFS)

Depth of flow = 0.559(Ft.), Average velocity = 2.854 (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 = 30.542 (CFS)

Time of concentration = 23.60 min.

Rainfall intensity = 2.363(In/Hr)

Area averaged loss rate (Fm) = 0.2420(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5500
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 127.656 21.24 2.517
2 30.542 23.60 2.363
Omax(1l) =
1.000 * 1.000 * 127.656) +
1.073 * 0.900 * 30.542) + = 157.141
Qmax (2) =
0.934 * 1.000 * 127.656) +
1.000 * 1.000 * 30.542) + = 149.793
Total of 2 streams to confluence:
Flow rates before confluence point:
127.656 30.542
Maximum flow rates at confluence using above data:
157.141 149.793
Area of streams before confluence:
55.679 16.000
Effective area values after confluence:
70.078 71.679

Results of confluence:
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Total flow rate = 157.141(CFS)

Time of concentration ="* 21.240 min.

Effective stream area after confluence = 70.078 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.428
Stream Area average soil loss rate(Fm) = 0.188(In/Hr)
Study area (this main stream) = 71.68 (Ac.)

++++++++++++++ R R
Process from Point/Station 67.000 to Point/Station 68.000
**%* PTPEFLOW 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 = 157.141 (CFS)
Given pipe size = 60.00(In.)

Calculated individual pipe flow = 157.141(CFS)
Normal flow depth in pipe = 42.61(In.)

Flow top width inside pipe = 54.44 (In.)

Critical Depth = 43.13(In.)

Pipe flow velocity = 10.53(Ft/s)

Travel time through pipe = 1.20 min.

Time of concentration (TC) = 22.44 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 = 70.078 (Ac.)

Total study area this main stream = 81.500(Ac.)
Runoff from this stream = 157.141 (CFS)

Time of concentration = 22.44 min.

Rainfall intensity = 2.435(In/Hr)

Area averaged loss rate (Fm) = 0.1884 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.4281

Program is now starting with Main Stream No. 2
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Process from Point/Station 314.000 to Point/Station 315.000
*%%%x 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]70.2
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Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 11.609(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 315.000 to Point/Station 318.000
**x* 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 = 21.477 (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 = 6.72 min. TC = 24.50 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.310(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.814

Subarea runoff = 13.789(CFS) for 8.500 (Ac.)

Total runoff = 25.398 (CFS)

Effective area this stream = 13.50(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 25.398 (CFS)

Half street flow at end of street = 12.699(CFS)

Depth of flow = 0.531(Ft.), Average velocity = 2.653(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 318.000 to Point/Station 318.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 13.500(Ac.)

Runoff from this stream = 25.398 (CFS)

Time of concentration = 24.50 min.

Rainfall intensity = 2.310(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000
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Process from Point/Station 316.000 to Point/Station 317.000
*%%% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 11.609(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 317.000 to Point/Station 318.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *kk ok

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 = 22.058 (CFS)
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Depth of flow = 0.511(Ft.), Average velocity = 2.508 (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 = 2.51(Ft/s)

Travel time = 6.64 min. TC = 24.43 nmin.

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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.314 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.814

Subarea runoff = 14.780(CFS) for 9.000(Ac.)

Total runoff = 26.389 (CFS)

Effective area this stream = 14.00(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 26.389(CFS)

Half street flow at end of street = 13.195(CFS)

Depth of flow = 0.536(Ft.), Average velocity = 2.694 (Ft/s)

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

+++++++++++ AR R
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 = 26.389(CFS)

Time of concentration = 24.43 min.

Rainfall intensity = 2.314 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 25.398 24.50 2.310
2 26.389 24.43 2.314
Omax(l) =

1.000 * 1.000 * 25.398) +

0.998 * 1.000 * 26.389) + = 51.737
Omax (2) =

1.002 * 0.997 * 25.398) +

1.000 * 1.000 * 26.389) + = 51.763

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

25.398 26.389
Maximum flow rates at confluence using above data:

51.737 51.763
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Area of streams before confluence:

13.500 14.000
Effective area values after confluence:

27.500 27.461
Results of confluence:
Total flow rate = 51.763(CFS)
Time of concentration = 24.434 min.
Effective stream area after confluence = 27.461 (Ac.)
Stream Area average Pervious fraction(Bp) = 0.500
Stream Area average soil loss rate(Fm) = 0.220(In/Hr)
Study area (this main stream) = 27.50(Ac.)

R O R s o B B B O B RS SRR ST

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

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 = 69.199(CFS)
Depth of flow = 0.755(Ft.), Average velocity = 3.657(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 4.41(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 20.000(Ft.)

Flow velocity = 3.66(Ft/s)

Travel time = 5.92 min. TC = 30.36 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.032(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.803

Subarea runoff = 23.179(CFS) for 18.500 (Ac.)
Total runoff = 74.942 (CFS)

Effective area this stream = 45.96 (Ac.)

Total Study Area (Main Stream No. 2) = 46.00(Ac.)
Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 74.942 (CFS)

Half street flow at end of street = 37.471(CFS)
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Depth of flow = 0.782(Ft.), Average velocity = 3.698(Ft/s)
Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 5.75(Ft.)
Flow width (from curb towards crown)= 20.000(Ft.)

+++++++++++H+H+ AR R
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 = 74.942 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 74.942 (CFS)
Normal flow depth in pipe = 22.13(In.)

Flow top width inside pipe = 47.85(In.)

Critical Depth = 31.46(In.)

Pipe flow velocity = 13.26(Ft/s)

Travel time through pipe = 1.13 min.

Time of concentration (TC) = 31.49 min.

B I o o S A B o o R e L O B R A e R E S R LR S
Process from Point/Station 68.000 to Point/Station 68.000
***% CONFLUENCE OF MAIN STREAMS ***x*

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

Effective stream flow area = 45,961 (Ac.)

Total study area this main stream = 46.000 (Ac.)
Runoff from this stream = 74.942 (CFS)

Time of concentration = 31.49 min.

Rainfall intensity = 1.988 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hx)
1 157.141 22.44 2.435
2 74.942 31.49 1.988
Omax(1l) =
1.000 * 1.000 * 157.141) +
1.253 * 0.713 * 74.942) + = 224.085
Qmax (2) =
0.801 * 1.000 * 157.141) +
1.000 * 1.000 * 74.942) + = 200.762
Total of 2 main streams to confluence:
Flow rates before confluence point:
158.141 75.942
Maximum flow rates at confluence using above data:
224.085 200.762
Effective Area of streams before confluence:
70.078 45.961

Effective area values after confluence:
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102.834 116.039

Results of confluence:

Total flow rate = 224.085(CFS)

Time of concentration = 22.443 min.

Effective stream area after confluence = 102.834 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.457
Stream Area average soil loss rate(Fm) = 0.201 (In/Hr)
Steam effective area = 116.04 (Ac.)

L s o R B L S S B O il s o o o I = SASR S  B U A A S A U RS U M MU SO S SR NS
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 = 102.834 (Ac.)

Runoff from this stream = 224.085(CFS8)

Time of concentration = 22.44 min.

Rainfall intensity = 2.435(In/Hr)

Area averaged loss rate (Fm) = 0.2009(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4566

s 1 o L o L S L S B O I 2 I o O I O B A B e B R i I 0 a0 o S A B S
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 (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]"0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 15.092 (CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

T I O S T A 8 B B N S A S B B R S B R D I 0 a2 o 0 20 o T O S R o
Process from Point/Station 321.000 to Point/Station 321.000
*%x** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.500 (Ac.)
Runoff from this stream = 15.092 (CFS)
Time of concentration = 17.79 min.
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Rainfall intensity = 2.800(In/Hr)
Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

B e ik i s I i s o A S N O S A A RIS A A M 0 M0 Y Y S B B S A S B R W R Y RO RS
Process from Point/Station 322.000 to Point/Station 323.000
*%+% 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area {(Q=KCIA) is C = 0.829
Subarea runoff = 11.609(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

++++++++++++H AR R b R
Process from Point/Station 323.000 to Point/Station 323.000
*% %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 5.000(Ac.)

Runoff from this stream = 11.609(CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.800(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data: .

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 224.085 22.44 2.435
2 15.092 17.79 2.800
3 11.609 17.79 2.800
Omax (1) =
1.000 * 1.000 * 224.085) +
0.859 * 1.000 * 15.092) +
0.859 * 1.000 * 11.609) + = 247.015
QOmax (2) =
1.163 * 0.793 * 224.085) +
1.000 * 1.000 * 15.092) +
1.000 * 1.000 * 11.609) + = 233.286
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Qmax (3) =
1.163 * 0.793 * 224.085) +
1.000 * 1.000 * 15.092) +
1.000 * 1.000 * 11.609) + = 233.286

Total of 3 streams to confluence:
Flow rates before confluence point:
224.085 15.092 11.609
Maximum flow rates at confluence using above data:
247.015 233.286 233.286
Area of streams before confluence:
102.834 6.500 5.000
Effective area values after confluence:
114.334 93.011 93.011
Results of confluence:
Total flow rate = 247.015(CFS)
Time of concentration = 22,443 min.
Effective stream area after confluence = 114.334 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.461
Stream Area average soil loss rate(Fm) = 0.203(In/Hr)
Study area (this main stream) = 114.33(Ac.)

B i e 2 s s o O o e B e B e A B A S X
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 = 247.015(CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 247.015(CFS)
Normal flow depth in pipe = 44.30(In.)

Flow top width inside pipe = 83.87(In.)

Critical Depth = 49.42(In.)

Pipe flow velocity = 12.00(Ft/s)

Travel time through pipe = 0.56 min.

Time of concentration (TC) = 23.00 min.

I o L o B O I o o L o o T Y B R R e R D)
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 = 114.334 (Ac.)

Runoff from this stream = 247.015 (CFS)

Time of concentration = 23.00 min.

Rainfall intensity = 2.400(In/Hr)

Area averaged loss rate (Fm) = 0.2028 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.4610

B o o s o s O O O O O B B B O O e I A 20 20 20 20 0 o o0 o8 S S S R o o o
Process from Point/Station 324.000 to Point/Station 325.000
**%% TNITIAL AREA EVALUATION ****

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

0.000
1.000
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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) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 18.575(CFS)

Total initial stream area = 8.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

PRV IR RERUREIUE RS S RURS RIUISE NN U S IUAE RTS8 S A B S A S A S R SR S AR ST A
Process from Point/Station 325.000 to Point/Station 325.000
*%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.000(Ac.)

Runoff from this stream = 18.575(CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.800(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

EFINRTRIRENRIAN SU AU SRR N RVREBYRYRE ST RURUAN S BTSN RSN BTSSRI AE SR S S S R A R
Process from Point/Station 326.000 to Point/Station 327.000
**%*x*x 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 16.253(CFS)

Total initial stream area = 7.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 327.000 to Point/Station 327.000
**%% CONFLUENCE OF MINOR STREBAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 7.000 (Ac.)

Runoff from this stream = 16.253 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.800(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 247.015 23.00 2.400
2 18.575 17.79 2.800
3 16.253 17.79 2.800
Qmax(l) =
1.000 * 1.000 * 247.015) +
0.845 * 1.000 * 18.575) +
0.845 * 1.000 * 16.253) + = 276.446
Qmax (2) =
1.182 * 0.774 * 247.015) +
1.000 * 1.000 * 18.575) +
1.000 * 1.000 * 16.253) + = 260.665
Qmax(3) =
1.182 * 0.774 * 247.015) +
1.000 * 1.000 * 18.575) +
1.000 * 1.000 * 16.253) + = 260.665
Total of 3 streams to confluence:
Flow rates before confluence point:
247.015 18.575 16.253
Maximum flow rates at confluence using above data:
276.446 260.665 260.665
Area of streams before confluence:
114.334 8.000 7.000
Effective area values after confluence:
129.334 103.437 103.437
Results of confluence:
Total flow rate = 276.446 (CFS)
Time of concentration = 22.998 min.
Effective stream area after confluence = 129.334 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.465
Stream Area average soil loss rate(Fm) = 0.205(In/Hr)
Study area (this main stream) = 129.33(Ac.)

B R b T I O O O o I o A = S RS A S S RS A 8 e
Process from Point/Station 69.000 to Point/Station 70.000
**%% PTPEFLOW TRAVEL TIME (User specified size) ****

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 = 276.446 (CFS)
Given pipe size = 96.00(In.)
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Calculated individual pipe flow = 276.446 (CFS)
Normal flow depth in pipe = 44.48 (In.)

Flow top width inside pipe = 95.74 (In.)
Critical Depth = 50.33(In.)

Pipe flow velocity = 12.12(Ft/s)

Travel time through pipe = 1.21 min.

Time of concentration (TC) = 24.21 min.

i b 1 e e B A A e I A B O S A e O S
Process from Point/Station 70.000 to Point/Station 70.000
**%** CONFLUENCE OF MINOR STREBAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 129.334 (Ac.)

Runoff from this stream = 276.446 (CFS)

Time of concentration = 24.21 min.

Rainfall intensity = 2.327(In/Hr)

Area averaged loss rate (Fm) = 0.2048 (In/Hr)
Area averaged Pervious ratio (BAp) = 0.4655

I o o S e T B B R O B B I i R o i S S SRS S R A o
Process from Point/Station 328.000 to Point/Station 329.000
**%% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 11.609(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

IR R AT AT IE RU AR RV AN WU BU SN ST RFR SRR R BRI B S U A A A A A m o S
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
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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 = 25.541 (CFS)
Depth of flow = 0.532(Ft.), Average velocity = 2.659(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 = 22.80 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.412(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.818

Subarea runoff = 21.932(CFS) for 12.000(Ac.)

Total runoff = 33.542 (CFS)

Effective area this stream = 17.00 (Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 33.542 (CFS)

Half street flow at end of street = 16.771 (CFS)

Depth of flow = 0.574 (Ft.), Average velocity = 2.963(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 330.000 to Point/Station 331.000
*%%%* SGTREET 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 = 50.312 (CFS)
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Depth of flow = 0.653(Ft.), Average velocity = 3.479(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 = 3.48({Ft/s)

Travel time = 3.16 min. TC = 25.97 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.231(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.811

Subarea runoff = 28.009(CFS) for 17.000 (Ac.)

Total runoff = 61.551 (CFS)

Effective area this stream = 34.00 (Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 61.551 (CFS)

Half street flow at end of street = 30.775(CFS)

Depth of flow = 0.715(Ft.), Average velocity = 3.606(Ft/s)
Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 2.42 (Ft.)
Flow width (from curb towards crown)= 20.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 331.000 to Point/Station 70.000
x+x*x* PTPEFLOW 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 = 61.551 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 61.551(CFS)
Normal flow depth in pipe = 30.14(In.)

Flow top width inside pipe = 37.81(In.)

Critical Depth = 29.50(In.)

Pipe flow velocity = 8.32(Ft/s)

Travel time through pipe = 1.60 min.

Time of concentration (TC) = 27.57 min.

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

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 34.000(Ac.)

Runoff from this stream = 61.551(CFS)

Time of concentration = 27.57 min.

Rainfall intensity = 2.153(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000
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Process from Point/Station 332.000 to Point/Station 333.000
**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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 11.609(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

FUTRPRTATRIIU I S AN VAPRSN BT ST RVRTRERN AN SN I BU RV AN AN STRURNSIIRUYST IR SIS St SR AR A R SRR R S S S S S S S S S
Process from Point/Station 333.000 to Point/Station 334.000
**x%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 20.897 (CFS)
Depth of flow = 0.504(Ft.), Average velocity = 2.455(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 = 2.46(Ft/s)

Travel time = 3.53 min. TC = 21.32 min.
Adding area flow to street
RESIDENTIAL(5 - 7 dwl/acre)
Decimal fraction soil group A
Decimal fraction soil group B

0.000
1.000
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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) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(fm)= 0.220(In/Hr)
Rainfall intensity = 2.512(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.821

Subarea runoff = 15.203(CFS) for 8.000(Ac.)

Total runoff = 26.813(CFS)

Effective area this stream = 13.00(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 26.813(CFS)

Half street flow at end of street = 13.406 (CFS)

Depth of flow = 0.539(Ft.), Average velocity = 2.711(Ft/s)

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

FRPERII OO R BURERE U I BT RN RS NIV RFUFAE R O S O RS AR R RSN A 3 R Rt o S
Process from Point/Station 334.000 to Point/Station 334.000
*%%% CONFLUENCE OF MINOR STREAMS ***¥*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 13.000(Ac.)

Runoff from this stream = 26.813(CFS)

Time of concentration = 21.32 min.

Rainfall intensity = 2.512 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

IR RU AN ITATEVRURIRURRVRN VAN RYRTSTRURT SRS OTRYAN BIAY BTSN SRS SRS SRR R AR A R S S S S
Process from Point/Station 335.000 to Point/Station 336.000
**x*x* 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]”0.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hx) for a 100.0 year storm
Effective runoff coefficient used for area {Q=KCIA) is C = 0.829
Subarea runoff = 13.931(CFS)

Total initial stream area = 6.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 336.000 to Point/Station 337.000
****x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 29.023(CFS)
Depth of flow = 0.551(Ft.), Average velocity = 2.797(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 = 2.80(Ft/s)

Travel time = 3.10 min. TC = 20.89 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.543(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.822

Subarea runoff = 25.787(CFS) for 13.000(Ac.)

Total runoff = 38.719(CFS)

Effective area this stream = 19.00(Ac.)

Total Study Area (Main Stream No. 1) = 138.50(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 39.719(CFS)

Half street flow at end of street = 19.859(CFS)

Depth of flow = 0.605(Ft.), Average velocity = 3.168(Ft/s)

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

B L O o L I 2 0 O U A B B S S B S S WA S RVA S R S U A RIS S R S B O B S A
Process from Point/Station 337.000 to Point/Station 337.000
*k**x CONFLUENCE OF MINQR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 19.000(Ac.)

Runoff from this stream = 39.719(CFS)

Time of concentration = 20.89 min.

Rainfall intensity = 2.543(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)

321
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Area averaged Pervious ratio (Ap) = 0.5000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 276.446 24,21 2.327
2 61.551 27.57 2.153
3 26.813 21.32 2.512
4 39.719 20.89 2.543
QOmax(l) =

1.000 * 1.000 * 276.446) +

1.090 * 0.878 * 61.551) +

0.920 * 1.000 * 26.813) +

0.907 * 1.000 * 39.719) + = 396.068
Omax(2) =

0.918 * 1.000 * 276.446) +

1.000 * 1.000 * 61.551) +

0.843 * 1.000 * 26.813) +

0.832 * 1.000 * 38.719) + = 370.916
Omax(3) =

1.087 * 0.881 * 276.446) +

1.186 * 0.773 * 61.551) +

1.000 * 1.000 * 26.813) +

0.987 * 1.000 * 39.719) + = 387.048
Omax (4) =

1.101 +* 0.863 * 276.446) +

1.202 * 0.758 * 61.551) +

1.014 * 0.980 * 26.813) +

1.000 * 1.000 * 39.719) + = 385.123

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

276.44¢6 61.551 26.813 39.719
Maximum flow rates at confluence using above data:
396.068 370.916 387.048 385.123
Area of streams before confluence:
129,334 34.000 13.000 19.000
Effective area values after confluence:
191.189 195.334 172.195 169.091
Results of confluence:
Total flow rate = 396.068 (CFS)
Time of concentration = 24.208 min.
Effective stream area after confluence = 191.189(Ac.)
Stream Area average Pervious fraction(Ap) = 0.477
Stream Area average soil loss rate(Fm) = 0.210{In/Hr)
Study area (this main stream) = 195.33(Ac.)

R s o b o o R O O T i O s i o 2 10 o s o 2 s o o o O S S SR B Y RO B RN
Process from Point/Station 70.000 to Point/Station 71.000
**%* PTIPEFLOW TRAVEL TIME (User specified size) ***x*

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 = 396.068 (CFS)
Given pipe size = 102.00(In.)

Calculated individual pipe flow = 396.068 (CFS)
Normal flow depth in pipe = 52.36(In.)
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Flow top width inside pipe = 101.96(In.)

Critical Depth = 59.61(In.)

Pipe flow velocity = 13.51(Ft/s)
Travel time through pipe = 0.99 min.
Time of concentration (TC) = 25.19 min.

B D D S s A 00 S O S SO O S A S B S W AV R NP R B R A F MU R R R S R R R RV
Process from Point/Station 71.000 to Point/Station 71.000
**x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 191.189(Ac.)

Runoff from this stream = 396.068 (CFS)

Time of concentration = 25.19 min.

Rainfall intensity = 2.272(In/Hr)

Area averaged loss rate (Fm) = 0.2099(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4772

s o e s 0 o 0 S S S A T B B O O RN U S S S S S AT N S E A R B Y RVERE RS SN R BB RS
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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]"0.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = (0.100

Initial area Fm value = 0.044 (In/Hr)

B I b o o0 o o T o e L e S D o b o
Process from Point/Station 339.000 to Point/Station 340.000
**x* 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

P
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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 = 27.379(CFS)
Depth of flow = 0.542(Ft.), Average velocity = 2.733(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 = 2.73(Ft/s)

Travel time = 2.93 min. TC = 16.83 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.895(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.886

Subarea runoff = 21.508(CFS) for 9.000(Ac.)

Total runoff = 35.918(CFS)

Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 1) = 152.50(Ac.)

Area averaged Fm value = 0.044(In/Hr)

Street flow at end of street = 35.918 (CFS)

Half street flow at end of street = 17.959(CFS)

Depth of flow = 0.586(Ft.), Average velocity = 3.044 (Ft/s)

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

R I 2 s o o S e I a0 o 5 = S NUAN A AR B A A S S S A A S R A W BV RS R SEA S
Process from Point/Station 340.000 to Point/Station 340.000
****x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 14.000(Ac.)

Runoff from this stream = 35.918(CFS)

Time of concentration = 16.83 min.

Rainfall intensity = 2.895(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 396.068 25.19 2.272
2 35.918 16.83 2,895
Omax (1) =
1.000 * 1.000 * 396.068) +
0.782 * 1.000 * 35.918) + = 424.142

QOmax(2) =

- s Ao
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1.302 * 0.668 * 396.068) +
1.000 * 1.000 =* 35.918) + = 380.324

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

396.068 35.918
Maximum flow rates at confluence using above data:
424.142 380.324
Area of streams before confluence:
191.189 14.000
Effective area values after confluence:
205.189 141.706
Results of confluence:
Total flow rate = 424.142 (CFS)
Time of concentration = 25.195 min.
Effective stream area after confluence = 205.189 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.451
Stream Area average soil loss rate(Fm) = 0.199(In/Hr)
Study area (this main stream) = 205.19(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: 01/05/05

FONTANA / LINE P3 HYDROLOGY
100 YEAR STORM
JN 04339

dedeodk ko ok ek ok Hydrology Study Control Information ******%%*%

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

I e a2 0 0 S T B T S W B RN S S S U B R RV S R AT B TR T O R RIS
Process from Point/Station 409.000 to Point/Statio 410.000
*%%% 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
Adjusted SCS curve number for AMC 3 = 92.80
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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)]~0.2

Initial area time of concentration = 9.994 min.

Rainfall intensity = 3.957(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 25.765 (CFS)

Total initial stream area = 7.500(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

R I o T B s o o o o B O T o I I 0 S W N W B R O SN I R B BV B O R R RE RS
Process from Point/Station 410.000 to Point/Station 411.000
**%%* TRREGULAR CHANNEL FLOW TRAVEL TIME **xx*

Estimated mean flow rate at midpoint of channel = 57.542 (CFS)
Depth of flow = 0.275(Ft.), Average velocity = 10.312(Ft/s)
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*kdkkxk Trregular Channel Data ***kkkkkkdk
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 = 57.543(CFS)

' ' flow top width = 20.550(Ft.)
! ' velocity=  10.312(Ft/s)

' ' area = 5.580(Sq.Ft)

! ' Froude number = 3.487

Upstream point elevation = 1460.000(Ft.)
Downstream point elevation = 1300.000(Ft.)

Flow length = 470.000(Ft.)

Travel time = 0.76 min.

Time of concentration = 10.75 min.

Depth of flow = 0.275(Ft.)

Average velocity = 10.312(Ft/s)

Total irreqular channel flow = 57.542 (CFS)
Irregular channel normal depth above invert elev.
Average velocity of channel(s) = 10.312(Ft/s)

0.275(Ft.)

Critical flow top width = 21.266(Ft.)
Critical flow velocity= 4.407 (Ft/s)
Critical flow area = 13.057(Sq.Ft)

Sub-Channel No. 1 Critical depth = 0.633(Ft.)
L} L L)
L}
L}

L Al

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
Adjusted SCS curve number for AMC 3 = 92.80
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.787(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

0.000
1.000

Subarea runoff = 59.572(CFS) for 18.500(Ac.)
Total runoff = 85.338(CFS)

Effective area this stream = 26.00(Ac.)

Total Study Area (Main Stream No. 1) = 26.00(Ac.)
Area averaged Fm value = 0.140(In/Hr)

I o I o o o S o o I I T B
Process from Point/Station 411.000 to Point/Station 412.000
***x%x TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 118.160 (CFS)

Depth of flow = 0.510(Ft.), Average velocity = 11.301(Ft/s)
*kkrkkk Trregular Channel Data *****kddkkix

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
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0.00 20.00
20.00 0.00
40.00 0.00
60.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 118.160(CFS)

' ! flow top width = 21.020(Ft.)
' ' velocity= 11.301(Ft/s)

' ' area = 10.455(Sq.Ft)

' ' Froude number = 2.824

> W N =

Upstream point elevation = 1300.000(Ft.)

Downstream point elevation = 1180.000 (Ft.)

Flow length = 650.000(Ft.)

Travel time = 0.96 min.

Time of concentration = 11.71 min.

Depth of flow = 0.510(Ft.)

Average velocity = 11.301(Ft/s)

Total irregqular channel flow = 118.160 (CFS)

Irregular channel normal depth above invert elev. = 0.510(Ft.)
Average velocity of channel(s) = 11.301(Ft/s)

Critical flow top width = 22.031(Ft.)
Critical flow velocity= 5.536(Ft/s)
Critical flow area = 21.344(Sqg.Ft)

Sub-Channel No. 1 Critical depth = 1.016(Ft.)
T 1] 1]
L]
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

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.598(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 57.814 (CFS) for 20.000(Ac.)
Total runoff = 143.152 (CFS)

Effective area this stream = 46.00(Ac.)

Total Study Area (Main Stream No. 1) = 46.00(Ac.)
Area averaged Fm value = 0.140 (In/Hr)

o o T O B e I o o O O O S O B B O b a2 o I S ST B O i
Process from Point/Station 412.000 to Point/Station 77.000
**%** 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 = 143.152 (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
45.103(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 54.794 (Ft.)
Minor friction loss = 19.809(Ft.) K~-factor = 1.50
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Critical depth could not be calculated.

Pipe flow velocity = 29.16(Ft/s)
Travel time through pipe = 0.26 min.
Time of concentration (TC) = 11.97 min.

R OGN R AT A ST RTEN U UIOr RE SRt RN B RTINS S BN S SN S S B S AR A AU A S e e 2 D
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 = 143.152(CFS)

Time of concentration = 11.97 min.

Rainfall intensity = 3.551(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 413,000 to Point/Station 414.000
*%%% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)
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 = 56.00

Adjusted SCS curve number for C 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 4.528(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.856
Subarea runoff = 17.446 (CFS)

Total initial stream area = 4.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

0.000
1.000
0.000
0.000

EBI! o
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Process from Point/Station 414.000 to Point/Station 414.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 4.500 (Ac.)

Runoff from this stream = 17.446(CFS)

Time of concentration = 7.98 min.

Rainfall intensity = 4.528 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
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No. (CFS) (min) (In/Hr)
1 143.152 11.97 3.551

2 17.446 7.98 4.528
Qmax (1) =

1.000 * 1.000 * 143.152)

0.773 * 1.000 * 17.446) +
Omax(2) =

1.286 * 0.667 * 143.152)

1.000 * 1.000 * 17.446)

+

156.643

+ +

140.275

Total of 2 streams to confluence:
Flow rates before confluence point:
143.152 17.446
Maximum flow rates at confluence using above data:
156.643 140.275
Area of streams before confluence:
46.000 4.500
Effective area values after confluence:
50.500 35.187
Results of confluence:
Total flow rate = 156.643(CFS)
Time of concentration = 11.970 min.
Effective stream area after confluence = 50.500 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.955
Stream Area average soil loss rate(Fm) = 0.147 (In/Hr)
Study area (this main stream) = 50.50(Ac.)

B o o I o . o L I O B e B s T o o SRS
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 = 156.643 (CFS)
Given pipe size = 39.00(In.)

Calculated individual pipe flow = 156.643(CFS)
Normal flow depth in pipe = 26.06(In.)

Flow top width inside pipe = 36.73(In.)

Critical depth could not be calculated.

Pipe flow velocity = 26.59(Ft/s)

Travel time through pipe = 0.34 min.

Time of concentration (TC) = 12.31 min.

B B B B o I L o B o 20 o O O O S e B B R R &
Process from Point/Station 78.000 to Point/Station 78.000
**x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 50.500 (Ac.)

Runoff from this stream = 156.643 (CFS)

Time of concentration = 12.31 min.

Rainfall intensity = 3.491 (In/Hr)

Area averaged loss rate (Fm) = 0.1471 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.9554
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Process from Point/Station 415.000 to Point/Station 416.000
*x*x% TNITIAL AREA EVALUATION ****

RESIDENTIAL(5 - 7 dwl/acre)
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 = 56.00

Adjusted SCS curve number for C 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 4.339(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.854
Subarea runoff = 25.947 (CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

0.000
1.000
0.000
0.000
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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 = 25.947 (CFS)

Time of concentration = 8.57 min.

Rainfall intensity = 4.339(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

T O T o T B O L 0 2 o 0 S S A SO A ST S S O R 0
Process from Point/Station 417.000 to Point/Station 418.000
**** 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

Adjusted SCS curve number for AMC 3 = 92.80
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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.
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Rainfall intensity = 4.464(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.872
Subarea runoff = 38.917 (CFS)

Total initial stream area = 10.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

B b T 1 2 1 e 10 s o e e 2 o S S o e B e e S e
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 = 38.917(CFS)

Time of concentration = 8.17 min.

Rainfall intensity = 4.464 (In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 156.643 12.31 3.491
2 25.947 8.57 4.339
3 38.917 8.17 4.464
Qmax (1) =
1.000 * 1.000 * 156.643) +
0.794 * 1.000 * 25.947) +
0.775 * 1.000 * 38.917) + = 207.413
Omax(2) =
1.253 * 0.696 * 156.643) +
1.000 * 1.000 * 25.947) +
0.971 * 1.000 * 38.917) + = 200.418
Qmax(3) =
1.291 * 0.664 * 156.643) +
1.030 * 0.954 * 25.947) +
1.000 * 1.000 * 38.917) + = 198.654

Total of 3 streams to confluence:
Flow rates before confluence point:
156.643 25.947 38.917
Maximum flow rates at confluence using above data:
207.413 200.418 198.654
Area of streams before confluence:
50.500 7.000 10.000
Effective area values after confluence:
67.500 52.157 50.199
Results of confluence:
Total flow rate = 207.413(CFS)
Time of concentration = 12.314 min.
Effective stream area after confluence = 67.500 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.915
Stream Area average soil loss rate(Fm) = 0.154 (In/Hr)
Study area (this main stream) = 67.50 (Ac.)

A SRR AU T AT A AP R G ST I ORISR SYAE N BN SO B SR SR SR RN S RO N S ST A A S E R
Process from Point/Station 78.000 to Point/Station 79.000
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*x%* 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 = 207.413(CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 207.413(CFS)
Normal flow depth in pipe = 32.11(In.)

Flow top width inside pipe = 45.18 (In.)

Critical depth could not be calculated.

Pipe flow velocity = 23.24 (Ft/s)

Travel time through pipe = 0.65 min.

Time of concentration (TC) = 12.96 min.

NSRRI AT RPITRT AT VRESIOE G SURT QI RFRURERISESR VRIS BTSSR RUAR S AR A R SRR SRS RS S E S S S S i
Process from Point/Station 79.000 to Point/Station 79.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 67.500(Ac.)

Runoff from this stream = 207.413 (CFS)

Time of concentration = 12.96 min.

Rainfall intensity = 3.386(In/Hr)

Area averaged loss rate (Fm) = 0.1536(In/Hr)

Area averaged Pervious ratio (Ap) = 0.9148

ERTAERATU R AT RTEI STRTRTRFRURUEFRYRUET BYRUI VAT RV BUSUSE I BT SRR AT A AT S S A A
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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio{Ap) = 1.0000 Max loss rate(Fm)= 0.140(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}]1"0.2

Initial area time of concentration = 9.447 min.

Rainfall intensity = 4.093(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 33.798(CFS)

Total initial stream area = 9.500(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)

PN AN WSS A S R R RS S SRS E S S SRR
Process from Point/Station 420.000 to Point/Station 421.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

4038
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Estimated mean flow rate at midpoint of channel = 50.697 (CFS)
Depth of flow = 0.989(Ft.), Average velocity = 13.832(Ft/s)
***xxx%% Trregular Channel Data ****x*kkxdkx

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
Manning's 'N' friction factor = 0.035

Sub-Channel flow = 50.697 (CFS)
' ' flow top width =

7.415(Ft.)

' ' velocity= 13.832(Ft/s)
' ' area = 3.665(Sq.Ft)
' ' Froude number = 3.467

Upstream point elevation = 1320.000(Ft.)

Downstream point

elevation = 1140.000(Ft.)

Flow length = 630.000(Ft.)
Travel time = 0.76 min.
Time of concentration = 10.21 min.
Depth of flow = 0.989(Ft.)

Average velocity

= 13.832(Ft/s)

Total irregular channel flow = 50.697 (CFS)

Irregular channe

1 normal depth above invert elev. = 0.989(Ft.)

Average velocity of channel(s) = 13.832(Ft/s)

Sub-Channel No. 1 Critical depth = 1.625(Ft.)
' ! ' Critical flow top width = 12.188(Ft.)
' ' ' Critical flow velocity= 5.120(Ft/s)
' ' ' Critical flow area = 9.902(8q.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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)

Rainfall intensity = 3.908(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.868

Subarea runoff = 30.626(CF3) for 9.500(Ac.)

Total runoff = 64.424 (CFS)

Effective area this stream = 19.00(Ac.)

Total Study Area (Main Stream No. 1) = 86.50 (Ac.)
Area averaged Fm value = 0.140(In/Hr)

FRTENUTRTRTRURNN RURETERURUIE NURF RN BN RURE BN S8 SO B S S AR AR SR S R QAR ST T B e s 2 i 2 ok s ot b o o
Process from Point/Station 421,000 to Point/Station 422.000
*%*%x* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 86.464 (CFS)
Depth of flow = 1.224 (Ft.), Average velocity = 9,235 (Ft/s)
*%%%x%x* Trreqular Channel Data *****kkkik

Information entered for subchannel number 1
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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 = 86.465 (CFS)
' ' flow top width = 15.299(Ft.)
' ' velocity= 9.235(Ft/s)
' ' area = 9.362(Sq.Ft)
' ' Froude number = 2.081

Upstream point elevation = 1140.000(Ft.)
Downstream point elevation = 1064.000(Ft.)

Flow length = 820.000(Ft.)
Travel time = 1.48 min.
Time of concentration = 11.69 min.
Depth of flow = 1.224(Ft.)
Average velocity = 9.235(Ft/s)
Total irregular channel flow = 86.464 (CFS)
Irregular channel normal depth above invert elev. = 1.224 (Ft.)
Average velocity of channel(s) = 9.235(Ft/s)
Sub-Channel No. 1 Critical depth = 1.641(Ft.)
' ' ' Critical flow top width = 20.508 (Ft.)
! ! ' Critical flow velocity= 5.140(Ft/s)
' ' ' Critical flow area = 16.823(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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.603(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 35.299(CFS) for 13.000(Ac.)
Total runoff = 99.724 (CFS)

Effective area this stream = 32.00(Ac.)

Total Study Area (Main Stream No. 1) = 99.50 (Ac.)
Area averaged Fm value = 0.140(In/Hr)

B B A s o N R O A i I o s o o S SR S B A A S S
Process from Point/Station 422.000 to Point/Station 422.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 32.000(Ac.)

Runoff from this stream = 99.724 (CFS)

Time of concentration = 11.69 min.

Rainfall intensity = 3.603{(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
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No. (CFS) (min) (In/Hr)
1 207.413 12.96 3.386
2 99.724 11.69 3.603
QOQmax (1) =
1.000 * 1.000 * 207.413) +
0.937 * 1.000 * 99.,724) + = 300.892
Qmax (2) =
1.067 * 0.902 * 207.413) +
1.000 * 1.000 * 99.724) + = 299.298
Total of 2 streams to confluence:
Flow rates before confluence point:
207.413 99.724
Maximum flow rates at confluence using above data:
300.892 299.298
Area of streams before confluence:
67.500 32.000
Effective area values after confluence:
99.500 92.866
Results of confluence:
Total flow rate = 300.892 (CFS)
Time of concentration = 12.960 min.
Effective stream area after confluence = 99.500 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.942
Stream Area average soil loss rate(Fm) = 0.149(In/Hr)
Study area (this main stream) = 99.50(Ac.)
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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 = 300.892 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 300.892(CFS)
Normal flow depth in pipe = 41.34(In.)

Flow top width inside pipe = 45.75(In.)

Critical depth could not be calculated.

Pipe flow velocity = 23.01(Ft/s)

Travel time through pipe = 0.32 min.

Time of concentration (TC) = 13.28 min.

R B B S I ok o 1 11 S S S L S B W0 B L R A E R VS N O S S R R AR S
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 = 99.500(Ac.)

Runoff from this stream = 300.892 (CFS)

Time of concentration = 13.28 min.

Rainfall intensity = 3.337(In/Hr)

Area averaged loss rate (Fm) = 0.1493(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9422

411
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Process from Point/Station 423.000 to Point/Station 424.000
**%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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
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)]”0.2

Initial area time of concentration = 11.623 min.

Rainfall intensity = 3.614(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.845
Subarea runoff = 27.496 (CFS)

Total initial stream area = 9.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)
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Process from Point/Station 424.000 to Point/Station 425.000
*%*%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 = 50.408 (CFS)
Depth of flow = 0.555(Ft.), Average velocity = 4.788 (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 = 4.79(Ft/s)

Travel time = 2.78 min. TC = 14.41 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
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SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 3.177(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.838

Subarea runoff = 36.386(CFS) for 15.000 (Ac.)

Total runoff = 63.882 (CFS)

Effective area this stream = 24.00(Ac.)

Total Study Area (Main Stream No. 1) = 123.50(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 63.882 (CFS)

Half street flow at end of street = 31.941(CFS)

Depth of flow = 0.595(Ft.), Average velocity = 5.260(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 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 = 63.882 (CFS)

Time of concentration = 14.41 min.

Rainfall intensity = 3.177(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CES) (min) (In/Hr)
1 300.892 13.28 3.337
2 63.882 14.41 3.177
Omax(1l) =
1.000 * 1.000 * 300.892) +
1.054 * 0.922 * 63.882) + = 362.943
Omax{(2) =
0.950 * 1.000 * 300.892) +
1.000 ~* 1.000 * 63.882) + = 349.731
Total of 2 streams to confluence:
Flow rates before confluence point:
300.892 63.882
Maximum flow rates at confluence using above data:
362.943 349.731
Area of streams before confluence:
99.500 24.000
Effective area values after confluence:
121.620 123.500
Results of confluence:
Total flow rate = 362.943(CFS)
Time of concentration = 13.279 min.
Effective stream area after confluence = 121.620(Ac.)
Stream Area average Pervious fraction(Ap) = 0.856
Stream Area average soil loss rate(Fm} = 0.163(In/Hr)
Study area (this main stream) = 123.50(Ac.)
End of computations, Total Study Area = 123.50 (Ac.)
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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 - August 1986)

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

FONTANA / LINE P2 HYDROLOGY
100 YEAR STORM
JN 04339

ek ok ke ok ke ok Hydrology Study Control Information ***xkkkk**

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

+++++++++++++++++++++ 4+ R
Process from Point/Station 500.000 to Point/Station 501.000
**%x* TNITIAL AREA EVALUATION ***x*

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
Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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 = 3.775(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 19.628 (CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 501.000 to Point/Station 502.000
*%%% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 34.349(CFS)
Depth of flow = 0.739(Ft.), Average velocity = 12.581(Ft/s)
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*hxxdxx Irregular Channel Data **xxskisxx+
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 = 34.349 (CFS)

' ' flow top width = 7.389(Ft.)
! ! velocity=  12.581(Ft/s)

' ' area = 2.730(Sq.Ft)

' ' Froude number = 3.648

Upstream point elevation = 1350.000(Ft.)

Downstream point elevation = 1180.000(Ft.)

Flow length = 500.000(Ft.)

Travel time = 0.66 min.

Time of concentration = 11.47 min.

Depth of flow = 0.739(Ft.)

Average velocity = 12.581(Ft/s)

Total irreqular channel flow = 34,349 (CFS)

Irregular channel normal depth above invert elev. = 0.739(Ft.)
Average velocity of channel(s) = 12.581(Ft/s)

Critical flow top width = 12.422(Ft.)
Critical flow velocity= 4.452(Ft/s)
Critical flow area = 7.715(Sq.Ft)

Sub~Channel No. 1 Critical depth = 1.242(Ft.)
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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.642(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 27.656(CFS) for 9.000(Ac.)
Total runoff = 47.283 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 15.00(Ac.)
Area averaged Fm value = 0.140(In/Hr)
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Process from Point/Station 502.000 to Point/Station 83.000
*¥**%* PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 47.283 (CFS)
Given pipe size = 24.00(In.)

Calculated individual pipe flow = 47.283 (CFS)
Normal flow depth in pipe = 16.73(In.)



O

()

()

Flow top width inside pipe = 22.05(In.)
Critical depth could not be calculated.
Pipe flow velocity = 20.23(Ft/s)
Travel time through pipe = 0.54 min.
Time of concentration (TC) = 12.02 min.
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Process from Point/Station 83.000 to Point/Station 83.000
***% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 15.000 (Ac.)

Runoff from this stream = 47.283(CFS)

Time of concentration = 12.02 min.

Rainfall intensity = 3.543(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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 = 3.881(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 33.666(CFS)

Total initial stream area = 10.000 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 504.000 to Point/Station 505.000
*x*x% STREET 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

50:
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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 = 37.032(CFS)
Depth of flow = 0.410(Ft.), Average velocity = 7.262(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 15.743(Ft.)
Flow velocity = 7.26(Ft/s)
Travel time = 1.51 min. TC = 11.84 nmin.

Adding area flow to street
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
Adjusted SCS curve number for AMC 3 = 75.80
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 3.575(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.861
Subarea runoff = 3.284 (CFS) for 2.000(Ac.)

Total runoff = 36.950(CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 27.00(Ac.)

Area averaged Fm value = 0.153(In/Hr)

Street flow at end of street = 36.950(CFS)

Half street flow at end of street = 18.475(CFS)

Depth of flow = 0.410(Ft.), Average velocity = 7.258 (Ft/s)

Flow width (from curb towards crown)= 15.730(Ft.)

O
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1.000
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Process from Point/Station 505.000 to Point/Station 505.000
**x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 12.000(Ac.)

Runoff from this stream = 36.950 (CFS)

Time of concentration = 11.84 min.

Rainfall intensity = 3.575(In/Hr)

Area averaged loss rate (Fm) = 0.1533(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 47.283 12.02 3.543
2 36.950 11.84 3.575
Omax (1) =
1.000 * 1.000 * 47.283) +
0.991 * 1.000 * 36.950) + = 83.888
Qmax(2) =
1.009 * 0.985 * 47.283) +
{:: 1.000 * 1.000 * 36.950) + = 83.968
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Total of 2 streams to confluence:
Flow rates before confluence point:

47.283 36.950
Maximum flow rates at confluence using above data:
83.888 83.968
Area of streams before confluence:
15.000 12.000
Effective area values after confluence:
27.000 26.7717
Results of confluence:
Total flow rate = 83.968 (CFS)
Time of concentration = 11.839 min.
Effective stream area after confluence = 26.777 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.963
Stream Area average soil loss rate(Fm) = 0.146(In/Hr)
Study area (this main stream) = 27.00(Ac.)
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Process from Point/Station 83.000 to Point/Station 85.000
**%x* 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 = 83.968 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 83.968 (CFS)
Normal flow depth in pipe = 17.16(In.)

Flow top width inside pipe = 35.96(In.)

Critical Depth = 33.65(In.)

Pipe flow velocity = 25.29(Ft/s)

Travel time through pipe = 0.30 min.

Time of concentration (TC) = 12.14 nin.
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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: . 1

Effective stream flow area = 26.777 (Ac.)

Total study area this main stream = 27.000(Ac.)
Runoff from this stream = 83.968 (CFS)

Time of concentration = 12.14 min.

Rainfall intensity = 3.522(In/Hr)

Area averaged loss rate (Fm) = 0.1459(In/Hr)

Brea averaged Pervious ratio (Rp) = 0.9630
Program is now starting with Main Stream No. 2
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Process from Point/Station 506.000 to Point/Station 507.000
*%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
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Decimal fraction soil group D = 0.000

SCS curve number for soil (RMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140 (In/Hr)
Initial subarea data:

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 = 3.907(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 27.125(CFS)

Total initial stream area = 8.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 507.000 to Point/Station 508.000
**%* JRREGULAR CHANNEL FLOW TRAVEL TIME **%%*

Estimated mean flow rate at midpoint of channel = 47.469 (CFS)
Depth of flow = 1.066(Ft.), Average velocity = 16.723(Ft/s)
**x %k k% Trreqular Channel Data ****¥kddkixk
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 = 47.469(CFS)
' ' flow top width = 5.328 (Ft.)
' ' velocity= 16.723(Ft/s)
' ! area = 2.839(8q.Ft)
' ' Froude number = 4.037

Upstream point elevation = 1680.000(Ft.)

Downstream point elevation 1450.000(Ft.)

Flow length = 580.000(Ft.)

Travel time = 0.58 min.

Time of concentration = 10.79 min.

Depth of flow = 1.066(Ft.)

Average velocity = 16.723(Ft/s)

Total irregular channel flow = 47.469 (CFS)

Irregular channel normal depth above invert elev. = 1.066(Ft.)
Average velocity of channel(s) = 16.723(Ft/s)

Critical flow top width = 9.297(Ft.)
Critical flow velocity= 5.492 (Ft/s)
Critical flow area = 8.643(Sq.Ft)

Sub-Channel No. 1 Critical depth = 1.859(Ft.)
] 1 L}
L}
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Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000
Decimal fraction soil group B 1.000

50¢
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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) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.780(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

Subarea runoff = 38.401(CFS) for 12.000(Ac.)
Total runoff = 65.526 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 2) = 20.00(Ac.)
Area averaged Fm value = 0.140(In/Hr)
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Process from Point/Station 508.000 to Point/Station 509.000
*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 110.575(CFS)
Depth of flow = 1.532(Ft.}), Average velocity = 18.838(Ft/s)
¥kkkkxk Jrregular Channel Data *¥***tsxkk*
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 = 110.575(CFS)
' ' flow top width = 7.662(Ft.)
' ' velocity= 18.837 (Ft/s)
' ' area = 5.870(8q.Ft)
' ' Froude number = 3.793

Upstream point elevation = 1450.000(Ft.)

Downstream point elevation = 1140.000(Ft.)

Flow length = 1000.000(Ft.)

Travel time = 0.88 min.

Time of concentration = 11.67 min.

Depth of flow = 1.532(Ft.)

Average velocity = 18.838(Ft/s)

Total irregular channel flow = 110.575(CFS)

Irregular channel normal depth above invert elev. = 1.532(Ft.)
Average velocity of channel(s) = 18.838(Ft/s)

Critical flow top width = 13.047 (Ft.)
Critical flow velocity= 6.496 (Ft/s)
Critical flow area = 17.022(Sq.Ft)

Sub-Channel No. 1 Critical depth = 2.609(Ft.)
\J 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

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
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Rainfall intensity = 3.606(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 82.631(CFS) for 27.500(Ac.)
Total runoff = 148.157 (CFS)

Effective area this stream = 47.50(Ac.)

Total Study Area (Main Stream No. 2) = 47.50 (Ac.)
Area averaged Fm value = 0.140(In/Hr)
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Process from Point/Station 509.000 to Point/Station 509.000
**%x% CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 47.500(Ac.)

Runoff from this stream = 148.157 (CFS)

Time of concentration = 11.67 min.

Rainfall intensity = 3.606(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 510.000 to Point/Station 511.000
*%%% 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
Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio{Ap) = 1.0000 Max loss rate(Fm)= 0.140(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)]"0.2

Initial area time of concentration = 10.097 min.

Rainfall intensity = 3.933(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 32.428 (CFS)

Total initial stream area = 9.500(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 511.000 to Point/Station 512.000
**%% IMPROVED 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

e e Do e e ¢
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Estimated mean flow rate at midpoint of channel = 74.244 (CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 74.244 (CFS)

Depth of flow = 1.558(Ft.), Average velocity = 20.385(Ft/s)
Channel flow top width = 4.675(Ft.)

Flow Velocity = 20.39(Ft/s)

Travel time = 0.43 min.

Time of concentration = 10.53 min.

Critical depth = 2.688(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

Adjusted SCS curve number for AMC 3 = 392.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.835(In/Hr) for a 100.0 year storm

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

Subarea runoff = 80.635(CFS) for 24.500(Ac.)
Total runoff = 113.063(CFS)

Effective area this stream = 34.00(Ac.)

Total Study Area (Main Stream No. 2) = 81.50(Ac.)
Area averaged Fm value = 0.140(In/Hr)
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Process from Point/Station 512.000 to Point/Station 512.000
*%%+ CONFLUENCE OF MINOR STREAMS ***x

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 34.000(Ac.)

Runoff from this stream = 113.063(CFS)

Time of concentration = 10.53 min.

Rainfall intensity = 3.835(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)

Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 148.157 11.67 3.606
2 113.063 10.53 3.835
Omax(l) =
1.000 * 1.000 * 148.157) +
0.938 * 1.000 * 113.063) + = 254.205
Qmax (2) =
1.066 * 0.902 * 148.157) +
1.000 * 1.000 * 113.063) + = 255.599
Total of 2 streams to confluence:
Flow rates before confluence point:
148.157 113.063
Maximum flow rates at confluence using above data:
254.205 255.599

Area of streams before confluence:
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47.500 34.000
Effective area values after confluence:

81.500 76.863
Results of confluence:
Total flow rate = 255.599 (CFS)
Time of concentration = 10.531 min.
Effective stream area after confluence = 76.863(Ac.)
Stream Area average Pervious fraction(Ap) = 1.000
Stream Area average soil loss rate(Fm) = 0.140(In/Hr)
Study area (this main stream) = 81.50(Ac.)
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Process from Point/Station 512.000 to Point/Station 84.000
x%*%%* 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 = 255.599 (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
210.337(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 174.685(Ft.)

Minor friction loss = 63.151(Ft.) K-factor = 1.50
Pipe flow velocity = 52.07 (Ft/s)
Travel time through pipe = 0.14 min.
Time of concentration (TC) = 10.67 min.

PRSI SRR RS S S SE S S St S S S A S SRS
Process from Point/Station 84.000 to Point/Station 84.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream nunber 1

Stream flow area = 76.863 (Ac.)

Runoff from this stream = 255.599 (CFS)

Time of concentration = 10.67 min.

Rainfall intensity = 3.804(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hrx)
Area averaged Pervious ratio (Ap) = 1.0000

TP TR RS SRS SR SR S S S S AR

Process from Point/Station 513.000 to Point/Station 514.000
*4+%% 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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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.)
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Slope = 0.31000 s(%)= 31.00

TC = k(0.525)*[(length”3)/(elevation change)]70.2

Initial area time of concentration = 10.517 min.

Rainfall intensity = 3.838(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 23.297 (CFS)

Total initial stream area = 7.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

T b o o A B R R R R B e s
Process from Point/Station 514.000 to Point/Station 515.000
**%% TRREGULAR CHANNEIL, FLOW TRAVEL TIME ***¥*

Estimated mean flow rate at midpoint of channel = 34.945(CFS)
Depth of flow = 0.656(Ft.), Average velocity = 10.827(Ft/s)
*xkkkkk*k Trregular Channel Data ***xkdikkkik
Information entered for subchannel number 1
Point number 'X'" coordinate 'Y' coordinate
i 0.00 20.00
2 150.00 0.00
3 300.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 34.945 (CFS)
' ' flow top width = 9.840 (Ft.)
' ' velocity= 10.827(Ft/s)
' ' area = 3.227(Sq.Ft)
' ' Froude number = 3.332

Upstream point elevation = 1460.000(Ft.)

Downstream point elevation = 1140.000(Ft.)

Flow length = 1100.000(Ft.)

Travel time = 1.69 min.

Time of concentration = 12.21 min.

Depth of flow = 0.656(Ft.)

Average velocity = 10.827(Ft/s)

Total irregular channel flow = 34.945(CFS)

Irregular channel normal depth above invert elev. = 0.656(Ft.)
Average velocity of channel(s) = 10.827(Ft/s)

Critical flow top width = 15.938(Ft.)
Critical flow velocity= 4,127 (Ft/s)
Critical flow area = 8.467(Sq.Ft)

1] 1

Sub-Channel No. 1 Critical depth = 1.063(Ft.)
L] 1 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

Decimal fraction soil group D = 0.000

SCS curve number for soil(AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.509(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.864
Subarea runoff = 19.154 (CFS) for 7.000(Ac.)
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Total runoff = 42.450(CFS)

Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 2) = 95.50(Ac.)
Area averaged Fm value = 0.140(In/Hr)

++++++++ AR AR
Process from Point/Station 515.000 to Point/Station 84.000
**%% PIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1119.100(Ft.)

Downstream point/station elevation = 1111.400(Ft.)

Pipe length = 280.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 42.450 (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
51.453(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 45.712 (Ft.)

Minor friction loss = 13.441(Ft.) K-factor = 1.50
Pipe flow velocity = 24.02(Ft/s)
Travel time through pipe = 0.19 min.
Time of concentration (TC) = 12.40 min.

++++++ R AR
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 = 42.450 (CFS)

Time of concentration = 12.40 min.

Rainfall intensity = 3.476 (In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 255.599 10.67 3.804
2 42.450 12.40 3.476
Omax (1) =
1.000 * 1.000 * 255.599) +
1.098 * 0.861 * 42.450) + = 295.718
Omax(2) =
0.911 ~* 1.000 * 255.599) +
1.000 * 1.000 * 42.450) + = 275.182
Total of 2 streams to confluence:
Flow rates before confluence point:
255.599 42.450
Maximum flow rates at confluence using above data:
295.718 275.182
Area of streams before confluence:
76.863 14.000
Effective area values after confluence:
88.911 90.863

Results of confluence:
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Total flow rate = 295.718 (CFS)

Time of concentration = 10.675 min.

Effective stream area after confluence = 88.911(Ac.)
Stream Area average Pervious fraction(Ap) = 1.000
Stream Area average soil loss rate(Fm) = 0.140 (In/Hr)
Study area (this main stream) = 90.86 (Ac.)

FRTITFOITTUTRURTEN R STATEE AU RTREIN RURERE RUSERUSEBY RV RN BT GURU I SN S BT SRS USRS ST R EE A S S S SRS S S S S L A
Process from Point/Station 84.000 to Point/Station 85.000
*%+* PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 295.718 (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
377.902(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 311.770(Ft.)

Minor friction loss = 84.532(Ft.) K-factor = 1.50
Pipe flow velocity = 60.24 (Ft/s)
Travel time through pipe = 0.17 min.
Time of concentration (TC) = 10.84 min.

FITTTI NIRRT ATAPATIT I OTIN I OVEN W RIS SRR R SRR S SRS S S S 8 S S S E S S S A
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 = 88.911 (Ac.)

Total study area this main stream = 95.500(Ac.)
Runoff from this stream = 295.718 (CFS)

Time of concentration = 10.84 min.

Rainfall intensity = 3.769(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 3

P SR TR SR S S SRR S SR A b
Process from Point/Station 516.000 to Point/Station 517.000
*%%% 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 (ARMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(BAp) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Initial subarea data:

Tnitial 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

513
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TC = k(0.389)*[(length~3)/(elevation change)]"0.2

Initial area time of concentration = 11.364 min.

Rainfall intensity = 3.664 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.846
Subarea runoff = 21.695(CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

FIPIIFIRIIIRrT IR AU RURTRTRURI QIS SUAE ST SRR RIOTEE BT SRR S R A R S S S S8 LSS S S S S
Process from Point/Station 517.000 to Point/Station 517.000
*%x** 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 = 21.695(CFS)

Time of concentration = 11.36 min.

Rainfall intensity = 3.664 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 83.968 12.14 3.522
2 295.718 10.84 3.769
3 21.695 11.36 3.064
Qmax(l) =
1.000 * 1.000 * 83.968) +
0.932 * 1.000 * 295.718) +
0.959 * 1.000 * 21.695) + = 380.382
Omax (2) =
1.073 * 0.893 * 83.968) +
1.000 * 1.000 * 295.718) +
1.031 * 0.954 * 21.695) + = 397.535
Omax(3) =
1.042 * 0.936 * 83.968) +
0.971 * 1.000 * 295.718) +
1.000 * 1.000 * 21.695) + = 390.773
Total of 3 main streams to confluence:
Flow rates before confluence point:
84.968 296.718 22.695
Maximum flow rates at confluence using above data:
380.382 397.535 390.773
Effective Area of streams before confluence:
26.7717 88.911 7.000
Effective area values after confluence:
122.688 119.508 120.985
Results of confluence:
Total flow rate = 397.535(CFS)
Time of concentration = 10.841 min.
Effective stream area after confluence = 119.508 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.963
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Stream Area average soil loss rate(Fm) = 0.146(In/Hr)
Steam effective area = 122.69(Ac.)

B o o I T o O SO S S ik ot s B I S A R o e e i
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 = 397.535(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
240.629(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 220.142(Ft.)

Minor friction loss = 53.486 (Ft.) K-factor = 1.50
Pipe flow velocity = 47.92(Ft/s)
Travel time through pipe = 0.33 min.
Time of concentration (TC) = 11.17 min.

AR AR RVREUE S RS G RUAE SN I RURYRURERYS RN R U8 S SURE RISVAN SN RISRUYSISE SYSUAE SRS A SRR QA SRS SR S
Process from Point/Station 86.000 to Point/Station 86.000
**%% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 119.508(Ac.)

Runoff from this stream = 397.535(CFS)

Time of concentration = 11.17 min.

Rainfall intensity = 3.701(In/Hr)

Area averaged loss rate (Fm) = 0.1459(In/Hr)
Area averaged Pervious ratio (Ap) = 0.9634

TSN EVITIE R RS RYRTRVRE RIS RN RYRURNSI STRTSE B SR AR AN SN AT R R SR S S L
Process from Point/Station 518.000 to Point/Station 519.000
**%+* 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 3.664(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.846
Subarea runoff = 26.344 (CFS)

Total initial stream area = 8.500(Ac.)

Pervious area fraction = 0.500
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Initial area Fm value = 0.220(In/Hr)

FTTTITIERFIE T ATRIRTIIRTRIATSE YR URTRCRURI TR ITRIAE S AR R o R R ERE E AR RS S R R S S S S
Process from Point/Station 519.000 to Point/Station 520.000
**%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * ok ok k

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
Width of half street (curb to crown)

8.0(In.)
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 = 39.516 (CFS)
Depth of flow = 0.450(Ft.), Average velocity = 6.118 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.771(Ft.)

Flow velocity = 6.12(Ft/s)

Travel time = 2.45 min. TC = 13.82 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 3.258(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.839

Subarea runoff = 20.144 (CFS) for 8.500 (Ac.)

Total runoff = 46.487 (CFS)

Effective area this stream = 17.00(Ac.)

Total Study Area (Main Stream No. 1) = 24 .00 (Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 46.487 (CFS)

Half street flow at end of street = 23.244 (CFS)

Depth of flow = 0.473(Ft.), Average velocity = 6.369(Ft/s)
Flow width (from curb towards crown)= 18.917(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 520.000 to Point/Station 520.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 17.000 (Ac.)

Runoff from this stream = 46.487 (CFS)
Time of concentration = 13.82 min.
Rainfall intensity = 3.258 (In/Hr)
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Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 521.000 to Point/Station 522.000
*%%*%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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)*[(lengthA3)/(elevation change)170.2

Initial area time of concentration = 15.486 min.

Rainfall intensity = 3.043(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.835
Subarea runoff = 13.972(CFS)

Total initial stream area = 5.500(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 522.000 to Point/Station 523.000
*%**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 = 35.566(CFS)
Depth of flow = 0.436(Ft.), Average velocity = 5.961(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.064 (Ft.)

Flow velocity = 5.96(Ft/s)

Travel time = 2.52 min. TC = 18.00 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group A = 0.000



0

O

)

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

Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.780(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.829

Subarea runoff = 37.865(CFS) for 17.000 (Ac.)

Total runoff = 51.838 (CFS)

Effective area this stream = 22.50(Ac.)

Total Study Area (Main Stream No. 1) = 46.50(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Streﬁt flow at end of street = 51.838 (CFS)

Half' street flow at end of street = 25.919(CFS)

Depth of flow = 0.489(Ft.), Average velocity = 6.542 (Ft/s)
Flow width (from curb towards crown)= 19.724(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 523.000 to Point/Station 523.000
*%%% CONFLUENCE OF MINOR STREAMS *kkk

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 22.500(Ac.)

Runoff from this stream = 51.838 (CFS)

Time of concentration = 18.00 min.

Rainfall intensity = 2.780(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 397.535 11.17 3.701
2 46.487 13.82 3.258
3 51.838 18.00 2.780
Qmax(l) =

1.000 * 1.000 * 397.535) +

1.146 * 0.809 * 46.487) +

1.360 * 0.621 * 51.838) + = 484.351
Qmax(2) =

0.875 * 1.000 * 397.535) +

1.000 * 1.000 * 46.487) +

1.187 * 0.767 * 51.838) + = 441.703
Qmax(3) =

0.741 * 1.000 * 397.535) +

0.843 * 1.000 * 46.487) +

1.000 * 1.000 * 51.838) + = 385.501

Total of 3 streams to confluence:
Flow rates before confluence point:
397.535 46.487 51.838
Maximum flow rates at confluence using above data:
484.351 441.703 385.501
Area of streams before confluence:
119.508 17.000 22.500
Effective area values after confluence:
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147.215 153.775 159.008
Results of confluence:
Total flow rate = 484 .351 (CFS)
Time of concentration = 11.171 min.
Effective stream area after confluence = 147.215(Ac.)
Stream Area average Pervious fraction(Ap) = 0.848
Stream Area average soil loss rate(Fm) = 0.164(In/Hr)
Study area (this main stream) = 159.01 (Ac.)

+4+++++++ bR R
Process from Point/Station 86.000 to Point/Station 87.000
*%*+ PTPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/station elevation = 1059.300(Ft.)
Downstream point/station elevation = 1053.200(Ft.)

Pipe length = 445.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 484 .351 (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

79.081(Ft.) at the headworks or inlet of the pipe(s)
Pipe friction loss = 50.579(Ft.)
Minor friction loss = 34.602(Ft.) K-factor = 1.50
Pipe flow velocity = 38.54 (Ft/s)
Travel time through pipe = 0.19 min.
Time of concentration (TC) = 11.36 min.

TR RUAT IV RIR AT RURVRTRTRTRTA SrSTRTRE RIS BIE RURERTEY VSN IS S S RS AR SRS S R A S S S S S SR
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 = 147.215(Ac.)

Runoff from this stream = 484.351 (CFS)

Time of concentration = 11.36 min.

Rainfall intensity = 3.664(In/Hr)

Area averaged loss rate (Fm) = 0.1643(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8483

FRTRPRFRERTEE RN RTRTII RURTEE RTRERE SIS RTRNRE BTSN SN SRS S AT WA A A AR B RS LR s o o
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

Adjusted SCS curve number for AMC 3 = 92.80
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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)]170.2
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Initial area time of concentration = 18.730 min.

Rainfall intensity = 2.715(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.854
Subarea runoff = 20.854 (CFS)

Total initial stream area = 9.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hx)

EYNTRTI I SR ATAERIUE RPN RTRTAPRVRVRTAERT AR I BrAYRTRYAE BT IR S SR AR SRR R R B R R S S S LSS
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 = 20.854 (CFS)

Time of concentration = 18.73 min.

Rainfall intensity = 2.715(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) " {min) (In/Hr)
1 484.351 11.36 3.664
2 20.854 18.73 2.715
Qmax(1l) =
1.000 * 1.000 * 484.351) +
1.369 * 0.607 * 20.854) + = 501.668
Qmax(2) =
0.729 * 1.000 * 484.351) +
1.000 * 1.000 * 20.854) + = 373.842
Total of 2 streams to confluence:
Flow rates before confluence point:
484.351 20.854
Maximum flow rates at confluence using above data:
501.668 373.842
Area of streams before confluence:
147.215 9.000
Effective area values after confluence:
152.675 156.215
Results of confluence:
Total flow rate = 501.668 (CFS)
Time of concentration = 11.363 min.
Effective stream area after confluence = 152.675(Ac.)
Stream Area average Pervious fraction(Ap) = 0.857
Stream Area average soil loss rate(Fm) = 0.163(In/Hr)
Study area (this main stream) = 156.21 (Ac.)

PN EERE SRS a R RS SRR S S SRS S AR R A SRR
Process from Point/Station 87.000 to Point/Station 88.000
*%%% 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 = 501.668 (CFS)

S52e
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Given pipe size = 54.00(In.)

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

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

Pipe friction loss = 24.072(Ft.)

Minor friction loss = 23.174(Ft.) K-factor = 1.50
Pipe flow velocity = 31.54 (Ft/s)
Travel time through pipe = 0.20 min.
Time of concentration (TC) = 11.56 min.

EUPITRTRIR TR RIATATRIAVRIERIREIE ROURTIN IUEN AR SO S SR SRR B R R R S S S S A
Process from Point/Station 88.000 to Point/Station 88.000
*%%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 152.675(Ac.)

Runoff from this stream = 501.668 (CFS)

Time of concentration = 11.56 min.

Rainfall intensity = 3.626(In/Hr)

Area averaged loss rate (Fm) = 0.1629(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8570

IR ST STRTOTERTRTRY RIS R TR By SR SRS RS R R S S S S S A S
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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]170.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 15.092 (CFS)

Total initial stream area = 6.500 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

P SR SR R SRS S U A R R
Process from Point/Station 527.000 to Point/Station 527.000
**x+*x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 6.500(Ac.)

Runoff from this stream = 15.092 (CF'S)
Time of concentration = 17.79 min.
Rainfall intensity = 2.800(In/Hr)
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Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

B B o o S R b B 20 1 O KB S R R T IOT WU RPN B B AL UE R B SU R TR RN RURIRT RS
Process from Point/Station 528.000 to Point/Station 529.000
***%x 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
Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 15.092 (CFS)

Total initial stream area = 6.500(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

+++++++++++++ -+t
Process from Point/Station 529.000 to Point/Station 529.000
*x% % CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 6.500(Ac.)

Runoff from this stream = 15.092 (CFS)

Time of concentration = 17.79 min.

Rainfall intensity = 2.800(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 501.668 11.56 3.626
2 15.092 17.79 2.800
3 15.092 17.79 2.800
Qnax{l) =

1.000 * 1.000 ~* 501.668) +

1.320 * 0.650 * 15.092) +

1.320 * 0.650 * 15.092) + = 527.564
Qmax(2) =

0.761 * 1.000 * 501.668) +

1.000 * 1.000 * 15.092) +

1.000 * 1.000 ~* 15.092) + = 412.130
Omax(3) =
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0.761 * 1.000 * 501.668) +
1.000 * 1.000 * 15.092) +
1.000 * 1.000 * 15.092) + = 412.130

Total of 3 streams to confluence:
Flow rates before confluence point:
501.668 15.092 15.092

Maximum flow rates at confluence using above data:

527.564 412.130 412.130
Area of streams before confluence:

152.675 6.500 6.500
Effective area values after confluence:

161.122 165.675 165.675
Results of confluence:
Total flow rate = 527.564 (CFS)
Time of concentration = 11.559 min.
Effective stream area after confluence = 161.122 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.829
Stream Area average soil loss rate(Fm) = 0.167 (In/Hr)
Study area (this main stream) = 165.68 (Ac.)
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

523



LINE PI"



()

()

()

ol

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: 01/06/05

FONTANA / LINE P1 HYDROLOGY
100 YEAR STORM
JN 04339

ke kK ke ok Hydrology Study Control Information **iikkxsx

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

TP eSS S S S S S S S S S SRS S A NS
Process from Point/Station 400.000 to Point/Station 401.000
**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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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)]170.2

Initial area time of concentration = 9.377 min.

Rainfall intensity = 4.111(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area {(Q=KCIA) is C = 0.869
Subarea runoff = 21.445(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 401.000 to Point/Station 402.000
*%*%%* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 38.422 (CFS)
Depth of flow = 0.659(Ft.), Average velocity = 10.099(Ft/s)
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**xk**x* Trregular Channel Data *x**xkxikki

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 = 38.422 (CFS)
' ' flow top width = 11.540(Ft.)
' ' velocity= 10.099(Ft/s)
' ' area = 3.805(Sq.Ft)
' ' Froude number = 3.099

Upstream point elevation = 1300.000(Ft.)
Downstream point elevation = 1087.000(Ft.)

Flow length = 850.000(Ft.)
Travel time = 1.40 min.
Time of concentration = 10.78 min.
Depth of flow = 0.659(Ft.)
Average velocity = 10.099(Ft/s)
Total irregular channel flow = 38.422 (CFS)
Irregular channel normal depth above invert elev. = 0.659(Ft.)
Average velocity of channel(s) = 10.099(Ft/s)
Sub-Channel No. 1 Critical depth = 1.039(Ft.)
' ' ' Critical flow top width = 18.184 (Ft.)
' ' ' Critical flow velocity= 4.067(Ft/s)
' ' ' Critical flow area = 9.447(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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.781(In/Hr) for a 100.0 year storm

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

Subarea runoff = 29.352(CFS) for 9.500 (Ac.)
Total runoff = 50.796 (CFS)

Effective area this stream = 15.50(Ac.)

Total Study Area (Main Stream No. 1) = 15.50(Ac.)
Area averaged Fm value = 0.140(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 402.000 to Point/Station 75.000
*x%%x* PIPEFLOW TRAVEL TIME (User specified size) *ok ok k

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 = 50.796 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 50.796 (CFS)

Normal flow depth in pipe = 30.66(In.)
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Flow top width inside pipe = 25.60(In.)
Critical Depth = 27.82(In.)

Pipe flow velocity = 7.92(Ft/s)
Travel time through pipe = 1.16 min.
Time of concentration (TC) = 11.94 min.

TTTTETTRTTTETTE TR EaEa e R RS RS S S S S S S A S A A
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 = 50.796 (CES)

Time of concentration = 11.94 min.

Rainfall intensity = 3.557(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2

FITTURTUTERTRE e RS SRS S S S SRS S A S S AR LS seul
Process from Point/Station 403.000 to Point/Station 404.000
*%%%* 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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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)*[(lengthA3)/(elevation change)170.2

Initial area time of concentration = 9.719 min.

Rainfall intensity = 4.024 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.869
Subarea runoff = 19.226(CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.140(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 404.000 to Point/Station 405.000
***+ TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 34.956 (CFS)

Depth of flow = 0.698 (Ft.), Average velocity = 7.175(Ft/s)
*+xx*** Trregular Channel Data gk ek ke ok ok

Information entered for subchannel number 1 :

Point number X' coordinate 'Y' coordinate
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1 0.00 20.00
2 200.00 0.00
3 400.00 20.00
Manning's 'N' friction factor = 0.035
Sub-Channel flow = 34.956 (CFS)
' ' flow top width = 13.959(Ft.)
' ' velocity= 7.175(Ft/s)
' ' area = 4.872(Sqg.Ft)
' ' Froude number = 2.141

Upstream point elevation = 1140.000(Ft.)

Downstream point elevation = 1085.000(Ft.)

Flow length = 470.000(Ft.)

Travel time = 1.09 min.

Time of concentration = 10.81 min.

Depth of flow = 0.698 (Ft.)

Average velocity = 7.175(Ft/s)

Total irregular channel flow = 34.956 (CFS)

Irregular channel normal depth above invert elev. = 0.698 (Ft.)
Average velocity of channel(s) = 7.175(Ft/s)

Critical flow top width = 18.906 (Ft.)
Critical flow velocity= 3.912(Ft/s)
Critical flow area = 8.936(Sqg.Ft)

L T

Sub-Channel No. 1 Critical depth = 0.945(Ft.)
\J 1] 1]

L 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

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.775(In/Hr) for a 100.0 year storm

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

Subarea runoff = 28.211(CFSs) for 9.000(Ac.)
Total runoff = 47.437 (CFS)

Effective area this stream = 14.50(Ac.)

Total Study Area (Main Stream No. 2) = 14.50 (Ac.)
Area averaged Fm value = 0.140(In/Hr)

PRI R SRR R S P LS S S SRS A AR
Process from Point/Station 405.000 to Point/Station 75.000
x%%* PIPEFLOW TRAVEL TIME (User specified size) **x*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 = 47.437(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 47.437 (CFS)
Normal flow depth in pipe = 25.99(In.)

Flow top width inside pipe = 32.26(In.)

Critical Depth = 26.92(In.)

Pipe flow velocity = 8.68(Ft/s)

Travel time through pipe = 0.29 min.
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Time of concentration (TC) = 11.10 min.
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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 = 47.437 (CFS)

Time of concentration = 11.10 min.

Rainfall intensity = 3.716(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 3
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Process from Point/Station 406.000 to Point/Station 408.000
*k%% 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]70.2

Initial area time of concentration = 15.486 min.

Rainfall intensity = 3.043(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.835
Subarea runoff = 19.053(CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

B s s b o o o o L B B O B O I 2 o 20 s o o o e s 2 2 S T o o o o o
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 = 19.053(CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 3.043(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

TSI T Gr I ST OTAT IR T ST R S A S S B s b
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Process from Point/Station 407.000 to Point/Station 408.000
*x%k+ 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 3.043(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.835
Subarea runoff = 15.243(CFS)

Total initial stream area = 6.000 (Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

B B b o o e o 2 s o 2 o o A s I A U SO A O S S T B S
Process from Point/Station 408.000 to Point/Station 408.000
**k*%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 3 in normal stream number 2

Stream flow area = 6.000(Ac.)

Runoff from this stream = 15.243 (CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 3.043(In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 19.053 15.49 3.043
2 15.243 15.49 3.043
Omax(1l) =
1.000 * 1.000 * 19.053) +
1.000 * 1.000 * 15.243) + = 34.296
QOmax(2) =
1.000 * 1.000 * 19.053) +
1.000 * 1.000 * 15.243) + = 34.296
Total of 2 streams to confluence:
Flow rates before confluence point:
19.053 15.243
Maximum flow rates at confluence using above data:
34.296 34.296
Area of streams before confluence:
7.500 6.000

Effective area values after confluence:
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13.500 13.500
Results of confluence:
Total flow rate = 34.296 (CFS)
Time of concentration = 15.486 min.
Effective stream area after confluence = 13.500(Ac.)
Stream Area average Pervious fraction(aAp) = 0.500
Stream Area average soil loss rate(Fm) = 0.220(In/Hr)
Study area (this main stream) = 13.50(Ac.)

B i s o b O L 10 a0 0 21 T M R SN R S S RURN I R VT R T R U L SRR B O R R TR R Y
Process from Point/Station 408.000 to Point/Station 408.000
**%% 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 = 34.296 (CFS)

Time of concentration = 15.49 min.

Rainfall intensity = 3.043(In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 50.796 11.94 3.557
2 47.437 11.10 3.716
3 34.296 15.49 3.043
Qmax (1) =

1.000 * 1.000 * 50.796) +

0.956 * 1.000 * 47.437) +

1.182 * 0.771 * 34.296) + = 127.378
Omax(2) =

1.047 * 0.930 * 50.796) +

1.000 * 1.000 * 47.437) +

1.239 * 0.717 * 34.296) + = 127.302
Qmax(3) =

0.849 * 1.000 * 50.796) +
0.812 * 1.000 * 47.437) +
1.000 * 1.000 * 34.296) + = 115.951

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

51.796 48.437 35.296
Maximum flow rates at confluence using above data:
127.378 127.302 115.951
Effective Area of streams before confluence:
15.500 14.500 13.500
Effective area values after confluence:
40.406 38.586 43.500

Results of confluence:

Total flow rate = 127.378 (CFS)

Time of concentration = 11.937 min.

Effective stream area after confluence = 40.406 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.845
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Stream Area average soil loss rate(Fm) = 0.165(In/Hr)
Steam effective area = 43.50(Ac.)

B R o I I R R b b R O O I e 10 1h o S NN I EE RU RS
Process from Point/Station 75.000 to Point/Station 76.000
***% 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 = 127.378 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 127.378 (CFS)
Normal flow depth in pipe = 22.50(In.)

Flow top width inside pipe = 41.89(In.)

Critical Depth = 39.54(In.)

Pipe flow velocity = 24.27(Ft/s)

Travel time through pipe = 0.38 min.

Time of concentration (TC) = 12.31 min.

I o B L S
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 = 127.378 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 127.378(CFS)
Normal flow depth in pipe = 38.53(In.)

Flow top width inside pipe = 48.83(In.)

Critical Depth = 39.87(In.)

Pipe flow velocity = 10.49(Ft/s)

Travel time through pipe = 1.59 min.

Time of concentration (TC) = 13.90 min.

RPN FRF O SE U B RIS RS N NI NS SV AP RE AT NSRS A R S N B R A S R R
Process from Point/Station 80.000 to Point/Station 80.000
**k%x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 40.406 (Ac.)

Runoff from this stream = 127.378(CFS)

Time of concentration = 13.90 min.

Rainfall intensity = 3.246(In/Hr)

Area averaged loss rate (Fm) = 0.1648 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.8448

FRPRRTRTII R Sr AT RERTREIAN RYRE RN OURE RN U IE NIRRT SYRE SU RSN SN UM S S A SRS SR A S ST R UL
Process from Point/Station 80.000 to Point/Station 80.000
**%% 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) = 98.02

Adjusted SCS curve number for AMC 3 = 39.60
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Pervious ratio (Ap) 0.8560 Max loss rate(Fm)= 0.007 (In/Hr)
Rainfall intensity 3.337(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 13.28 min. Rain intensity = 3.34{In/Hr)
Total area this stream = 121.62 (Ac.)

Total Study Area (Main Stream No. 1) = 135.12(Ac.)
Total runoff = 362.94 (CFS)

FRTUTIRTIEAURFIT AT RIS AU AN AT AN UURVAPRRSESN DU S SOV RYARSR S AN SYST RSN SRR A AT A S A PSS E S S S S
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 2
Stream flow area = 121.620(Ac.)

Runoff from this stream = 362.940(CFS)

Time of concentration = 13.28 min.

Rainfall intensity = 3.337(In/Hr)

Area averaged loss rate (Fm) = 0.0068(In/Hr)

Area averaged Pervious ratio (Ap) = 0.8560

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 127.378 13.90 3.246
2 362.940 13.28 3.337
Qmax(l) =
1.000 * 1.000 * 127.378) +
0.973 * 1.000 * 362.940) + = 480.453
Qmax(2) = -
1.029 * 0.955 * 127.378) +
1.000 * 1.000 * 362.940) + = 488.185
Total of 2 streams to confluence:
Flow rates before confluence point:
127.378 362.940
Maximum flow rates at confluence using above data:
480.453 488.185
Area of streams before confluence:
40.406 121.620
Effective area values after confluence:
162.026 160.216
Results of confluence:
Total flow rate = 488.185 (CFS)
Time of concentration = 13.280 min.
Effective stream area after confluence = 160.216(Ac.)
Stream Area average Pervious fraction(Ap) = 0.833
Stream Area average soil loss rate(Fm) = 0.046(In/Hr)
Study area (this main stream) = 162.03(Ac.)

FETTEEETTTEETEEEEREEE TS S RS SRR RS S EE S S S SE S SSR A S
Process from Point/Station 80.000 to Point/Station 88.000
x%%*%* 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 = 488.185(CFS)
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Given pipe size = 90.00(In.)

Calculated individual pipe flow = 488.185(CFS)
Normal flow depth in pipe = 75.75(In.)

Flow top width inside pipe = 65.71(In.)
Critical Depth = 68.63(In.)

Pipe flow velocity = 12.30(Ft/s)

Travel time through pipe = 1.97 min.

Time of concentration (TC) = 15.25 min.

TR GY I R U N A RUUE RT U ST AT RSN SV B S S O S A B R AR SRR A ST S S A A
Process from Point/Station 88.000 to Point/Station 88.000
*%*% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 160.216(Ac.)

Runoff from this stream = 488.185 (CFS)

Time of concentration = 15.25 min.

Rainfall intensity = 3.071(In/Hr)

Area averaged loss rate (Fm) = 0.0462(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8532

FUET R RTUITE SR RS AU RTRTRVEE R S G S ST RS UE O QTSI SR EYAN S VAN BTSN ARSI S SRR S S S S RS S
Process from Point/Station 88.000 to Point/Station 88.000
*%x%%* 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) = 97.90

Adjusted SCS curve number for AMC 3 = 99.58

Pervious ratio{Ap) = 0.8290 Max loss rate(Fm)= 0.007 (In/Hr)
Rainfall intensity = 3.626 (In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 11.56 min. Rain intensity = 3.63(In/Hr)

Total area this stream = 131.12(Ac.)

Total Study Area (Main Stream No. 1) = 266.24 (Ac.)

Total runoff = 527.56(CFS)

FITETIIURTUT RN AT SO T ATRTRT TR RTSTI TAVRTSTRTN SN S ISR S SRR AR S S S S S S
Process from Point/Station 88.000 to Point/Station 88.000
*%%% CONFLUENCE OF MINOR STREBRMS ***%*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 131.120(Ac.)

Runoff from this stream = 527.560 (CFS)

Time of concentration = 11.56 min.

Rainfall intensity = 3.626(In/Hr)

Area averaged loss rate (Fm) = 0.0069 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.8290

Summary of stream data:

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

1 488.185 15.25 3.071

2 527.560 11.56 3.626

Qmax(1l) =

1.000 * 1.000 * 488.185) +

Glo
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0.847 * 1.000 * 527.560) +
Omax(2) =

1.183 * 0.758 * 488.185) +

1.000 * 1.000 * 527.560) +

934.886

965.614

Total of 2 streams to confluence:
Flow rates before confluence point:
488.185 527.560
Maximum flow rates at confluence using above data:
934.886 965.614
Area of streams before confluence:
160.216 131.120
Effective area values after confluence:
291.336 252.607
Results of confluence:
Total flow rate = 965.614 (CFS)
Time of concentration = 11.560 min.
Effective stream area after confluence = 252.607 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.842
Stream Area average soil loss rate(Fm) = 0.029(In/Hr)
Study area (this main stream) = 291.34 (Ac.)

NUSRIRIIINATATETIERURTRTRURUIIAE Rt YRS I Y ST RY VAN RS REAE R A SR R R S S S S S RS
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 = 965.614 (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
12.458 (Ft.) at the headworks or inlet of the pipe (s)

Pipe friction loss = 6.163(Ft.)

Minor friction loss = 8.596(Ft.) K-factor = 1.50
Pipe flow velocity = 19.21(Ft/s)
Travel time through pipe = 0.48 min.
Time of concentration (TC) = 12.04 min.

ISR E SR E S SRS R RS RS S LS LSS SR S S S SR S
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 = 252.607 (Ac.)

Runoff from this stream = 965.614 (CFS)

Time of concentration = 12.04 min.

Rainfall intensity = 3.539(In/Hr)

Area averaged loss rate (Fm) = 0.0285(In/Hr)

Area averaged Pervious ratio (ap) = 0.8423

ISR R R RS RS S S S EE S S A AR
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

Gl
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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) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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 = 1380.000(Ft.)

Difference in elevation = 390.000(Ft.)

Slope = 0.39000 s(%)= 39.00

TC = k(0.525)*{(length”3)/(elevation change)]”~0.2

Initial area time of concentration = 10.045 min.

Rainfall intensity = 3.945(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 20.547 (CFS)

Total initial stream area = 6.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

FRTRITRIArET IR ATAERTRTIRY RUSERE GEE B Y I ST RTRTEN SUN S S AR SR SR AR A AR BRI S B S S S AR AR
Process from Point/Station 530.000 to Point/Station 531.000
**+* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 32.533(CFS)
Depth of flow = 0.482(Ft.), Average velocity = 9.354 (Ft/s)
***%+%% Jrregular Channel Data ****xkk&ddk
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 = 32.533(CFS)
' ' flow top width = 14.446(Ft.)
! ! velocity= 9.354 (Ft/s)
' ' area = 3.478(Sq.Ft)
' ' Froude number = 3.359

Upstream point elevation = 1380.000(Ft.)

Downstream point elevation = 1120.000(Ft.)

Flow length = 800.000(Ft.)

Travel time = 1.43 min.

Time of concentration = 11.47 min.

Depth of flow = 0.482(Ft.)

Average velocity = 9.354 (Ft/s)

Total irregular channel flow = 32.533(CFS)

Irregular channel normal depth above invert elev. = 0.482(Ft.)
Average velocity of channel(s) = 9.354(Ft/s)

Critical flow top width = 23.438(Ft.)
Critical flow velocity= 3.554 (Ft/s)
Critical flow area = 9.155(Sqg.Ft)

Sub-Channel No. 1 Critical depth = 0.781(Ft.)
1]
1]

Adding area flow to channel
UNDEVELOPED (poor cover) 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) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.643(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 20.439(CFS) for 7.000(Ac.)
Total runoff = 40.987 (CFS)

Effective area this stream = 13.00 (Ac.)

Total Study Area (Main Stream No. 1) = 279.24 (Ac.)
Area averaged Fm value = 0.140(In/Hr)

1 2 ot T 0L S0 O N R O O T B O S BN U N R S R OF S U S ST R R R S A R A R SRS
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 = 66.209 (CFS)
Depth of flow = 0.528(Ft.), Average velocity = 7.011(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 = 7.01(Ft/s)

Travel time = 4,28 min. TC = 15.75 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

Adjusted SCS curve number for BMC 3 = 92.80

Pervious ratio{Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.012(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.858

Subarea runoff = 33.974(CFS) for 16.000 (Ac.)
Total runoff = 74.961 (CFS)

Effective area this stream = 29.00(Ac.)

Total Study Area (Main Stream No. 1) = 295.24 (Ac.)

Area averaged Fm value = 0.140(In/Hr)
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Street flow at end of street = 74.961 (CFS)

Half street flow at end of street = 37.480 (CFS)

Depth of flow = 0.546(Ft.), Average velocity = 7.365(Ft/s)
Note: depth of flow exceeds top of street crown.

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

B e o o o B D o I o o O o S I o S Y N Y Y B B R L T O W T Y R R ST TR A R
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

Stream flow area = 29.000(Ac.)

Runoff from this stream = 74.961 (CFS)

Time of concentration = 15.75 min.

Rainfall intensity = 3.012(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

R B I o i I o RN N A W A RS NN U A B VR A R TSR R A RV R RERY
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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
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 = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 18.733(CFS)

Total initial stream area = 6.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

i 2 I 1 2 o ST O O UM BT S B A OB O RO R Y B Y S0 BV RO S R U R A S W SO
Process from Point/Station 534.000 to Point/Station 535.000
**%% 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
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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 = 26.658 (CFS)
Depth of flow = 0.495(Ft.), Average velocity = 3.270(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 = 3.27(Ft/s)

Travel time = 1.68 min. TC = 15.58 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 3.031(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 13.529(CFS) for 5.500(Ac.)

Total runoff = 32.262(CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 307.24 (Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 32.262 (CFS)

Half street flow at end of street = 16.131(CFS)

Depth of flow = 0.520(Ft.), Average velocity = 3.528 (Ft/s)
Note: depth of flow exceeds top of street crown.

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

A o o 15 o o O S S AT UV MY SR R B R R U I R I O N U IOY R R R
Process from Point/Station 535.000 to Point/Station 535.000
**+* CONFLUENCE OF MINOR STRERMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 12.000(Ac.)

Runoff from this stream = 32.262 (CFS)

Time of concentration = 15.58 min.

Rainfall intensity = 3.031(In/Hx)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 965.614 12.04 3.539
2 74.961 15.75 3.012
3 32.262 15.58 3.031
Omax (1) =
1.000 * 1.000 * 965.614) +
1.184 ~* 0.764 * 74.961) +
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1.170 * 0.772 * 32.262) +
Omax (2) =

1062.579

0.850 * 1.000 * 965.614) +
1.000 * 1.000 .961) +
0.994 * 1.000 .262) +

* ok
w
N

927.634

Qmax(3) =
0.855 * 1.000 * 965.614) +
1.007 * 0.989 * 74.961) +
1.000 * 1.000 * 32.262) +

932.819

Total of 3 streams to confluence:
Flow rates before confluence point:
965.614 74.961 32.262
Maximum flow rates at confluence using above data:
1062.579 927.634 932.819
Area of streams before confluence:
252.607 29.000 12.000
Effective area values after confluence:
284.041 293.607 293.302
Results of confluence:
Total flow rate = 1062.579 (CFS)
Time of concentration = 12.037 min.
Effective stream area after confluence = 284.041(Ac.)
Stream Area average Pervious fraction(Ap) = 0.828
Stream Area average soil loss rate(Fm) = 0.040(In/Hr)
Study area (this main stream) = 293.61(Ac.)
End of computations, Total Study Area = 337.24 (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) = 0.830
Area averaged SCS curve number = 91.3



LINE SIERRA AVE



R AR

O

O

()

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: 01/06/05

FONTANA / LINE SIERRA AVENUE HYDROLOGY
100 YEARV STORM
JN 04339

e e ke e ok oke ek Hydrology Study Control Information de ke de ok ke ok ke ok Ak

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

PR RS R SR RS DRSS S S RS SRS S S S A S
Process from Point/Station 200.000 to Point/Station 201.000

*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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 1098.000(Ft.)

Difference in elevation = 5.000(Ft.)

Slope = 0.00500 s(%)= 0.50

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

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.878
Subarea runoff = 15.680 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 201.000 to Point/Station 202.000

*%%+* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1098.000(Ft.)
End of street segment elevation = 1091.600(Ft.)

10l
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Length of street segment = 670.000 (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 = 29.222 (CFS)
Depth of flow = 0.506(Ft.), Average velocity = 3.409(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 = 3.41(Ft/s)

Travel time = 3.28 min. TC = 17.18 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 (BMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.859(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, {total area with modified
rational method) (Q=KCIA) is C = 0.875

Subarea runoff = 21.859(CFs) for 9.500(Ac.)

Total runoff = 37.539(CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 15.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 37.539(CFS)

Half street flow at end of street = 18.770 (CFS)

Depth of flow = 0.541(Ft.), Average velocity = 3.766(Ft/s)

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

TTTETER R RErsepanaa eSS EEEEEEE LSS LS ELE LSS EEE RS A S S
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 = 37.539(CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 37.539(CFS)
Normal flow depth in pipe = 17.23(In.)

Flow top width inside pipe = 41.32(In.)

Critical Depth = 22.80(In.)

Pipe flow velocity = 10.09(Ft/s)

Travel time through pipe = 0.92 min.

Time of concentration (TC) = 18.09 min.
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Process from Point/Station 60.000 to Point/Station 60.000
**%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 15.000(Ac.)

Runoff from this stream = 37.539(CFS)

Time of concentration = 18.09 min.

Rainfall intensity = 2.771(In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

B e e e o A S HE N MY R O S RT AR A B W R W R TR ST,
Process from Point/Station 203.000 to Point/Station 204.000
**%* 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 3.380(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.879
Subarea runoff = 19.313(CFS)

Total initial stream area = 6.500 (Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.079(In/Hr)
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Process from Point/Station 204.000 to Point/Station 205.000
***%* 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
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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 = 31.942(CFS)
Depth of flow = 0.529(Ft.), Average velocity = 3.367(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 = 3.37(Ft/s)

Travel time = 3.34 min. TC = 16.34 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 (ABMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.946(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.876

Subarea runoff = 19.403(CFS) for 8.500(Ac.)

Total runoff = 38.716 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 30.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 38.716(CFS)

Half street flow at end of street = 19.358(CFS)

Depth of flow = 0.558(Ft.), Average velocity = 3.634(Ft/s)

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

++++++++++ R R R+
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 = 38.716(CFS)
Time of concentration = 16.34 min.
Rainfall intensity = 2.946(In/Hr)
Area averaged loss rate (Fm) = 0.0785(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 37.539 18.09 2.771
2 38.716 16.34 2.946
Omax(1l) =
1.000 * 1.000 * 37.539) +
0.939 * 1.000 * 38.716) + = 73.894
QOmax(2) =
1.065 * 0.903 * 37.539) +
1.000 * 1.000 * 38.716) + = 74.817

Total of 2 streams to confluence:
Flow rates before confluence point:
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37.539 38.716
Maximum flow rates at confluence using above data:
73.894 74.817
Area of streams before confluence:
15.000 15.000
Effective area values after confluence:
30.000 28.545
Results of confluence:
Total flow rate = 74.817 (CFS)
Time of concentration = 16.339 min.
Effective stream area after confluence = 28.545(Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.079(In/Hr)
Study area (this main stream) = 30.00(Ac.)

I R R o o L e o ot SR O U S M MU B 00 O B S A O S BT ST A S RN RS
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 = 74.817 (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
2.473(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 2.764 (Ft.)

Minor friction loss = 1.408(Ft.) K-factor = 1.50
Pipe flow velocity = 7.78(Ft/s)
Travel time through pipe = 1.07 min.
Time of concentration (TC) = 17.41 min.
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Process from Point/Station 61.000 to Point/Station 61.000
***% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 28.545(Ac.)

Runoff from this stream = 74.817 (CFS)

Time of concentration = 17.41 min.

Rainfall intensity = 2.836(In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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Process from Point/Station 206.000 to Point/Station 207.000
***%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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Initial subarea data:
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Tnitial 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)]170.2

Initial area time of concentration = 13.404 min.

Rainfall intensity = 3.318(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.879
Subarea runoff = 17.493(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 207.000 to Point/Station 208.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

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 = 32.071(CFS)
Depth of flow = 0.515({Ft.), Average velocity = 3.580(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 = 3.58 (Ft/s)

Travel time = 3.61 nmin. TC = 17.01 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.876(In/Hr) for a 100.0 year storm

FEffective runoff coefficient used for area, {total area with modified
rational method) (Q=KCIA) is C = 0.875

Subarea runoff = 22.788 (CFS) for 10.000(Ac.)
Total runoff = 40.281(CFS)

Effective area this stream = 16.00(Ac.)

Total Study Area (Main Stream No. 1) = 46.00(Ac.)
Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 40.281(CFS)

Half street flow at end of street = 20.141 (CFS)



O

O

()

(07

Depth of flow = 0.548 (Ft.), Average velocity = 3.919(Ft/s)
Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 20.000(Ft.)

FETPREETTITTTE TR eI RS SR S S S S S S S S S E S
Process from Point/Station 208.000 to Point/Station 208.000
**x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 16.000 (Ac.)

Runoff from this stream = 40.281 (CFS)

Time of concentration = 17.01 min.

Rainfall intensity = 2.876(In/Hr)

Area averaged loss rate (Fm) = 0.0785(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 74.817 17.41 2.836
2 40.281 17.01 2.876
Qmax (1) =
1.000 * 1.000 * 74.817) +
0.986 * 1.000 * 40.281) + = 114.527
Qmax(2) =
1.014 * 0.977 * 74.817) +
1.000 * 1.000 * 40.281) + = 114.438
Total of 2 streams to confluence:
Flow rates before confluence point:
74.817 40.281
Maximum flow rates at confluence using above data:
114.527 114.438
Area of streams before confluence:
28.545 16.000
Effective area values after confluence:
44,545 43.893
Results of confluence:
Total flow rate = 114.527 (CFS)
Time of concentration = 17.411 min.
Effective stream area after confluence = 44 .545(Ac.)
Stream Area average Pervious fraction{Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.079(In/Hr)
Study area (this main stream) = 44.55(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 61.000 to Point/Station 62.000
x*%% PIPEFLOW TRAVEL TIME (User specified size) ok ok ok

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 = 114.527 (CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 114.527 (CFS)
Normal flow depth in pipe = 33.89(In.)

Flow top width inside pipe = 43.73(In.)
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Critical Depth = 38.74(In.)

Pipe flow velocity = 12.07(Ft/s)
Travel time through pipe = 1.82 min.
Time of concentration (TC) = 19.23 min.
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Process from Point/Station 62.000 to Point/Station 62.000
**x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 44,545 (Ac.)

Runoff from this stream = 114.527 (CFS)

Time of concentration = 19.23 min.

Rainfall intensity = 2.672(In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
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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

8CS curve number for soil (AMC 2) = 32.00
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 3.318(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.879
Subarea runoff = 16.036 (CFS)

Total initial stream area = 5.500(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)
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Process from Point/Station 210.000 to Point/Station 211.000
**%% STREET 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.)
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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 = 32.071 (CFS)
Depth of flow = 0.521(Ft.), Average velocity = 3.491(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 = 3.49(Ft/s)

Travel time = 4.18 min. TC = 17.58 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hx)
Rainfall intensity = 2.820(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.882

Subarea runoff = 25.012 (CFS) for 11.000(Ac.)

Total runoff = 41.047 (CFS)

Effective area this stream = 16.50(Ac.)

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

Area averaged Fm value = 0.056 (In/Hr)

Street flow at end of street = 41.047 (CFS)

Half street flow at end of street = 20.524 (CFS)

Depth of flow = 0.558(Ft.), Average velocity = 3.850(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 211.000 to Point/Station 211.000
*%** CONFLUENCE OF MINOR STREAMS ok ok

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 16.500(Ac.)

Runoff from this stream = 41.047 (CFS)

Time of concentration = 17.58 min.

Rainfall intensity = 2.820(In/Hr)

Area averaged loss rate (Fm) = 0.0555(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 212.000 to Point/Station 213.000
*%+% TNITIAL AREA EVALUATION * Kok

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
Adjusted SCS curve number for AMC 3 = 52.00
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Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 3.356(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.879
Subarea runoff = 14.750 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)
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Process from Point/Station 213.000 to Point/Station 214.000
**x%% 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 = 29.499 (CFS)
Depth of flow = 0.507(Ft.), Average velocity = 3.416(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 = 3.42(Ft/s)

Travel time = 4.88 min. TC = 18.03 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.777{In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.875

Subarea runoff = 21.685(CFS) for 10.000(Ac.)
Total runoff = 36.434 (CFS)

Effective area this stream = 15.00 (Ac.)

Total Study Area (Main Stream No. 1) = 77.50(Ac.)

Area averaged Fm value = 0.079(In/Hr)
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Street flow at end of street = 36.434 (CFS)
Half street flow at end of street = 18.217 (CFS)
Depth of flow = 0.537(Ft.), Average velocity = 3.715(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 214,000 to Point/Station 214.000
*% %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 15.000 (Ac.)

Runoff from this stream = 36.434 (CFS)

Time of concentration = 18.03 min.

Rainfall intensity = 2,777 (In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)
Area averaged Pervious ratio {(Ap) = 0.1000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 114.527 19.23 2.672
2 41.047 17.58 2.820
3 36.434 18.03 2.777
Omax (1) =

1.000 * 1.000 * 114.527) +

0.947 * 1.000 * 41.047) +

0.961 * 1.000 * 36.434) + = 188.387
Omax (2) =

1.057 * 0.914 * 114.527) +

1.000 * 1.000 * 41.047) +

1.016 * 0.975 * 36.434) + = 187.795
Qmax(3) =

1.041 * 0.937 * 114.527) +

0.985 * 1.000 * 41.047) +

1.000 * 1.000 * 36.434) + = 188.588

Total of 3 streams to confluence:
Flow rates before confluence point:
114.527 41.047 36.434
Maximum flow rates at confluence using above data:
188.387 187.795 188.588
Area of streams before confluence:
44.545 16.500 15.000
Effective area values after confluence:
76.045 71.848 73.259
Results of confluence:
Total flow rate = 188.588 (CFS)
Time of concentration = 18.030 min.
Effective stream area after confluence = 73.259(Ac.)
Stream Area average Pervious fraction(Ap) = 0.100
Stream Area average soil loss rate(Fm) = 0.074 (In/Hr)
Study area (this main stream) = 76.05(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 62.000 to Point/Station 63.000
**+x*x PIPEFLOW TRAVEL TIME (User specified size) ****
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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 = 188,588 (CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 188.588 (CFS)
Normal flow depth in pipe = 34.22(In.)

Flow top width inside pipe = 52.03(In.)

Critical Depth = 47.46(In.)

Pipe flow velocity = 17.73(Ft/s)

Travel time through pipe = 1.24 min.

Time of concentration (TC) = 19.27 min.

ERTRIRITRTRRII SR RTRTTEERERVSIO RN EE ST U R ST AR TR T A SR R Rt b ik ok b o
Process from Point/Station 63.000 to Point/Station 63.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 73.259(Ac.)

Runoff from this stream = 188.588 (CFS)

Time of concentration = 19.27 min.

Rainfall intensity = 2.669(In/Hr)

Area averaged loss rate (Fm) = 0.0735(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

FRERTINIFRTRTRIRERIRTAN GURERERN REGRERVATENSY SN AT SRR SRR SR R AU R S S S S S R ARt i i ok o
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 (BMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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 = 3.121(In/Hr) for a 100.0 year storm
Fffective runoff coefficient used for area (Q=KCIA) is C = 0.887
Subarea runoff = 15.230 (CFS)

Total initial stream area = 5.500 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

INTETTTTTTITTEENEEEES NSRS E SRR TS L LR R RS S S S S SR LS A RS SRR
Process from Point/Station 216.000 to Point/Station 217.000
*%x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1071.000(Ft.)



)

O)

)

3

End of street segment elevation = 1063.700(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 = 30.460(CFS)
Depth of flow = 0.520(Ft.), Average velocity = 3.327(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 = 3.33(Ft/s)

Travel time = 4,38 nmin. TC = 19.23 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.672(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.885

Subarea runoff = 23.797(CFS) for 11.000(Ac.)

Total runoff = 39.027(CFS)

Effective area this stream = 16.50(Ac.)

Total Study Area (Main Stream No. 1) = 94 .00 (Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 39.027 (CFS)

Half street flow at end of street = 19.513(CFS)

Depth of flow = 0.557(Ft.), Average velocity = 3.671(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 = 39,027 (CFS)

Time of concentration = 19.23 min.

Rainfall intensity = 2.672(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 63.000 to Point/Station 63.000
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**** 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) = 95.59

Adjusted SCS curve number for AMC 3 = 99.12

Pervious ratio(Ap) = 0.1110 Max loss rate(Fm)= 0.002(In/Hr)
Rainfall intensity = 2.526(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 21.12 min. Rain intensity = 2.53(In/Hr)

Total area this stream = 203.97(Ac.)

Total Study Area (Main Stream No. 1) = 297.97 (Ac.)

Total runoff = 509.46 (CFS)

I o B o R it b L o S o b O S BTNV RV I I N Y VIR S N B R TR S N R
Process from Point/Station 63.000 to Point/Station 63.000
**** CONFLUENCE OF MINOR STREAMS *#*#*%

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 203.970 (Ac.)

Runoff from this stream = 509.460(CFS)

Time of concentration = 21.12 min.

Rainfall intensity = 2.526(In/Hr)

Area averaged loss rate (Fm) = 0.0020(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1110

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 188.588 19.27 2.669
2 39.027 " 19.23 2.672
3 509.460 21.12 2.526
Omax (1) =
1.000 * 1.000 * 188.588) +
0.999 * 1.000 * 39.027) +
1.057 * 0.912 * 509.460) + = 718.707
Omax (2) =
1.001 * 0.998 * 188.588) +
1.000 * 1.000 * 39.027) +
1.058 * 0.910 * 509.460) + = 718.181
Omax(3) =
0.945 * 1.000 * 188.588) +
0.944 * 1.000 * 39.027) +
1.000 * 1.000 * 509.460) + = 724.528
Total of 3 streams to confluence:
Flow rates before confluence point:
188.588 39.027 509.460
Maximum flow rates at confluence using above data:
718.707 718.181 724,528
Area of streams before confluence:
73.259 16.500 203.970
Effective area values after confluence:
275.867 275.311 293.729
Results of confluence:
Total flow rate = 724.528 (CFS)
Time of concentration = 21.120 min.
Effective stream area after confluence = 293.729(Ac.)

14
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Stream Area average Pervious fraction(Ap) = 0.108
Stream Area average soil loss rate(Fm) = 0.022(In/Hr)
Study area (this main stream) = 293.73(Ac.)

I b D b o s O A o o o o S U U St S RE Y L B U B U T S S Y R S R TR
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 = 724.528 (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
12.713(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 11.748(Ft.)

Minor friction loss = 6.265(Ft.) K-factor = 1.50
Pipe flow velocity = 16.40 (Ft/s)
Travel time through pipe = 1.34 min.
Time of concentration (TC) = 22.46 min.

D i A o I o a2 o o S T S S A S Y S B S B BB B B T T U U R S L RO ST A S R RS
Process from Point/Station 64.000 to Point/Station 64.000
**%** CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 293.729(Ac.)

Runoff from this stream = 724.528 (CFS)

Time of concentration = 22.46 min.

Rainfall intensity = 2.434 (In/Hr)

Area averaged loss rate (Fm) = 0.0222 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1076

B e e a o B B I L e s e I ol o b o ot M A S S
Process from Point/Station 218.000 to Point/Station 219.000
*%%% 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
Adjusted SCS curve number for AMC 3 = 75,80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.889(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.831
Subarea runoff = 12.012(CFS)

Total initial stream area = 5.000(Ac.)
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Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

+++++++++++ bR R R AR
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.)

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 = 21.622 (CFS)
Depth of flow = 0.509(Ft.), Average velocity = 2.489(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 = 2.49(Ft/s)

Travel time = 3.35 min. TC = 20.23 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.592(In/Hr) for a 100.0 year storm
Fffective runoff coefficient used for area, (total area with nodified
rational method) (Q=KCIA) is C = 0.824

Subarea runoff = 15.741(CFS) for 8.000 (Ac.)

Total runoff = 27.754 (CFS)

Effective area this stream = 13.00(Ac.)

Total Study Area (Main Stream No. 1) = 310.97 (Ac.)

Area averaged Fm value = 0.220(In/Hrx)

Street flow at end of street = 27.754 (CFS)

Half street flow at end of street = 13.877(CFS)

Depth of flow = 0.544 (Ft.), Average velocity = 2.748 (Ft/s)

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

P R AT RTRN SR AT A SE S SRR AR S S S SRS A ARk
Process from Point/Station 220.000 to Point/Station 221.000
%%+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1056.500(Ft.)
1051.200(Ft.)

Top of street segment elevation
End of street segment elevation
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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 = 41.630 (CFS)
Depth of flow = 0.742(Ft.), Average velocity = 3.892(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 3.79(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 32.374(Ft.)

Flow velocity = 3.89(Ft/s)

Travel time = 2.83 min. TC = 23.05 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.396(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.817

Subarea runoff = 23.176 (CFS) for 13.000 (Ac.)

Total runoff = 50.930(CFS)

Effective area this stream = 26.00(Ac.)

Total Study Area (Main Stream No. 1) = 323.97(Ac.)

Area averaged Fm value = 0.220 (In/Hr)

Street flow at end of street = 50.930 (CFS)

Half street flow at end of street = 50.930(CFS)

Depth of flow = 0.795(Ft.), Average velocity = 4.000(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 6.42 (Ft.)
Flow width (from curb towards crown)= 34.999(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 221.000 to Point/Station 221.000
*%%*%* CONFLUENCE OF MINOR STREAMS %k ok

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 26.000(Ac.)

Runoff from this stream = 50.930 (CFS)

Time of concentration = 23.05 min.

Rainfall intensity = 2.396(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
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No. (CFS) {min) (In/Hr)
1 724.528 22.46 2.434

2 50.930 23.05 2.396

Qmax (1) =

1.000 * 1.000 * 724.528) +

1.017 * 0.974 * 50.930) +
Omax(2) =

0.984 * 1.000 * 724.528)

1.000 * 1.000 * 50.930)

775.009

+ +
]

764.111

Total of 2 streams to confluence:
Flow rates before confluence point:
724.528 50.930
Maximum flow rates at confluence using above data:
775.009 764.111
Area of streams before confluence:
293.729 26.000
Effective area values after confluence:
319.060 319.729
Results of confluence:
Total flow rate = 775.009(CFS)
Time of concentration = 22.461 min.
Effective stream area after confluence = 319.060 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.140
Stream Area average soil loss rate(Fm) = 0.038(In/Hr)
Study area (this main stream) = 319.73(Ac.)

B I I o I Ik o e T S B B e e I o S o S B B N i
Process from Point/Station 64.000 to Point/Station 71.000
*%%* PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 775.009 (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
10.089(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 6.721(Ft.)

Minor friction loss = 7.168(Ft.) K-factor = 1.50
Pipe flow velocity = 17.54 (Ft/s)
Travel time through pipe = 0.63 min.
Time of concentration (TC) = 23.09 min.

PR R IR RO S R RITIOE SR INE U I U ST S SN B B A S S BT B B A A
Process from Point/Station 71.000 to Point/Station 71.000
**%x*x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 319.060 (Ac.)

Runoff from this stream = 775.009 (CFS)

Time of concentration = 23.09 min.

Rainfall intensity = 2.394 (In/Hr)

Area averaged loss rate (Fm) = 0.0382(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1395
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Process from Point/Station 71.000 to Point/Station 71.000
***x%* [JSER DEFINED FL.OW 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) = 91.43

Adjusted SCS curve number for AMC 3 = 98.29

Pervious ratio(Ap) = 0.4510 Max loss rate(Fm)= 0.015(In/Hr)
Rainfall intensity = 2.272(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 25.20 min. Rain intensity = 2.27(In/Hr)

Total area this stream = 205.19(Ac.)

Total Study Area (Main Stream No. 1) = 529.16(Ac.)

Total runoff = 424 .14 (CFS)

o L L S O o a0 R 0 1 o o o o 2 o
Process from Point/Station 71.000 to Point/Station 71.000
**%x%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 205.190 (Ac.)

Runoff from this stream = 424.140(CFS)

Time of concentration = 25.20 min.

Rainfall intensity = 2.272(In/Hr)

Area averaged loss rate (Fm) = 0.0154 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.4510

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 775.009 23.09 2.394
2 424.140 25.20 2.272
Omax(l) =
1.000 * 1.000 * 775.009) +
1.054 * 0.916 * 424.140) + = 1184.702
Qmax (2) =
0.948 * 1.000 * 775.009) +
1.000 * 1.000 * 424.140) + = 1158.863
Total of 2 streams to confluence:
Flow rates before confluence point:
775.009 424.140
Maximum flow rates at confluence using above data:
1184.702 1158.863
Area of streams before confluence:
319.060 205.190
Effective area values after confluence:
507.057 524.250
Results of confluence:
Total flow rate = 1184.702(CFS)
Time of concentration = 23.089 min.
Effective stream area after confluence = 507.057 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.261
Stream Area average soil loss rate(Fm) = 0.029(In/Hr)
Study area (this main stream) = 524.25(Ac.)

9
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Process from Point/Station 71.000 to Point/Station 89.000
*x%%* PTIPEFLOW TRAVEL TIME (User specified size) ****

Upstream point/sfation 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 = 1184.702(CFS)
Given pipe size = 108.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is

9.197(Ft.) at the headworks or inlet of the pipe(s)
Pipe friction loss = 6.119(Ft.)
Minor friction loss = 8.077(Ft.) K-factor = 1.50
Pipe flow velocity = 18.62(Ft/s)
Travel time through pipe = 0.61 min.
Time of concentration (TC) = 23.70 min.

B s S O O O s o 2 o 2 o S ST S WU TN W SO % M W O OB U B ¥ S Y Y O B S R WA A RO B
Process from Point/Station 89.000 to Point/Station 89.000
*%x% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 507.057(Ac.)

Runoff from this stream = 1184.702 (CFS)

Time of concentration = 23.70 min.

Rainfall intensity = 2.357(In/Hr)

Area averaged loss rate (Fm) = 0.0293 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.2614

B o o o s o T S Bt e B N o 2 10 o o o0 o o s o o o S O OB A AT S S SV A A ST S S
Process from Point/Station 89.000 to Point/Station 89.000
**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) = 99.51

Adjusted SCS curve number for AMC 3 = 99.90

Pervious ratio(Ap) = 0.8280 Max loss rate(Fm)= 0.002(In/Hr)
Rainfall intensity = 3.539(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 12.04 min. Rain intensity = 3.54 (In/Hr)

Total area this stream = 284 .04 (Ac.)

Total Study Area (Main Stream No. 1) = 813.20(Ac.)

Total runoff = 1062.58 (CFS)

S N ST NS B R N R S B B T o B s ko 2 I TR B
Process from Point/Station 89.000 to Point/Station 89.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 284.040 (Ac.)

Runoff from this stream = 1062.580 (CFS)

Time of concentration = 12.04 min.

Rainfall intensity = 3.539(In/Hr)

Area averaged loss rate (Fm) = 0.0016(In/Hr)
Area averaged Pervious ratio (Ap) = 0.8280
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Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1184.702 23.70 2.357
2 1062.580 12.04 3.539
Omax (1) =

1.000 * 1.000 * 1184.702) +

0.666 * 1.000 * 1062.580) + = 1892.356
Qmax(2) =

1.508 * 0.508 * 1184.702) +

1.000 * 1.000 * 1062.580) + = 1969.987

Total of 2 streams to confluence:
Flow rates before confluence point:
1184.702 1062.580
Maximum flow rates at confluence using above data:

1892.356 1969.987
Area of streams before confluence:
507.057 284.040
Effective area values after confluence:
791.097 541.665
Results of confluence:
Total flow rate = 1969.987 (CFS)
Time of concentration = 12.040 min.
Effective stream area after confluence = 541.665(Ac.)
Stream Area average Pervious fraction(Ap) = 0.465
Stream Area average soil loss rate(Fm) = 0.019(In/Hr)
Study area (this main stream) = 791.10(Ac.)
End of computations, Total Study Area = 813.20 (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) = 0.458
Area averaged SCS curve number = 88.1
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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: 07/13/04

FONTANA / LINE DZ-4 HYDROLOGY
100 YEAR STORM
JN 04339

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 600.000 to Point/Station 601.000
*%%* 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044(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 = 3.246(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 601.000 to Point/Station 602.000
*x%x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%*

Top of street segment elevation = 1060.000(Ft.)
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End of street segment elevation = 1058.300(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 = 21.615(CFS)
Depth of flow = 0.507(Ft.), Average velocity = 2.511(Ft/s)

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

Flow velocity = 2.51(Ft/s)

Travel time = 2.19 min. TC = 16.09 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.973(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 11.954 (CFS) for 5.000(Ac.)

Total runoff = 26 .364 (CFS)

Effective area this stream = 10.00(Ac.)

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

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 26.364 (CFS)

Half street flow at end of street = 13.182 (CFS)

Depth of flow = 0.534 (Ft.), Average velocity = 2.717 (Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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.)
pistance 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.)
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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 = 39.546 (CFS)
Depth of flow = 0.604 (Ft.), Average velocity = 3.162(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 = 3.16 (Ft/s)

Travel time = 3.48 min. TC = 19.57 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

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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.644 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.885

Subarea runoff = 20.435(CFS) for 10.000(Ac.)

Total runoff = 46 .800 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 46.800 (CFS)

Half street flow at end of street = 23.400(CFS)

Depth of flow = 0.638(Ft.), Average velocity = 3.381(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 ***%*

1055.000(Ft.)
1052.000(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 = 46 .800(CFS)
Depth of flow = 0.848 (Ft.), Average velocity = 3.110(Ft/s)

warning: depth of flow exceeds top of curb
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Distance that curb overflow reaches into property = 9.04(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 37.627(Ft.)

Flow velocity = 3.11(Ft/s)

Travel time = 3.54 min. TC = 23.11 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.393(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.883

Subarea runoff = 0.000(CFS) for 0.000(Ac.)

Total runoff = 46.800 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 46.800 (CFS)

Half street flow at end of street = 46.800 (CFS)

Depth of flow = 0.848(Ft.), Average velocity = 3.110(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 9.04(Ft.)
Flow width (from curb towards crown)= 37.627(Ft.)

TTTTTTTTTTTTTsswweeses eSS TR EEEEE LR LSS SRS S S S S S A S S
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 = 46.800 (CFS)

Time of concentration = 23.11 min.

Rainfall intensity = 2.393(In/Hr)

Area averaged loss rate (Fm) = 0.0440(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 604 .000 to Point/Station 605.000
*%%% 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
SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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.)

0.000
1.000
0.000
0.000

ENII ]
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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 = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.888
Subarea runoff = 14.410 (CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 605.000 to Point/Station 606.000
**x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION kkkk

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.)
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 = 21.615(CFS)
Depth of flow = 0.496 (Ft.), Average velocity = 2.637(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 = 2.64 (Ft/s)

Travel time = 2.09 min. TC = 15.99 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 2.985(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 12.059 (CFS) for 5.000(Ac.)

Total runoff = 26.469 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 30.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 26.469 (CFS)

Half street flow at end of street = 13.235(CFS)

Depth of flow = 0.523(Ft.), Average velocity = 2.858 (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 606.000 to Point/Station 607.000
**x%x% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *kkk

1055.900(Ft.)

Top of street segment elevation
1052.000(Ft.)

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

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 39.704 (CFS)
Depth of flow = 0.589 (Ft.), Average velocity = 3.331(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 = 3.33(Ft/s)

Travel time = 3.30 min. TC = 19.29 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.154 (In/Hr)
Rainfall intensity = 2.667(In/Hr) for a 100.0 year storm

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

Subarea runoff = 19.755(CFS) for 10.000(Ac.)

Total runoff = 46.224 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00(Ac.)

Area averaged Fm value = 0.099(In/Hr)

Street flow at end of street = 46.224 (CFS)

Half street flow at end of street = 23.112 (CFS)

Depth of flow = 0.618(Ft.), Average velocity = 3.538(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 = 46.224 (CFS)
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Time of concentration = 19.29 min.
Rainfall intensity = 2.667(In/Hr)
Area averaged loss rate (Fm) = 0.0990(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 46.800 23.11 2.393
2 46.224 19.29 2.667

Qmax (1) =

*

1.000 1.000 * 46.800)
0.893 * 1.000 * 46.224)

+

88.094

+
1

Qmax(2) =
1.117 * 0.835 * 46.800)
1.000 * 1.000 * 46.224)

+

89.846

+
]

Total of 2 streams to confluence:
Flow rates before confluence point:
46.800 46.224
Maximum flow rates at confluence using above data:
88.094 89.846
Area of streams before confluence:
20.000 20.000
Effective area values after confluence:
40.000 36.696
Results of confluence:
Total flow rate = 89.846 (CFS)
Time of concentration = 19.290 min.
Effective stream area after confluence = 36.696 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.163
Stream Area average soil loss rate(Fm) = 0.071(In/Hr)
Study area (this main stream) = 40.00 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 607.000 to Point/Station 45.000
x+%*** DIPEFLOW 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 = 89.846 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 89.846 (CFS)
Normal flow depth in pipe = 32.25(In.)

Flow top width inside pipe = 35.46(In.)

Critical Depth = 35.27 (In.)

Pipe flow velocity = 11.33(Ft/s)

Travel time through pipe = 0.97 min.

Time of concentration (TC) = 20.26 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 45.000 to Point/Station 45.000
*%x** CONFLUENCE OF MINOR STREAMS *#*%%*

Along Main Stream number: 1 in normal stream number 1
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Stream flow area = 36.696(Ac.)

Runoff from this stream = 89.846 (CFS)

Time of concentration = 20.26 min.

Rainfall intensity = 2.590(In/Hr)

Area averaged loss rate (Fm) = 0.0715(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1625

PRI rRrRra Rt ST TR SR SRR L E 2 X8 £ LS S S LS S S S S A A AR
Process from Point/Station 608.000 to Point/Station 609.000
*%** TINITIAL 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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 s(%)= 0.50

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

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410(CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.044 (In/Hr)

SRR RTRI IR AT IR TR Rr GTRTAT RS S BTSSR R R N R L R R RuRi kb ik kst ol kot sk
Process from Point/Station 609.000 to Point/Station 610.000
*%** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%

Top of street segment elevation = 1055.800(Ft.)
End of street segment elevation = 1053.500(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 = 21.615(CFS)
Depth of flow = 0.486 (Ft.), Average velocity = 2.774 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.556(Ft.)
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Flow velocity = 2.77(Ft/s)

Travel time = 1.98 min. TC = 15.88 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)s= 0.044 (In/Hr)
Rainfall intensity = 2.997(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = 12.164 (CFS) for 5.000(Ac.)

Total runoff = 26.574 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 50.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 26.574 (CFS)

Half street flow at end of street = 13.287(CFS)

Depth of flow = 0.514 (Ft.), Average velocity = 2.985(Ft/s)

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

TR SRR RS SR LRSS S S SRS A

Process from Point/Station 610.000 to Point/Station 611.000
*x+** QTREET FLOW TRAVEL TIME + SUBAREA FLOW 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 = 39.861 (CFS)
Depth of flow = 0.577(Ft.), Average velocity = 3.484 (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 = 3.48(Ft/s)

Travel time = 3.16 min. TC = 19.04 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
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Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.154 (In/Hr)
Rainfall intensity = 2.688(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

Subarea runoff = 20.024 (CFS) for 10.000 (Ac.)

Total runoff = 46 .598 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 60.00(Ac.)

Area averaged Fm value = 0.099 (In/Hr)

Street flow at end of street = 46.598 (CFS)

Half street flow at end of street = 23.299 (CFS)

Depth of flow = 0.606(Ft.), Average velocity = 3.706 (Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 611.000 to Point/Station 611.000
**x%* CONFLUENCE OF MINOR STREAMS * %k kk

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000(Ac.)

Runoff from this stream = 46 .598 (CFS)

Time of concentration = 19.04 min.

Rainfall intensity = 2.688(In/Hr)

Area averaged loss rate (Fm) = 0.0990 (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 89.846 20.26 2.590

2 46.598 19.04 2.688

Qmax (1) =

*

1.000 * 1.000 89.846)
0.962 * 1.000 * 46.598)

+

134.677

+
!

Omax(2) =
1.039 * 0.940 * 89.846)
1.000 * 1.000 * 46.598)

+

134.334

+
It

Total of 2 streams to confluence:
Flow rates before confluence point:
89.846 46.598
Maximum flow rates at confluence using above data:
134.677 134.334
Area of streams before confluence:
36.696 20.000
Effective area values after confluence:
56.696 54.489
Results of confluence:
Total flow rate = 134.677(CFS)
Time of concentration = 20.261 wmin.
Effective stream area after confluence = 56.696 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.185
Stream Area average soil loss rate (Fm) = 0.081(In/Hr)
Study area (this main stream) = 56.70(Ac.)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 45.000 to Point/Station 90.000
x%+* DIPEFLOW 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 = 134.677(CFS)
Given pipe size = 54.00(In.)

Calculated individual pipe flow = 134.677 (CFS)
Normal flow depth in pipe = 26.48(In.)

Flow top width inside pipe = 53.99(In.)

Critical Depth = 40.96(In.)

Pipe flow velocity = 17.34(Ft/s)

Travel time through pipe = 0.72 min.

Time of concentration (TC) = 20.98 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
*x%x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 56.696 (Ac.)

Runoff from this stream = 134.677(CFS)

Time of concentration = 20.98 min.

Rainfall intensity = 2.536(In/Hr)

Area averaged loss rate (Fm) = 0.0812(In/Hr)

Area averaged Pervious ratio (Ap) = 0.1845

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 612.000 to Point/Station 613.000
*%%* 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (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)]70.2

Initial area time of concentration = 13.902 min.

Rainfall intensity = 3.246(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.888
Subarea runoff = 14.410 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.100
Initial area Fm value = 0.044 (In/Hr)
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station . 613.000 to Point/Station 614.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1053.700(Ft.)

End of street segment elevation = 1051.100(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 = 21.615 (CFS)
Depth of flow = 0.477(Ft.), Average velocity = 2.905(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.101(Ft.)

Flow velocity = 2.91(Ft/s)

Travel time = 1.89 min. TC = 15.80 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.044 (In/Hr)
Rainfall intensity = 3.007(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.887

Subarea runoff = - 12.256 (CFS) for 5.000(Ac.)

Total runoff = 26.666 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 70.00(Ac.)

Area averaged Fm value = 0.044 (In/Hr)

Street flow at end of street = 26.666 (CFS)

Half street flow at end of street = 13.333 (CFS)

Depth of flow = 0.506(Ft.), Average velocity = 3.102(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 614 .000 to Point/Station 615.000
**x%x* 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.)
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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 = 39.998 (CFS)
Depth of flow = 0.567(Ft.), Average velocity = 3.623(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 = 3.62(Ft/s)

Travel time = 3.04 min. TC = 18.83 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.154 (In/Hr)
Rainfall intensity = 2.706(In/Hr) for a 100.0 year storm

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

Subarea runoff = 20.257(CFS) for 10.000(Ac.)

Total runoff = 46.922 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 80.00(Ac.)

Area averaged Fm value = 0.099 (In/Hr)

Street flow at end of street = 46.922 (CFS)

Half street flow at end of street = 23.461(CFS)

Depth of flow = 0.595(Ft.), Average velocity = 3.859(Ft/s)

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

FTTTTTTTETTTTeTTewewes e SRR EE L L LSS SRS S SRS SRS RS
Process from Point/Station 615.000 to Point/Station 615.000
*+%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000(Ac.)

Runoff from this stream = 46.922 (CFS)

Time of concentration = 18.83 min.

Rainfall intensity = 2.706 (In/Hr)

Area averaged loss rate (Fm) = 0.0990 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.2250

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 134.677 20.98 2.536

2 46.922 18.83 2.706
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Qmax (1)

+

1.000 * 1.000 * 134.677)

0.935 * 1.000 * 46.922) 178.541

+
fl

Qmax (2)

1.069 * 0.898 * 134.677)
1.000 * 1.000 * 46.922)

+

176.168

+
]

Total of 2 streams to confluence:
Flow rates before confluence point:
134.677 46.922

Maximum flow rates at confluence using above data:

178.541 176.168
Area of streams before confluence:

56.696 20.000
Effective area values after confluence:

76.696 70.886
Results of confluence:
Total flow rate = 178.541 (CFS)
Time of concentration = 20.982 min.
Effective stream area after confluence = 76.696 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.195
Stream Area average soil loss rate (Fm) = 0.086 (In/Hr)
Study area (this main stream) = 76.70(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

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

CIVILCADD/CIVILDESIGN Engineering Software, (¢) 1989-2001 Version 6.4
Rational Hydrology Study Date: 07/13/04

FONTANA / LINE DZ-4A HYDROLOGY
100 YEAR STORM
JN 04339

Rational hydrology study storm event year is 100.0

10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000

Soil antecedent moisture condition (AMC) = 3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 625.000 to Point/Station 626.000
*%*%x* INITIAL 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

SCS curve number for soil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(aAp) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.900(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.832
Subarea runoff = 12.060 (CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 626.000 to Point/Station 627.000
***x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1051.300(Ft.)
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End of street segment elevation = 1049.000(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 = 18.090 (CFS)
Depth of flow = 0.460(Ft.), Average velocity = 2.655(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.264(Ft.)

Flow velocity = 2.65(Ft/s)

Travel time = 2.07 min. TC = 18.85 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.704(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.827

Subarea runoff = 10.299(CFS) for 5.000(Ac.)

Total runoff = 22.358 (CFS)

Effective area this stream = 10.00(Ac.)

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

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 22.358 (CFS)

Half street flow at end of street = 11.179(CFS)

Depth of flow = 0.491 (Ft.), Average velocity = 2.798 (Ft/s)

Flow width (from curb towards crown)= 19.811(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 627.000 to Point/Station 628.000
*x*%x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *kkk

1049.000(Ft.)
1044 .600 (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.)
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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 = 33.538(CFS)
Depth of flow = 0.551(Ft.), Average velocity = 3.231(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 = 3.23(Ft/s)

Travel time = 3.40 min. TC = 22.25 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.448(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.819

Subarea runoff = 17.743 (CFS) for 10.000(Ac.)

Total runoff = 40.101(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream NoO. 1) = 20.00 (Ac.)

Area averaged Fm value = 0.220(In/Hr)

Sstreet flow at end of street = 40.101 (CFS)

Half street flow at end of street = 20.051(CFS)

Depth of flow = 0.580(Ft.), Average velocity = 3.468(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 628.000 to Point/Station 629.000
*x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 60.152 (CFS)
Depth of flow = 0.867 (Ft.), Average velocity = 3.771(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 9.99(Ft.)

Streetflow hydraulics at midpoint of street travel:
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Halfstreet flow width = 38.576 (Ft.)

Flow velocity = 3.77(Ft/s)

Travel time = 2.92 min. TC = 25.17 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.273(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.813

Subarea runoff = 33.824(CFS) for 20.000(Ac.)

Total runoff = 73.925(CFS)

Effective area this stream = 40.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)

gtreet flow at end of street = 73.925 (CFS)

Half street flow at end of street = 73.925 (CFS)

Depth of flow = 0.923(Ft.), Average velocity = 3.921(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 12.82(Ft.)
Flow width (from curb towards crown)= 41.399(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 629.000 to Point/Station 46.000
*+** PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 73.925 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 73.925(CFS)
Normal flow depth in pipe = 31.69(In.)

Flow top width inside pipe = 23.38(In.)

Critical Depth = 32.48(In.)

Pipe flow velocity = 11.22(Ft/s)

Travel time through pipe = 0.98 min.

Time of concentration (TC) = 26.15 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 = 73.925(CFS)

Time of concentration = 26.15 min.

Rainfall intensity = 2.222(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Process from Point/Station 630.000 to Point/Station 631.000
kkkk 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.971(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.833
Subarea runoff = 12.380(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

B bt o T T o R N A A T A T N X0 N AR A A TR NN AR S
Process from Point/Station 631.000 to Point/Station 632.000
*k*+ 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.)

nou

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 = 18.570 (CFS)
Depth of flow = 0.453(Ft.), Average velocity = 2.838(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.888(Ft.)

Flow velocity = 2.84(Ft/s)

Travel time = 1.94 min. TC = 18.05 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
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Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.775(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.829

Subarea runoff = 10.619(CFS) for 5.000(Ac.)

Total runoff = 22.999 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 50.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 22.999 (CFS)

Half street flow at end of street = 11.499(CFS)

Depth of flow = 0.483(Ft.), Average velocity = 2.992(Ft/s)

Flow width (from curb towards crown)= 19.420(Ft.)

A R R R R R D R L L L L e o b o bk i 2k I 0 0 P20 A T S S S A A NN RE AR A
Process from Point/Station 632.000 to Point/Station 633.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%*%x*

1041.300(Ft.)
1035.900(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

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 34.498(CFS)
Depth of flow = 0.540(Ft.), Average velocity = 3.475(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 = 3.48(Ft/s)

Travel time = 3.17 min. TC = 21.22 min.
Adding area flow to street

RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group A = 0.000
Decimal fraction so0il 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.519(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.821

Subarea runoff = 18.383(CFS) for 10.000(Ac.)
Total runoff = 41.382 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 60.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)
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Street flow at end of street = 41.382(CFS)
Half street flow at end of street = 20.691(CFS)
Depth of flow = 0.568(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.)

PR R R A AR AR ST R R R A A S AP AT UT AT AT AT AT RTRTRTRTRTRTRTRTRTRFRT AT ATATITIN ST S N AT A
Process from Point/Station 633.000 to Point/Station 633.000
*k %% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 20.000 (Ac.)

Runoff from this stream = 41.382(CFS)

Time of concentration = 21.22 min.

Rainfall intensity = 2.519(In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 73.925 26.15 2.222
2 41.382 21.22 2.519

Qmax (1) =

*
*

1.000 1.000
0.871 * 1.000

73.925)
41.382)

*
+

109.961

+
n

Qmax(2) =

*
+

1.148 * 0.811 73.925)

1.000 * 1.000 * 41.382) + 110.256

Total of 2 streams to confluence:
Flow rates before confluence point:
73.925 41.382
Maximum flow rates at confluence using above data:
109.961 110.256
Area of streams before confluence:
40.000 20.000
Effective area values after confluence:
60.000 52.452
Results of confluence:
Total flow rate = 110.256 (CFS)
Time of concentration = 21.216 min.
Effective stream area after confluence = 52.452 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.500
Stream Area average soil loss rate(Fm) = 0.220(In/Hr)
Study area (this main stream) = 60.00(Ac.)

PRI RT AR R AT RTRTRTRESE RSN SR S B A R A R A B b b 2 2 R R T o S
Process from Point/Station 46.000 to Point/Station 91.000
*%%* PIPEFLOW TRAVEL TIME (User specified size) ***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 = 110.256 (CFS)

Given pipe size = 60.00(In.)
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Calculated individual pipe flow = 110.256 (CFS)
Normal flow depth in pipe = 24.19(In.)

Flow top width inside pipe = 58.86(In.)
Critical Depth = 35.95(In.)

Pipe flow velocity = 14.87(Ft/s)

Travel time through pipe = 0.84 min.

Time of concentration (TC) = 22.06 min.

R R A b b b i bk b X A A e e e e R L DL L L
Process from Point/Station 91.000 to Point/Station 91.000
*k*%x%k CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 52.452 (Ac.)

Runoff from this stream = 110.256 (CFS)

Time of concentration = 22.06 min.

Rainfall intensity = 2.461(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

T R R R R A R U R T A A TR S R R AT TR R N ST U ST AR I AT R S ST AF AR AT RT T A RS AT AT A S S ST AR S R ST
Process from Point/Station 634.000 to Point/Station 635.000
*%k%xk 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.800(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 13.931(CFS)

Total initial stream area = 6.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

R R S LSS R R R L e L P L L L L2
Process from Point/Station 635.000 to Point/Station 636.000
**%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **%*

1041.800(Ft.)

Top of street segment elevation
1037.800(Ft.)

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.)
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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 = 20.897 (CFS)
Depth of flow = 0.442(Ft.), Average velocity = 3.389(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.356(Ft.)

Flow velocity = 3.39(Ft/s)

Travel time = 1.62 min. TC = 19.41 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.657(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.825

Subarea runoff = 12.388(CFS) for 6.000(Ac.)

Total runoff = 26.319 (CFS)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 72.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 26.319 (CFS)

Half street flow at end of street = 13.160 (CFS)

Depth of flow = 0.474(Ft.), Average velocity = 3.587(Ft/s)

Flow width (from curb towards crown)= 18.966(Ft.)

T A R T A AT R R S A ST AT R R S S A AL e e s e SR T L L L e S S S e P L S L
Process from Point/Station 636.000 to Point/Station 637.000
**x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1037.800(Ft.)

Top of street segment elevation
1031.000(Ft.)

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

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 38.382 (CFS)



O

()

O

Qe

Depth of flow = 0.538(Ft.), Average velocity = 3.887(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 = 3.89(Ft/s)

Travel time = 2.83 min. TC = 22.24 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393 (In/Hr)
Rainfall intensity = 2.449(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.789

Subarea runoff = 18.104 (CFS) for 11.000(Ac.)

Total runoff = 44 424 (CFS)

Effective area this stream = 23.00(Ac.)

Total Study Area (Main Stream No. 1) = 83.00(Ac.)

Area averaged Fm value = 0.303(In/Hr)

Street flow at end of street = 44 .424 (CFS)

Half street flow at end of street = 22 .212(CFS)

Depth of flow = 0.561(Ft.), Average velocity = 4.119(Ft/s)

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

R a2 o I T a5 3
Process from Point/Station 637.000 to Point/Station 637.000
**** CONFLUENCE OF MINOR STREAMS **%%

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 23.000(Ac.)

Runoff from this stream = 44 .424 (CFS)

Time of concentration = 22.24 min.

Rainfall intensity = 2.449(In/Hr)

Area averaged loss rate (Fm) = 0.3025(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream  Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 110.256 22.06 2.461
2 44 .424 22.24 2.449
Qmax(1l) =
1.000 * 1.000 * 110.256) +

1.006 * 0.992 44 .424) + = 154.562
Qmax(2) =

0.994 * 1.000 * 110.256) +

1.000 * 1.000 * 44 .424) + = 154.072

Total of 2 streams to confluence:
Flow rates before confluence point:
110.256 44 .424
Maximum flow rates at confluence using above data:
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Depth of flow = 0.538(Ft.), Average velocity = 3.887(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 = 3.89(Ft/s)

Travel time = 2.83 min. TC = 22.24 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.449(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.789

Subarea runoff = 18.104 (CFS) for 11.000(Ac.)

Total runoff = 44 .424 (CFS)

Effective area this stream = 23.00(Ac.)

Total Study Area (Main Stream No. 1) = 83.00(Ac.)

Area averaged Fm value = 0.303(In/Hr)

Street flow at end of street = 44 .424 (CFS)

Half street flow at end of street = 22.212 (CFS)

Depth of flow = 0.561(Ft.), Average velocity = 4.119(Ft/s)
Note: depth of flow exceeds top of street crown.

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

R R A R P A R AT AT ST AR AT AT RT RV IR AT RI A G Y I S S S S S S R AR A SRR SR
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 = 44 .424 (CFS)

Time of concentration = 22.24 min.

Rainfall intensity = 2.449 (In/Hr)

Area averaged loss rate (Fm) = 0.3025(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 110.256 22.06 2.461
2 44 .424 22 .24 2.449
Qmax (1) =
1.000 * 1.000 * 110.256) +
1.006 * 0.992 * 44 .424) + = 154 .562
Qmax(2) =
0.994 * 1.000 ~* 110.256) +
1.000 * 1.000 ~* 44 .424) + = 154.072

Total of 2 streams to confluence:
Flow rates before confluence point:
110.256 44,424
Maximum flow rates at confluence using above data:
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154 .562 154.072

Area of streams before confluence:
52.452 23.000

Effective area values after confluence:
75.260 75.452

Results of confluence:

Total flow rate = 154 .562 (CFS)

Time of concentration = 22.057 min.

Effective stream area after confluence =
Stream Area average Pervious fraction(Ap)
Stream Area average soil loss rate(Fm) =

75.260(Ac.)
0.500

0.245(In/Hr)

Study area (this main stream) = 75.45(Ac.)

End of computations, Total Study Area =
The following figures may

83.00 (Ac.)

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)
Area averaged SCS curve number = 52.8

0.500

q
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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: 01/10/05

FONTANA / LINE JURUPA AVE. 14'X 9' RCB HYDROLOGY
100 YEAR STORM
JN 04339

ok kR dk Hydrology Study Control Information ***¥xx&xk¥

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

R I B S e o o A B L B B S N W RS
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) = 99.59

Adjusted SCS curve number for AMC 3 = 99.92

Pervious ratio(Ap) = 0.4650 Max loss rate(Fm)= 0.001 (In/Hr)
Rainfall intensity = 3.539(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 12.04 min. Rain intensity = 3.54 (In/Hr)

Total area this stream = 541.67 (Ac.)

Total Study Area (Main Stream No. 1) = 541.67 (Ac.)

Total runoff = 1969.99(CFS)

T N R B T S B R B A AL AR SRS RN IS S
Process from Point/Station 89.000 to Point/Station 90.000
*%%% TMPROVED CHANNEL TRAVEL TIME ****

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 = 1969.990 (CFS)

Depth of flow = 8.627(Ft.), Average velocity = 16.310(Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 16.31(Ft/s)
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Travel time = 1.35 min.
Time of concentration = 13.39 min.
Critical depth = 8.500(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
*%** CONFLUENCE OF MINOR STREAMS %k ok

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 541.670(Ac.)

Runoff from this stream = 1969.990(CFS)

Time of concentration = 13.39 min.

Rainfall intensity = 3.320 (In/Hr)

Area averaged loss rate (Fm} = 0.0008 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.4650

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
*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) = 91.44

Adjusted SCS curve number for AMC 3 = 98.29

Pervious ratio(Ap) = 0.1950 Max loss rate(Fm)= 0.007 (In/Hr)
Rainfall intensity = 2.536(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 20.98 min. Rain intensity = 2.54 (In/Hr)

Total area this stream = 76.70(Ac.)

Total Study Area (Main Stream No. 1) = 618.37 (Ac.)

Total runoff = 178.54 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
*%** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: T in normal stream number 2

Stream flow area = 76.700(Ac.)

Runoff from this stream = 178.540 (CFS)

Time of concentration = 20.98 min.

Rainfall intensity = 2.536(In/Hr)

Area averaged loss rate (Fm) = 0.0066 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1950

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 616.000 to Point/Station 617.000
**%x%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

Adjusted SCS curve number for BMC 3 = 92.80

Pervious ratio(Ap)} = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)

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

Top (of initial area) elevation = 1540.000(Ft.)

Bottom (of initial area) elevation = 1160.000(Ft.)

Difference in elevation = 380.000(Ft.)

Slope = 0.38000 s(%)= 38.00

TC = k(0.525)*[(lengthA3)/(elevation change) 170.2

Initial area time of concentration = 10.097 min.

Rainfall intensity = 3.933(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.868
Subarea runoff = 23.895(CFS)

Total initial stream area = 7.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 617.000 to Point/Station 618.000
*%%x* TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 54.616 (CFS)
Depth of flow = 0.575(Ft.), Average velocity = 5.511(Ft/s)
xx+**%* Irregular Channel Data ook ke ok ke ke kok ok

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 = 54.616 (CFS)
' ' flow top width = 34.487(Ft.)
' ' velocity= 5.511(Ft/s)
' ' area = 9.911(Sqg.Ft)
' ! Froude number = 1.811

Upstream point elevation = 1160.000(Ft.)
Downstream point elevation = 1080.000(Ft.)

Flow length = 900.000(Ft.)
Travel time = 2.72 min.
Time of concentration = 12.82 min.
Depth of flow = 0.575(Ft.)
Average velocity = 5.511(Ft/s)
Total irregular channel flow = 54.616 (CFS)
Irregular channel normal depth above invert elev. = 0.575(Ft.)
Average velocity of channel(s) = 5.511(Ft/s)
Sub-Channel No. 1 Critical depth = 0.727(Ft.)
' ' ' Critical flow top width = 43.594 (Ft.)
' ' ' Critical flow velocity= 3.449(Ft/s)
' ' ' Critical flow area = 15.837(8q.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

3CS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140 (In/Hr)
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Rainfall intensity = 3.408(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 49.636 (CFS) for 18.000 (Ac.)
Total runoff = 73.531 (CFS)

Effective area this stream = 25.00(Ac.)

Total Study Area (Main Stream No. 1) = 643.37 (Ac.)
Area averaged Fm value = 0.140 (In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 = 73.531(CFS)
Given pipe size = 48.00(In.)

Calculated individual pipe flow = 73.531(CFS)
Normal flow depth in pipe = 20.25(In.)

Flow top width inside pipe = 47.41(In.)

Critical Depth = 31.13(In.)

Pipe flow velocity = 14.61(Ft/s)

Travel time through pipe = 0.48 min.

Time of concentration (TC) = 13.30 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
**%x% CONFLUENCE OF MINOR STREAMS * ok ok

Along Main Stream number: 1 in normal stream number 3
Stream flow area = 25.000 (Ac.)

Runoff from this stream = 73.531(CFS)

Time of concentration = 13.30 min.

Rainfall intensity = 3.334(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)

Area averaged Pervious ratio (Ap) = 1.0000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 619.000 to Point/Station 620.000
*%%x% TNITIAL AREA EVALUATION * ok 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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.
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Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.829
Subarea runoff = 13.931(CFS)

Total initial stream area = 6.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 620.000 to Point/Station 621.000
*%*%* GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1051.400(Ft.)
End of street segment elevation = 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 = 20.897 (CFS)
Depth of flow = 0.504 (Ft.), Average velocity = 2.462(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 = 2.46(Ft/s)

Travel time = 7.24 min. TC = 25.03 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.281 (In/Hr) for a 100.0 year storm

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

Subarea runoff = 8.328 (CFS) for 6.000 (Ac.)
Total runoff = 22.259(CFs)

Effective area this stream = 12.00(Ac.)

Total Study Area (Main Stream No. 1) = 655.37(Ac.)
Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 22.259(CFS)

Half street flow at end of street = 11.129(CFS)

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.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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Process from Point/Station 621.000 to Point/Station
*%%* CONFLUENCE OF MINOR STREAMS ***%*

621.000

Along Main Stream number: 1 in normal stream number 4
Stream flow area = 12.000(Ac.)

Runoff from this stream = 22.259(CFS)

Time of concentration = 25.03 min.

Rainfall intensity = 2.281(In/Hr)

Area averaged loss rate (Fm) = 0.2200(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 1969.990 13.39 3.320
2 178.540 20.98 2.536
3 73.531 13.30 3.334
4 22.259 25.03 2.281
Omax (1) =
1.000 * 1.000 * 1969.990) +
1.310 * 0.638 * 178.540) +
0.996 * 1.000 * 73.531) +
1.504 * 0.535 * 22.259) + = 2210.391
Omax (2) =
0.764 * 1.000 * 1969.990) +
1.000 * 1.000 * 178.540) +
0.750 * 1.000 * 73.531) +
1.124 * 0.838 * 22.259) + = 1759.176
Omax(3) =
1.004 * 0.993 * 1969.990) +
1.315 * 0.634 * 178.540) +
1.000 * 1.000 * 73.531) +
1.511 * 0.531 * 22.259) + = 2204.933
Qmax(4) =
0.687 * 1.000 * 1969.990) +
0.899 * 1.000 * 178.540) +
0.670 * 1.000 * 73.531) +
1.000 * 1.000 * 22.259) + = 1585.277
Total of 4 streams to confluence:
Flow rates before confluence point:
1969.990 178.540 73.531 22.259
Maximum flow rates at confluence using above data:
2210.391 1759.176 2204.933 1585.277
Area of streams before confluence:
541.670 76.700 25.000 12.000
Effective area values after confluence:
622.036 653.427 618.009 655.370
Results of confluence:
Total flow rate = 2210.391(CFS)
Time of concentration = 13.389 min.
Effective stream area after confluence = 622.036(Ac.)
Stream Area average Pervious fraction(Ap) = 0.454
Stream Area average soil loss rate(Fm) = 0.011(In/Hr)
Study area (this main stream) = 655.37 (Ac.)

TTTTTTTTTTTTTTERT R EEES S e R LS SRS S S A S S AR SRS S

Process from Point/Station 90.000 to Point/Station

91.000

ool
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**%% IMPROVED 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

Manning's 'N' = 0.015

Maximum depth of channel = 9.000(Ft.)

Flow{qg) thru subarea = 2210.391 (CFS)

Depth of flow = 7.948(Ft.), Average velocity = 19.864 (Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 19.86(Ft/s)

Travel time = 1.11 min.

Time of concentration = 14.50 min.

Critical depth = 9.125(Ft.)

R I b N I O e A 0 o 5 o o0 o N U W N IOE B R L B Y R W B S R S AR R R AT U RN AR
Process from Point/Station 91.000 to Point/Station 91.000
**%% CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 622.036(Ac.)

Runoff from this stream = 2210.391 (CFS)

Time of concentration = 14.50 min.

Rainfall intensity = 3.166(In/Hr)

Area averaged loss rate (Fm) = 0.0108(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4545

Rl D ol b o R T T ot oY RSO A S U A R R A M N NI B S N N R TR RS
Process from Point/Station 91.000 to Point/Station 91.000
*%%% [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) = 89.16

Adjusted SCS curve number for AMC 3 = 97.83

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.021 (In/Hr)
Rainfall intensity = 2.461(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 22.06 min. Rain intensity = 2.46(In/Hr)

Total area this stream = 75.26(Ac.)

Total Study Area (Main Stream No. 1)} = 730.63(Ac.)

Total runoff = 154.56(CFS)

R S i 2 s o o o L B O S B e R R S R A Sk T S T S e a3
Process from Point/Station 91.000 to Point/Station 91.000
*kx* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 75.260(Ac.)

Runoff from this stream = 154.560 (CFS)

Time of concentration = 22.06 min.

Rainfall intensity = 2.461(In/Hr)

Area averaged loss rate (Fm) = 0.0215(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000
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Process from Point/Station 638.000 to Point/Station 639.000
*%%* 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
Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(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 = 3.907({In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = (0.868
Subarea runoff = 33.906 (CFS)

Total initial stream area = 10.000(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

R R i i o o [ NV NN AL SF R ST A PR SR U R AFRr R W T AT IR R
Process from Point/Station 639.000 to Point/Station 640.000
*%%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 67.812 (CFS)
Depth of flow = 0.867(Ft.), Average velocity = 18.062(Ft/s)
*¥*kkkxd Trregular Channel Data ****x*xkkx#

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 = 67.812 (CFS)

' ' flow top width = 8.665(Ft.)

' ' velocity= 18.062 (Ft/s)

' ' area = 3.754(Sq.Ft)

' ' Froude number = 4.836
Upstream point elevation = 1540.000(Ft.)
Downstream point elevation = 1200.000(Ft.)
Flow length = 600.000 (Ft.)

Travel time = 0.55 min.

Time of concentration = 10.76 min.

Depth of flow = 0.867(Ft.)

Average velocity = 18.062(Ft/s)

Total irregular channel flow = 67.812(CFS)

Irregular channel normal depth above invert elev. 0.867(Ft.)

Average velocity of channel(s) = 18.062(Ft/s)

|oo {
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Sub-Channel No. 1 Critical depth = 1.625(Ft.)
' ! ! Critical flow top width = 16.250 (Ft.)
' ' ' Critical flow velocity= 5.136(Ft/s)
' ! ' Critical flow area = 13.203(8q.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 (BMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.785(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.867

Subarea runoff = 64.521 (CFS) for 20.000(Ac.)
Total runoff = 98.428 (CFS)

Effective area this stream = 30.00 (Ac.)

Total Study Area (Main Stream No. 1) = 760.63 (Ac.)
Area averaged Fm value = 0.140(In/Hr)

T o o o I o L o o o o o S R U RTINS R N N R R R R SRR RO
Process from Point/Station 640.000 to Point/Station 641.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***x

Estimated mean flow rate at midpoint of channel = 167.327 (CFS)
Depth of flow = 0.702(Ft.), Average velocity = 6.790(Ft/s)
**xkkxkx Trregular Channel Data ******kksx#
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 = 167.327 (CFS)
' ' flow top width = 70.202(Ft.)
' ' velocity= 6.790 (Ft/s)
' ' area = 24.642(8q.Ft)
! ' Froude number = 2.020

Upstream point elevation = 1200.000(Ft.)

Downstream point elevation = 1045.000(Ft.)

Flow length = 1500.000(Ft.)

Travel time = 3.68 min.

Time of concentration = 14.44 min.

Depth of flow = 0.702(Ft.)

Average velocity =  6.790(Ft/s)

Total irregular channel flow = 167.327 (CFS)

Irregular channel normal depth above invert elev. = 0.702(Ft.)
Average velocity of channel(s) = 6.790(Ft/s)

' Critical flow top width = 92.969 (Ft.)
Critical flow velocity= 3.872(Ft/s)
Critical flow area = 43.216(Sq.Ft)

Sub-Channel No. 1 Critical depth = 0.930(Ft.)
L]
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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

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.140(In/Hr)
Rainfall intensity = 3.173(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.860

Subarea runoff = 98.096 (CFS) for 42.000(Ac.)
Total runoff = 196.524 (CFS)

Effective area this stream = 72.00(Ac.)

Total Study Area (Main Stream No. 1) = - 802.63(Ac.)
Area averaged Fm value = 0.140(In/Hr)

R i e o L T L T A BN S A AR R W AU N B R AR U I RN N
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 = 196.524 (CFS)
Given pipe size = 42.00(In.)

Calculated individual pipe flow = 196.524 (CFS)
Normal flow depth in pipe = 32.25(In.)

Flow top width inside pipe = 35.46(In.)

Critical depth could not be calculated.

Pipe flow velocity = 24.81(Ft/s)

Travel time through pipe = 0.30 min.

Time of concentration (TC) = 14.74 min.

+++++++4++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 91.000 to Point/Station 91.000
****x CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 3

Stream flow area = 72.000 (Ac.)

Runoff from this stream = 196.524 (CFS)

Time of concentration = 14.74 min.

Rainfall intensity = 3.134(In/Hr)

Area averaged loss rate (Fm) = 0.1400(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

T T e a2 I A B O A B I N S A W W N N RURE R E R R RV R S B A I RS
Process from Point/Station 642.000 to Point/Station 643.000
**** 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{(BMC 2) = 56.00
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Adjusted SCS curve number for BMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]70.2

Initial area time of concentration = 17.789 min.

Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (O=KCIA) is C = 0.829
Subarea runoff = 13.931 (CFS)

Total initial stream area = 6.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

B e o  at O  B B  S N Ot NS S AP A A R WA S R ST BT AT AT RO
Process from Point/Station 643.000 to Point/Station 644.000
**** 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 = 23.219(CFS)
Depth of flow = 0.518(Ft.), Average velocity = 2.560(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 = 2.56(Ft/s)

Travel time = 7.81 min., TC = 25.60 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(fm)= 0.393(In/Hr)
Rainfall intensity = 2.250(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.773

Subarea runoff = 10.410(CFS) for 8.000(Ac.)
Total runoff = 24.341(CFS)
Effective area this stream = 14.00(Ac.)

Total Study Area (Main Stream No. 1) = 816.63 (Ac.)
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Area averaged Fm value = 0.319(In/Hr)
Street flow at end of street = 24.341 (CFS)
Half street flow at end of street = 12.170 (CFS)

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.)

FIFIETI NIRRT ATIE ORI ATRIRIRRTIIRVSTRVSESYRIEN TS S S SRR R R R SR SRS S S
Process from Point/Station 644.000 to Point/Station 644.000
*%k* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 14.000(Ac.)

Runoff from this stream = 24 .341 (CFS)

Time of concentration = 25.60 min.

Rainfall intensity = 2.250(In/Hr)

Area averaged loss rate (Fm) = 0.3186{(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5000

FETEPIETIIOITFIRTIIARII FSEUVIF I STRNRUSTITRRRTRRSR S B S A R RS S S S S S S ARy
Process from Point/Station 645.000 to Point/Station 646.000
%*%%%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
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(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 = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.774
Subarea runoff = 12.999(CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.393(In/Hr)

TR eSS AU SRS S S S S S SN S A SR A S
Process from Point/Station 646.000 to Point/Station 647.000
*%%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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
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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 = 20.582 (CFS)
Depth of flow = 0.502(Ft.), Average velocity = 2.440(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 = 8.20 min. TC = 25.99 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

Adjusted SCS curve number for AMC 3 = 52,00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.230(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.742

Subarea runoff = 8.504 (CFS) for 7.000(Ac.)
Total runoff = 21.503 (CFS)

Effective area this stream = 13.00(Ac.)

Total Study Area (Main Stream No. 1) = 829.63(Ac.)
Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 21.503(CFS)

Half street flow at end of street = 10.751 (CFS)

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.)

T o I I o o o B O 2t e I
Process from Point/Station 647.000 to Point/Station 647.000
***x* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 5

Stream flow area = 13.000 (Ac.)

Runoff from this stream = 21.503(CFS)

Time of concentration = 25.99 min.

Rainfall intensity = 2.230(In/Hr)

Area averaged loss rate (Fm) = 0.3926(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 2210.391 14.50 3.166

2 154.560 22.06 2.461

3 196.524 14.74 3.134
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4 24.341 25.60 2.250
5 21.503 25.99 2.230
Qmax(l) =
1.000 * 1.000 * 2210.391) +
1.289 * 0.657 * 154.560) +
1.011 * 0.983 * 196.524) +
1.474 * 0.566 * 24.341) +
1.509 * 0.558 * 21.503) + = 2575.011
Qmax(2) =
0.777 * 1.000 * 2210.3%1) +
1.000 * 1.000 * 154.560) +
0.775 * 1.000 * 196.524) +
1.109 * 0.862 * 24.341) +
1.125 * 0.849 * 21.503) + = 2067.181
Omax (3) =
0.990 * 1.000 * 2210.391) +
1.276 * 0.668 * 154.560) +
1.000 * 1.000 ~* 196.524) +
1.457 * 0.576 * 24.341) +
1.491 * 0.567 * 21.503) + = 2554.859
Qmax(4) =
0.710 * 1.000 * 2210.391) +
0.914 * 1.000 * 154.560) +
0.705 * 1.000 * 196.524) +
1.000 * 1.000 * 24.341) +
1.011 +* 0.985 * 21.503) + = 1894.671
Qmax (5) =
0.704 * 1.000 * 2210.391) +
0.906 * 1.000 * 154.560) +
0.698 * 1.000 * 196.524) +
0.990 * 1.000 ~* 24.341) +
1.000 * 1.000 * 21.503) + = 1877.927
Total of 5 streams to confluence:
Flow rates before confluence point:
2210.391 154.560 196.524 24.341 21.503
Maximum flow rates at confluence using above data:
2575.011 2067.181 2554.859 1894.671 1877.927
Area of streams before confluence:
622.036 75.260 72.000 14.000 13.000
Effective area values after confluence:
757.459 792.396 759.779 796.104 796.296
Results of confluence:
Total flow rate = 2575.011 (CFS)
Time of concentration = 14.496 min.
Effective stream area after confluence = 757.459 (Ac.)
Stream Area average Pervious fraction(dp) = 0.510
Stream Area average soil loss rate(Fm) = 0.035(In/Hr)
Study area (this main stream) = 796.30 (Ac.)

PRI AT ST SRTRISIS SR ST SRS R R S S S S S SRR R S s R
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
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Slope or 'Z' of right channel bank = 0.000
Manning's 'N’ = 0.013

Maximum depth of channel = 9.000(Ft.)
Flow(g) thru subarea = 2575.011 (CFS)
Pressure flow condition in covered channel:
Wetted perimeter = 46.00(Ft.) Flow area
Hydraulic grade line required at box inlet
Friction loss = 19.953(Ft.)

Minor Friction loss = 0.000(Ft.) K-Factor = 0.000
Flow Velocity = 20.44 (Ft/s)

Travel time = 1.09 min.

Time of concentration = 22.07 min.

126.00(Sq.Ft)
13.253(Ft.)

FETITFRIIIIIIrGr ISR R URTRIRIRTRIR RTINSO ST S SR S SR AR R R B S L S SR L
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 = 757.459(Ac.)

Runoff from this stream = 2575.011 (CFS)

Time of concentration = 22.07 min.

Rainfall intensity = 2.460 (In/Hr)

Area averaged loss rate (Fm) = 0.0351 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.5096

PPN W RS S AR R SRS S S S S S S S S S S A AR e
Process from Point/Station 650.000 to Point/Station 651.000
**k*% TINITIAL 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Initial subarea data:

Tnitial 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)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 16.778 min.

Rainfall intensity = 2.900(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.778
Subarea runoff = 11.283(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.393(In/Hr)

TSR TRTTTEE R RS R S S SRS S SRS S S A SRR A A
Process from Point/Station 651.000 to Point/Station 652.000
*%** GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1033.600(Ft.)
1031.400(Ft.)

Top of street segment elevation
End of street segment elevation

(o 15
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Length of street segment = 330.000(Ft.)

Height of curb above gqutter 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 = 16.924 (CFS)
Depth of flow = 0.454 (Ft.), Average velocity = 2.568(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 17.955(Ft.)

Flow velocity = 2.57(Ft/s)

Travel time = 2.14 min. TC = 18.92 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.698 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.769

Subarea runoff = 9.468 (CFS) for 5.000(Ac.)

Total runoff = 20.751(CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 839.63 (Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 20.751(CFS)

Half street flow at end of street = 10.376(CFS)

Depth of flow = 0.483(Ft.), Average velocity = 2.701(Ft/s)
Flow width (from curb towards crown)= 19.417(Ft.)

RN R AT RN I RN B SRRSO R R RIS G S SE U AR S O WA S N AR RS S S A it ik ok o R
Process from Point/Station 652.000 to Point/Station 653.000
**x** 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
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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 = 32.164 (CFS)
Depth of flow = 0.539(Ft.), Average velocity = 3.252(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 = 3.25(Ft/s)

Travel time = 3.84 min. TC = 22.76 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.415(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.754

Subarea runoff = 17.470(CFS) for 11.000(Ac.)
Total runoff = 38.221(CFS)

Effective area this stream = 21.00(Ac.)

Total Study Area (Main Stream No. 1) = 850.63(Ac.)
Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 38.221(CFS)

Half street flow at end of street = 19.110(CFS)

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.)

RTITRTRIETERIN RTEE UUIN STRTRTIESYRIOTI S SIAVER SUA SSSE USSR R A R S S S S R SRR A
Process from Point/Station 653.000 to Point/Station 654.000
*x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation 1026.000(Ft.)

End of street segment elevation 1023.000(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) = 0.083
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 = 48.231(CFS)
Depth of flow = 0.856(Ft.), Average velocity = 3.127(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 9.44 (Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 38.028(Ft.)
Flow velocity = 3.13(Ft/s)
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Travel time = 3.52 min. TC = 26.28 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.215(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.741

Subarea runoff = 14.275(CFS) for 11.000(Ac.)

Total runoff = 52.496 (CFS)

Effective area this stream = 32.00(Ac.)

Total Study Area (Main Stream No. 1) = 861.63(Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 52.496 (CFS)

Half street flow at end of street = 52.496 (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.)

FITIFIUIRTIRTIT R PATST IR RVIT AU IERIA IR SN TR E SRR SRR A R RS S B S S S S S S S R
Process from Point/Station 654.000 to Point/Station 654.000
*%*x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 32.000(Ac.)

Runoff from this stream = 52.496 (CFS)

Time of concentration = 26.28 min.

Rainfall intensity = 2.215(In/Hr)

Area averaged loss rate (Fm) = 0.3926 (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 2575.011 22.07 2.460
2 52.496 26.28 2.215
Qmax(l) =
1.000 * 1.000 * 2575.011) +
1.134 ~* 0.840 * 52.496) + = 2625.016
Qmax(2) =
0.899 * 1.000 * 2575.011) +
1.000 * 1.000 * 52.496) + = 2367.845
Total of 2 streams to confluence:
Flow rates before confluence point:
2575.011 52.496
Maximum flow rates at confluence using above data:
2625.016 2367.845
Area of streams before confluence:
757.459 32.000
Effective area values after confluence:
784.335 789.459

Results of confluence:

lo 18
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Total flow rate = 2625.016 (CFS)

Time of concentration = 22.073 min.

Effective stream area after confluence = 784 .335(Ac.)
Stream Area average Pervious fraction(Ap) = 0.509
Stream Area average soil loss rate(Fm) = 0.050 (In/Hr)
Study area (this main stream) = 789.46 (Ac.)

TEEERTRTIE RTRYRESEUTRIGTIN I RURTRERTRE U RUSIIN STRNSN ST B R SR S U A U R R A AR AR RS SRS E R S S LR AR
Process from Point/Station 92.000 to Point/Station 93.000
*%%x% 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(g) thru subarea = 2625.016 (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 = 8.371(Ft.)
Friction loss = 9.271(Ft.)

Minor Friction loss = 0.000(Ft.) K-Factor = 0.000
Flow Velocity = 20.83(Ft/s)

Travel time = 0.36 min.

Time of concentration = 21.34 min.

End of computations, Total Study Area = 861.63 (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) = 0.507
Area averaged SCS curve number = 90.5
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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: 01/06/05

FONTANA / LINE DZ-6 HYDROLOGY
100 YEAR STORM
JN 04339

Fokek ok ek ke k ok Hydrology Study Control Information *¥iikkkii

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

FITITETIIVETRIRIINATRI AT GTAUIN SIGVARRURVAFENRYSE SR SR ST SR AR R R S S S i et 2 o e
Process from Point/Station 714.000 to Point/Station 715.000
*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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 3.606(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880
Subarea runoff = 22.222(CFS)

Total initial stream area = 7.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)

PSR EEA EEEEEEE S PR S S S S S S A AR AR
Process from Point/Station 715.000 to Point/Station 716.000
*%%x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1092.000(Ft.)
1089.000(Ft.)

Top of street segment elevation
End of street segment elevation
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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 = 39.682 (CFS)
Depth of flow = 0.633(Ft.), Average velocity = 2.903(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 = 2.90(Ft/s)

Travel time = 4.59 min. TC = 16.26 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Br)
Rainfall intensity = 2.955(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.876

Subarea runoff = 24.374 (CFS) for 11.000 (Ac.)

Total runoff = 46.596 (CFS)

Effective area this stream = 18.00(Ac.)

Total Study Area (Main Stream No. 1) = 18.00 (Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 46.596 (CFS)

Half street flow at end of street = 23.298 (CFS)

Depth of flow = 0.669(Ft.), Average velocity = 3.088(Ft/s)

Warning: depth of flow exceeds top of curb

Note: depth of flow exceeds top of street crown.

Distance that curb overflow reaches into property = 0.10(Ft.)
Flow width (from curb towards crown)= 20.000(Ft.)

e o a0 e R L O B B o s
Process from Point/Station 716.000 to Point/Station 717.000
***+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 [l] side(s) of the street
Distance from curb to property line = 13.000(Ft.)
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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 = 72.482 (CFS)
Depth of flow = 0.842(Ft.), Average velocity = 4.900 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.77(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 37.352(Ft.)

Flow velocity = 4.90(Ft/s)

Travel time = 2.24 min. TC = 18.51 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

Adjusted SCS curve number for BMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.734(In/Hr) for a 100.0 year storm

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

Subarea runoff = 44.229(CFS) for 20.000(Ac.)

Total runoff = 90.824 (CFS)

Effective area this stream = 38.00(Ac.)

Total Study Area (Main Stream No. 1) = 38.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 90.824 (CFS)

Half street flow at end of street = 90.824 (CFS)

Depth of flow = 0.903(Ft.), Average velocity = 5.107 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 11.81 (Ft.)
Flow width (from curb towards crown)= 40.396(Ft.)

+++++++++++ AR
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 = 90.824 (CFS)

Given pipe size = 36.00(In.)

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

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

Pipe friction loss = 18.351(Ft.)

Minor friction loss = 3.845(Ft.) K-factor = 1.50
Pipe flow velocity = 12.85(Ft/s)
Travel time through pipe = 1.28 min.
Time of concentration (TC) = 19.79 min.

s o o b o T o O BT o B R T R ek 2
Process from Point/Station 33.000 to Point/Station 33.000
**k%* CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 1

Stream flow area = 38.000(Ac.)

Runoff from this stream = 90.824 (CFS)

Time of concentration = 19.79 min.

Rainfall intensity = 2.626(In/Hr)

Area averaged loss rate (Fm) = 0.0785(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

R R R R R R i e ih R o b R B S S R B R R S R T R A SEPU S AT A OIS
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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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 = 3.380(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.879
Subarea runoff = 14.857(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.079(In/Hr)
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Process from Point/Station 719.000 to Point/Station 720.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 22.285(CFS)
Depth of flow = 0.511(Ft.), Average velocity = 2.541(Ft/s)

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

Flow velocity = 2.54(Ft/s)

Travel time = 2.16 min. TC = 15.16 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 3.082(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.877

Subarea runoff = 12.171(CFS) for 5.000(Ac.)

Total runoff = 27.028 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 48.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 27.028 (CFS)

Half street flow at end of street = 13.514 (CFS)

Depth of flow = 0.538(Ft.), Average velocity = 2.744 (Ft/s)
Note: depth of flow exceeds top of street crown.

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

B o T O I s o 2 s e o L B i B R R I i 0 2
Process from Point/Station 720.000 to Point/Station 721.000
*xx* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 40.542 (CFS)
Depth of flow = 0.609(Ft.), Average velocity = 3.194 (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 = 3.19(Ft/s)

Travel time = 3.44 nin. TC = 18.61 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
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SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.725(In/Hr) for a 100.0 year storm

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

Subarea runoff = 20.617 (CFS) for 10.000(Ac.)

Total runoff = 47.645(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 58.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 47.645 (CFS)

Half street flow at end of street = 23.822 (CFS)

Depth of flow = 0.641(Ft.), Average velocity = 3.405(Ft/s)

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

o T T B T B I T O B L B O s S I e s e e X RS
Process from Point/Station 721.000 to Point/Station 722.000
**%% 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 [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
Depth of flow = 0.874(Ft.), Average velocity
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 10.34 (Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 38.928(Ft.)
Flow velocity = 3.65(Ft/s)
Travel time = 1.50 min. TC = 20.11 min.

Adding area flow to street
CONDOMINIUM 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) = 32.00
Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.601(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA}.-is C = 0.850

59.556 (CFS)
3.655(Ft/s)

1.000
0.000
0.000

NN

Subarea runoff = 18.700(CFS) for 10.000 (Ac.)
Total runoff = 66.345 (CFS)
Effective area this stream = 30.00(Ac.)
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Total Study Area (Main Stream No. 1) = 68.00 (Ac.)

Area averaged Fm value = 0.144 (In/Hr)

Street flow at end of street = 66.345 (CFS)

Half street flow at end of street = 66.345 (CFS)

Depth of flow = 0.903(Ft.), Average velocity = 3.730(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 11.82(Ft.)
Flow width (from curb towards crown)= 40.400(Ft.)

PRI IR R SR RSSO R RS RS S S S S S S S A s
Process from Point/Station 722.000 to Point/Station 722.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 66.345 (CFS)

Time of concentration = 20.11 min.

Rainfall intensity = 2.601(In/Hr)

Area averaged loss rate (Fm) = 0.1439(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 90.824 19.79 2.626
2 66.345 20.11 2.601
Omax (1) =
1.000 * 1.000 * 90.824) +
1.010 * 0.984 * 66.345) + = 156.782
Omax(2) =
0.9%90 * 1.000 * 90.824) +
1.000 * 1.000 * 66.345) + = 156.272
Total of 2 streams to confluence:
Flow rates before confluence point:
90.824 66.345
Maximum flow rates at confluence using above data:
156.782 156.272
Area of streams before confluence:
38.000 30.000
Effective area values after confluence:
67.523 68.000
Results of confluence:
Total flow rate = 156.782 (CFS)
Time of concentration = 19.791 min.
Effective stream area after confluence = 67.523 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.137
Stream Area average soil loss rate(Fm) = 0.107 (In/Hr)
Study area (this main stream) = 68.00(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 33.000 to Point/Station 34.000
x+%x* PIPEFLOW TRAVEL TIME (User specified size) *okkok

Upstream point/station elevation = 1061.000(Ft.)
Downstream point/station elevation = 1048.200(Ft.)
Pipe length = 990.00(Ft.) Manning's N = 0.013



)

O

)

o8&

No. of pipes = 1 Required pipe flow = 156.782 (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
31.202(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 35.683(Ft.)

Minor friction loss = 8.319(Ft.) K-factor = 1.50
Pipe flow velocity = 18.90 (Ft/s)

Travel time through pipe = 0.87 min.
Time of concentration (TC) = 20.66 min.

PRI A ST R S ST AT R R S S S S S S S S S R S SRR
Process from Point/Station 34.000 to Point/Station 34.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 67.523(Ac.)

Runoff from this stream = 156.782 (CFS)

Time of concentration = 20.66 min.

Rainfall intensity = 2.559(In/Hr)

Area averaged loss rate (Fm) = 0.1074 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.1368
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Process from Point/Station 723.000 to Point/Station 724.000
*%x%% 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

Adjusted SCS curve number for AMC 3 =52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Initial subarea data:

Tnitial 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)]°0.2

Initial area time of concentration = 16.212 min.

Rainfall intensity = 2.960(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.816
Subarea runoff = 12.085 (CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.275(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 724.000 to Point/Station 725.000
*%*%% 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.)
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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 = 18.127 (CFS)
Depth of flow = 0.478(Ft.), Average velocity = 2.422 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.159(Ft.)

Flow velocity = 2.42 (Ft/s)

Travel time = 4.54 min. TC = 20.75 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.553(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (0=KCIA) is C = 0.803

Subarea runoff = 8.415(CFs) for 5.000(Ac.)

Total runoff = 20.500 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 78.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 20.500 (CFS)

Half street flow at end of street = 10.250(CFS)

Depth of flow = 0.496(Ft.), Average velocity = 2.501(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 725.000 to Point/Station 729.000
*%%%* 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 [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
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Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 20.500(CFS)
Depth of flow = 0.564 (Ft.), Average velocity = 3.681(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 23.446(Ft.)

Flow velocity = 3.68(Ft/s)

Travel time = 2.99 min. TC = 23.74 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
8CS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.355(In/Hr) for a 100.0 year storm
Fffective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.795

Subarea runoff = 0.000(CFs) for 0.000 (Ac.)

Total runoff = 20.500(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area {(Main Stream No. 1) = 78.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 20.500 (CFS)

Half street flow at end of street = 20.500(CFS)

Depth of flow = 0.564 (Ft.), Average velocity = 3.681(Ft/s)

Flow width (from curb towards crown)= 23.446(Ft.)

PRSI aanE SR SR R LR S S SRS S S LSS S S S SN

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 = 20.500(CFS)

Time of concentration = 23.74 min.

Rainfall intensity = 2.355(In/Hr)

Area averaged loss rate (Fm) = 0.2748 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

TR S RS S S S S S A AR

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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(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

e
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TC = k(0.360)*[ (length”3)/(elevation change)]70.2

Initial area time of concentration = 15.305 min.

Rainfall intensity = 3.064 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.819
Subarea runoff = 12.552(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.350
Initial area Fm value = 0.275(In/Hr)

FTTERTTRTTRTEE T TREE eSS SRS R RS ED RS RS S S S S S S S S S S SRS S LSS s s
Process from Point/Station 727.000 to Point/Station 728.000
*%+* STREET FLOW TRAVEL TIME + SUBAREA FLOW BADDITION ****

Top of street segment elevation 1062.000(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) = 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 = 18.829 (CFS)
Depth of flow = 0.476(Ft.), Average velocity = 2.544 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.051(Ft.)

Flow velocity = 2.54(Ft/s)

Travel time = 2.16 min. TC = 17.47 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.831(In/Hr) for a 100.0 year storm

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

Subarea runoff = 10.450(CFS) for 5.000(Ac.)

Total runoff = 23.003(CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 88.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 23.003(CFS)

Half street flow at end of street = 11.501 (CFS)

Depth of flow = 0.504 (Ft.), Average velocity = 2.703(Ft/s)

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

TTTTTTTTTTTITRTETTEEEEE TSR SR RS LTS LSS S S SRR S S SRS A
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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

Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street = 34.504 (CFS)
Depth of flow = 0.577(Ft.), Average velocity = 3.023(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 = 3.02(Ft/s)

Travel time = 3.64 min. TC = 21.11 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate{Fm)= 0.275(In/Br)
Rainfall intensity = 2.527(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.802

Subarea runoff = 17.534(CFS) for 10.000 (Ac.)

Total runoff = 40.537(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 98.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 40.537 (CFS)

Half street flow at end of street = 20.269(CFS)

Depth of flow = 0.606(Ft.), Average velocity = 3.223(Ft/s)
Note: depth of flow exceeds top of street crown.

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

b o o L B L L 0 1 o 2 A O S S B L i 2 T R S o o
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 = 40.537 (CFS)

Time of concentration = 21.11 min.

Rainfall intensity = 2.527(In/Hr)

Area averaged loss rate (Fm) = 0.2748 (In/Hr)

Area averaged Pervious ratio (Ap) = 0.3500
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Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 156.782 20.66 2.559
2 20.500 23.74 2.355
3 40.537 21.11 2.527
Omax(l) =
1.000 * 1.000 ~* 156.782) +
1.098 * 0.870 * 20.500) +
1.014 * 0.979 * 40.537) + = 216.636
Omax(2) =
0.917 * 1.000 * 156.782) +
1.000 * 1.000 * 20.500) +
0.924 * 1.000 * 40.537) + = 201.640
QOmax(3) =
0.987 * 1.000 * 156.782) +
1.083 * 0.889 * 20.500) +
1.000 * 1.000 * 40.537) + = 214.987
Total of 3 streams to confluence:
Flow rates before confluence point:
156.782 20.500 40.537
Maximum flow rates at confluence using above data:
216.636 201.640 214.987
Area of streams before confluence:
67.523 10.000 20.000
Effective area values after confluence:
95.807 97.523 96.413
Results of confluence:
Total flow rate = 216.636 (CFS)
Time of concentration = 20.664 min.
Effective stream area after confluence = 95.807 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.202
Stream Area average soil loss rate(Fm) = 0.159(In/Hr)
Study area (this main stream) = 97.52(Ac.)

O O T S RS B S B B S e o e e i o o X X
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 = 216.636 (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
55.103(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 45.419(Ft.)

Minor friction loss = 15.884 (Ft.) K-factor = 1.50
Pipe flow velocity = 26.11(Ft/s)
Travel time through pipe = 0.42 min.
Time of concentration (TC) = 21.08 min.

TR R AT IO I RS BTN T NS S N M S S B S B R s o ST T o ko
Process from Point/Station 35.000 to Point/Station 35.000
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**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 95.807 (Ac.)

Runoff from this stream = 216.636 (CFS)

Time of concentration = 21.08 min.

Rainfall intensity = 2.528(In/Hr)

Area averaged loss rate (Fm) = 0.1589(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2024

2 o 2 L S e e B b o o 2 s I o o o L T o B e S R o
Process from Point/Station 730.000 to Point/Station 731.000
**k% 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
Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2} = 56.00
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.154(In/Br)
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 = 3.099(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.855
Subarea runoff = 13.251(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.154 (In/Hr)

++++++++++ AR AR
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 = 19.876 (CFES)
Depth of flow = 0.477(Ft.), Average velocity = 2.672(Ft/s)
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Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.099(Ft.)

Flow velocity = 2.67(Ft/s)

Travel time = 2.06 min. TC = 17.08 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.154(In/Hr)
Rainfall intensity = 2.869(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.852

Subarea runoff = 11.183(CFS) for 5.000(Ac.)

Total runoff = 24.434 (CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 108.00(Ac.)

Area averaged Fm value = 0.154 (In/Hr)

Street flow at end of street = 24,434 (CFS)

Half street flow at end of street = 12.217 (CFS)

Depth of flow = 0.506(Ft.), Average velocity = 2.849(Ft/s)
Note: depth of flow exceeds top of street crown.

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

T s i B R R L e e S LR A e

Process from Point/Station 732.000 to Point/Station 733.000
**xx* SGTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1053.600(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) = 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 = 36.650 (CFS)
Depth of flow = 0.728(Ft.), Average velocity = 3.604 (Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 3.05(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 31.632(Ft.)

Flow velocity = 3.60(Ft/s)

Travel time = 3.05 min. TC = 20.13 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

[

s
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Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for BMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.599(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.826

Subarea runoff = 18.495(CFS) for 10.000 (Ac.)

Total runoff = 42.929(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 118.00 (Ac.)

Area averaged Fm value = 0.214(In/Hr)

Street flow at end of street = 42.929 (CFS)

Half street flow at end of street = 42.929 (CFS)

Depth of flow = 0.769(Ft.), Average velocity = 3.673(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.11(Ft.)
Flow width (from curb towards crown)= 33.697(Ft.)

B o I T s o I s o 1 e e O B L O L B B i & i = S S S AR BT oS
Process from Point/Station 733.000 to Point/Station 733.000
*%*k* CONFLUENCE OF MINOR STREAMS *#***

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 20.000(Ac.)

Runoff from this stream = 42.929 (CFS)

Time of concentration = 20.13 min.

Rainfall intensity = 2.599(In/Hr)

Area averaged loss rate (Fm) = 0.2144(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 216.636 21.08 2.528
2 42.929 20.13 2.599
Qmax (1) =
1.000 * 1.000 * 216.636) +
0.970 * 1.000 * 42.929) + = 258.288
Qmax (2) =
1.030 * 0.955 ~* 216.636) +
1.000 * 1.000 * 42.929) + = 255.994
Total of 2 streams to confluence:
Flow rates before confluence point:
216.636 42,929
Maximum flow rates at confluence using above data:
258.288 255.994
Area of streams before confluence:
95.807 20.000
Effective area values after confluence:
115.807 111.488
Results of confluence:
Total flow rate = 258.288 (CFS)
Time of concentration = 21.085 min.
Effective stream area after confluence = 115.807 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.228
Stream Area average soil loss rate(Fm) = 0.168 (In/Hr)
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Study area (this main stream) = 115.81 (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

i



LINE DZ-7



O

()

O

[20]

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: 01/07/05

FONTANA / LINE DZ-7 HYDROLOGY
100 YEAR STORM
JN 04339

ok ok ok ok ok ok Hydrology Study Control Information ***kkkkkkx

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

++++++++++++ R b b R R+
Process from Point/Station 800.000 to Point/Station 801.000
**%% 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(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)]"0.2

Initial area time of concentration = 12.102 min.

Rainfall intensity = 3.528(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = (0.880
Subarea runoff = 18.626 (CFS)

Total initial stream area = 6.000(Ac.)

Pervious area fraction = 0.100

Initial area Fm value = 0.079(In/Hr)

R R N SN U T B A B S B B S B B B B o B S S B R Sk et i X R
Process from Point/Station 801.000 to Point/Station 802.000
*%%*x STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1088.000(Ft.)
1081.000(Ft.)

Top of street segment elevation
End of street segment elevation
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Length of street segment = 820.000(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 = 34.148(CFS)
Depth of flow = 0.535(Ft.), Average velocity = 3.506(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 = 3.51(Ft/s)

Travel time = 3.90 min. TC = 16.00 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.984 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.876

Subarea runoff = 23.207(CFS) for 10.000(Ac.)

Total runoff = 41,833 (CFS)

Effective area this stream = 16.00(Ac.)

Total Study Area (Main Stream No. 1) = 16.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 41.833(CFS)

Half street flow at end of street = 20.917 (CFS)

Depth of flow = 0.567{Ft.), Average velocity = 3.800(Ft/s)

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

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 802.000 to Point/Station 803.000
*%%* GTREET 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.)
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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 = 67.979 (CFS)
Depth of flow = 0.846 (Ft.), Average velocity = 4.535(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.98 (Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 37.567(Ft.)

Flow velocity = 4,53 (Ft/s)

Travel time = 2.28 min. TC = 18.28 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.755(In/Hr) for a 100.0 year storm

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

Subarea runoff = 44.869(CFS) for 20.000(Ac.)

Total runoff = 86.703 (CFS)

Effective area this stream = 36.00(Ac.)

Total Study Area (Main Stream No. 1) = 36.00 (Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 86.703(CFS)

Half street flow at end of street = 86.703 (CFS)

Depth of flow = 0.912(Ft.), Average velocity = 4.743(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 12.28(Ft.)
Flow width (from curb towards crown)= 40.864 (Ft.)

TR EREe e RS SR UL SR SRS S S S A AR S S S
Process from Point/Station 803.000 to Point/Station 36.000
**+* PIPEFLOW TRAVEL TIME (User specified size) ****

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 = 86.703 (CFS3)
Given pipe size = 36.00(In.})

Calculated individual pipe flow = 86.703(CFS)
Normal flow depth in pipe = 31.78(In.)

Flow top width inside pipe = 23.16(In.)

Critical Depth = 33.89(In.)

Pipe flow velocity = 13.13(Ft/s)

Travel time through pipe = 1.26 min.

Time of concentration (TIC) = 19.54 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 36.000 to Point/Station 36.000
x%%% CONFLUENCE OF MINOR STREAMS *ok ok ok

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 36.000(Ac.)
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Runoff from this stream = 86.703(CFS)

Time of concentration = 19.54 min.

Rainfall intensity = 2.647 (In/Hr)

Area averaged loss rate (Fm) = 0.0785 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

PIPITIT WIS SRR P S RS S S S S S S S S S S
Process from Point/Station 804.000 to Point/Station 805.000
*%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

3CS curve number for soil(AMC 2) = 32.00
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio{Ap) = 0.1000 Max loss rate(Fm)= 0.079(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)]70.2

Initial area time of concentration = 11.985 min.

Rainfall intensity = 3.548(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.880
Subarea runoff = 15.615(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.100
Initial area Fm value = 0.079(In/Hr)

FITUTITITEIIIRIIT A SRS SRS SRR R RS S S S S S E S S A S AR
Process from Point/Station 805.000 to Point/Station 806.000
*%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

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 = 31.230(CFS)
Depth of flow = 0.607(Ft.), Average velocity = 2.476(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)
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Travel time = 4.44 min. TC = 16.43 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.1000 Max loss rate(Fm)= 0.079(In/Hr)
Rainfall intensity = 2.937(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.876

Subarea runoff = 22.972(CFS) for 10.000 (Ac.)

Total runoff = 38.587 (CFS)

Effective area this stream = 15.00(Ac.)

Total Study Area (Main Stream No. 1) = 51.00(Ac.)

Area averaged Fm value = 0.079(In/Hr)

Street flow at end of street = 38.587 (CFS)

Half street flow at end of street = 19.294 (CFS)

Depth of flow = 0.650(Ft.), Average velocity = 2.692(Ft/s)

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

B e a0 2 o O S B B A 1 20 . I o o e e 0 A S O A O B L o B A B B T o o A e A N e 3
Process from Point/Station 806.000 to Point/Station 807.000
*x++ 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 = 45.018 (CFS)
Depth of flow = 0.550(Ft.), Average velocity = 4,349 (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 = 4,35(Ft/s)

Travel time = 1.26 min. TC = 17.69 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

Adjusted SCS curve number for AMC 3 = 52.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
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Rainfall intensity = 2.809(In/Hxr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with nmodified
rational method) (Q=KCIA) is C = 0.850

Subarea runoff = 9,148 (CFS) for 5.000 (Ac.)

Total runoff = 47.735(CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 56.00(Ac.)

Area averaged Fm value = 0.157 (In/Hr)

Street flow at end of street = 47.735(CFS)

Half street flow at end of street = 23.868 (CFS)

Depth of flow = 0.560(Ft.), Average velocity = 4.451(Ft/s)

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

TR e SRR USRS S S S S S S ERSS SSSA S S S SSLBOa
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 = 59.669 (CFS)
Depth of flow = 0.754(Ft.), Average velocity = 5.374 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 4.35(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 32.929(Ft.)

Flow velocity = 5.37(Ft/s)

Travel time = 1.02 min. TC = 18.72 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.716(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.822

Subarea runoff = 19.231(CFS) for 10.000(Ac.)
Total runoff = 66.967 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 66.00(Ac.)
Area averaged Fm value = 0.236(In/Hr)

Street flow at end of street = 66.967 (CFS)
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Half street flow at end of street = 66.967 (CFS)

Depth of flow = 0.784 (Ft.), Average velocity = 5.459(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.85(Ft.)
Flow width (from curb towards crown)= 34.430(Ft.)

PRI SR IS S BT R IR S B S S S S S R AR
Process from Point/Station 808.000 to Point/Station 808.000
*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 66.967 (CFS)

Time of concentration = 18.72 min.

Rainfall intensity = 2.716(In/Hr)

Area averaged loss rate (Fm) = 0.2355(In/Hrx)

Area averaged Pervious ratio (Ap) = 0.3000
Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) {min) (In/Hr)
1 86.703 19.54 2.647
2 66.967 18.72 2.716
QOmax(1l) =
1.000 * 1.000 * 86.703) +
0.972 * 1.000 * 66.967) + = 151.806
QOmax(2) =
1.027 * 0.958 * 86.703) +
1.000 * 1.000 ~* 66.967) + = 152.261
Total of 2 streams to confluence:
Flow rates before confluence point:
86.703 66.967
Maximum flow rates at confluence using above data:
151.806 152.261
Area of streams before confluence:
36.000 30.000
Effective area values after confluence:
66.000 64.488
Results of confluence:
Total flow rate = 152.261(CFS)
Time of concentration = 18.716 min.
Effective stream area after confluence = 64.488 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.191
Stream Area average soil loss rate(Fm) = 0.150(In/Hr)
Study area (this main stream) = 66.00(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 36.000 to Point/Station 37.000
*+%* PIPEFLOW TRAVEL TIME (User specified size) *kokok

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 = 152.261(CFS)
Given pipe size = 42.00(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
18.000(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 22.667 (Ft.)

Minor friction loss = 5.834 (Ft.) K-factor = 1.50
Pipe flow velocity = 15.83(Ft/s)
Travel time through pipe = 1.04 min.
Time of concentration (TC) = 19.76 min.

TR R RS A R I RVITISS BTN S BN WU TY RS RURN S B O S SRR SR A S TR S S TS ST LSS Rt &
Process from Point/Station 37.000 to Point/Station 37.000
*%*%% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 64.488 (Ac.)

Runoff from this stream = 152.261 (CFS)

Time of concentration = 19.76 min.

Rainfall intensity = 2.629(In/Hr)

Area averaged loss rate (Fm) = 0.1499(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1909

TGP PR RFU A RISV ST S IO IO B TIRE WY S B MU S AT AR T A R R S S
Process from Point/Station 809.000 to Point/Station 810.000
*%%% 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(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)]70.2

Initial area time of concentration = 16.631 min.

Rainfall intensity = 2.915(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.779
Subarea runoff = 11.352(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.393(In/Hr)

TR RN NSRS SRR R RS S RS S A A
Process from Point/Station 810.000 to Point/Station 811.000
**%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1061.000(Ft.)

End of street segment elevation = 1057.000(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
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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 = 17.028 (CFS)
Depth of flow = 0.462 (Ft.), Average velocity = 2.481 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.330(Ft.)

Flow velocity = 2.48 (Ft/s)

Travel time = 4.43 min. TC = 21.06 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.530(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.760

Subarea runoff = 7.884 (CFS) for 5.000(Ac.)

Total runoff = 19.236(CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 76.00(Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 19.236 (CFS)

Half street flow at end of street = 9.618 (CFS)

Depth of flow = 0.479(Ft.), Average velocity = 2.557(Ft/s)

Flow width (from curb towards crown)= 19.208 (Ft.)

IEUTEERETT TR TR R S EES S S S S S St S S S A SIS
Process from Point/Station 811.000 to Point/Station 812.000
*x%%%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x*

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 = 38.471(CFS)
Depth of flow = 0.705(Ft.), Average velocity = 4.085(Ft/s)

Warning: depth of flow exceeds top of curb

170
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Distance that curb overflow reaches into property = 1.93(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 30.512(Ft.)

Flow velocity = 4.08(Ft/s)

Travel time = 2.69 min. TC = 23.76 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

SCS curve number for soil (AMC 2) = 32.00

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.6000 Max loss rate(Fm)= 0.471(In/Hr)
Rainfall intensity = 2.354(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.730

Subarea runoff = 32.301(CFs) for 20.000 (Ac.)

Total runoff = 51.536 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 96.00 (Ac.)

Area averaged Fm value = 0.445(In/Hr)

Street flow at end of street = 51.536 (CFS)

Half street flow at end of street = 51.536(CFS)

Depth of flow = 0.782(Ft.), Average velocity = 4.224 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.76(Ft.)
Flow width (from curb towards crown)= 34.346(Ft.)

PRI GRS SRR SRR S S LS S SRS S SRR AR
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 = 51.536 (CFS)

Time of concentration = 23.76 min.

Rainfall intensity = 2.354 (In/Hr)

Area averaged loss rate (Fm) = 0.4449(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5667

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 152.261 19.76 2.629
2 51.536 23.76 2.354
Qmax{(1l) =
1.000 * 1.000 * 152.261) +
1.144 * 0.832 * 51.536) + = 201.303
Omax{(2) =
0.889 * 1.000 * 152.261) +
1.000 * 1.000 * 51.536) + = 186.893
Total of 2 streams to confluence:
Flow rates before confluence point:
152.261 51.536
Maximum flow rates at confluence using above data:
201.303 186.893



()

)

()

zi

Area of streams before confluence:

64.488 30.000
Effective area values after confluence:

89.439 94.488
Results of confluence:
Total flow rate = 201.303(CFS)
Time of concentration = 19.759 min.
Effective stream area after confluence = 89.439(Ac.)
Stream Area average Pervious fraction(Ap) = 0.310
Stream Area average soil loss rate(Fm) = 0.244 (In/Hr)
Study area (this main stream) = 94.49 (Ac.)

FTTTTERTETETTE R EEE SRR RS R LR S S S S S S S sl
Process from Point/Station 37.000 to Point/Station 38.000
*%%% 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 = 201.303(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
31.110(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 26.413(Ft.)

Minor friction loss = 10.197(Ft.) K-factor = 1.50
Pipe flow velocity = 20.92(Ft/s)

Travel time through pipe = 0.53 min.
Time of concentration (TC) = 20.28 min.

TETTTTTETRTESEREE e UL RS S S S S S S S S S SRS
Process from Point/Station 38.000 to Point/Station 38.000
**** CONFLUENCE OF MINOR STREAMS * ok ko

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 89.439 (Ac.)

Runoff from this stream = 201.303(CFS)

Time of concentration = 20.28 min.

Rainfall intensity = 2.588 (In/Hr)

Area averaged loss rate (Fm) = 0.2436(In/Hr)

Area averaged Pervious ratio (Ap) = 0.3102

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 813.000 to Point/Station 814.000
*%x%%* 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(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.)



O

)

O

1212

Difference in elevation = 8.100(Ft.)

Slope = 0.00810 s(%)= 0.81

TC = k(0.360)*[(length”3)/{elevation change)]170.2

Initial area time of concentration = 14.949 min.

Rainfall intensity = 3.108(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area ({(Q=KCIA) is C = 0.820
Subarea runoff = 12.749(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.350
Initial area Fm value = 0.275(In/Hr)

FEUTRTEETTTE W R Ee e e e F A PSS S LRSS S S S S S S S ASSEE S
Process from Point/Station 814.000 to Point/Station 815.000
*x%*x* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * ok ek

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 = 19.123(CFS)
Depth of flow = 0.513(Ft.), Average velocity = 2.153(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 = 2.15(Ft/s)

Travel time = 2.55 min. TC = 17.50 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

Adjusted SCS curve number for AMC 3 =52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.827(In/Hr) for a 100.0 year storm

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

Subarea runoff = 10.223(CFS) for 5.000(Ac.)

Total runoff = 22.971(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 106.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 22.971(CFS)

Half street flow at end of street = 11.486(CFS)

Depth of flow = 0.539(Ft.), Average velocity = 2.316(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 815.000 to Point/Station 816.000
**x%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x

Top of street segment elevation
End of street segment elevation

1047.300(Ft.)
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
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 = 34.457 (CFS)
Depth of flow = 0.612(Ft.), Average velocity = 2.685(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 = 2.69(Ft/s)

Travel time = 4.10 min. TC = 21.60 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.492(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with nodified
rational method) (Q=KCIA) is C = 0.801

Subarea runoff = 16.939(CFS) for 10.000 (Ac.)

Total runoff = 39.910 (CFS)

Effective area this stream = 20.00 (Ac.)

Total Study Area (Main Stream No. 1) = 116.00 (Ac.)

Area averaged Fm value = 0.275(In/Br)

Street flow at end of street = 39.910(CFS)

Half street flow at end of street = 19.955 (CFS)

Depth of flow = 0.642(Ft.), Average velocity = 2.846(Ft/s)

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

P RS R R R AR S S A S
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 = 39.910(CFS)
Time of concentration = 21.60 min.
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Rainfall intensity = 2.492 (In/Hr)
Area averaged loss rate (Fm) = 0.2748 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 201.303 20.28 2.588
2 39.910 21.60 2.492
Omax (1) =
1.000 * 1.000 * 201.303) +
1.043 * 0.939 * 39.910) + = 240.401
Omax (2) =
0.959 * 1.000 * 201.303) +
1.000 * 1.000 * 39.910) + = 232.992
Total of 2 streams to confluence:
Flow rates before confluence point:
201.303 39.910
Maximum flow rates at confluence using above data:
240.401 232.992
Area of streams before confluence:
89.439 20.000
Effective area values after confluence:
108.221 109.439
Results of confluence:
Total flow rate = 240.401 (CFS)
Time of concentration = 20.284 min.
Effective stream area after confluence = 108.221(Ac.)
Stream Area average Pervious fraction(Zp) = 0.317
Stream Area average soil loss rate(Fm) = 0.249(In/Hr)
Study area (this main stream) = 109.44 (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
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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: 01/07/05

FONTANA / LINE DZ-5 HYDROLOGY
100 YEAR STORM
JN 04339

ook ke ok ok ok ok Hydrology Study Control Information **%x %+

Rational hydrology study storm event year is 100.0
10 Year storm 1 hour rainfall = 0.930(In.)

100 Year storm 1 hour rainfall 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

L e e i o o SN S N AT R U AT A A A AT Ar ST ST AT AT
Process from Point/Station 700.000 to Point/Station 701.000
**%% 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio{Ap) = 0.3500 Max loss rate(Fm)= 0.275(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 = 3.069(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.819
Subarea runoff = 12.575(CFS)

Total initial stream area = 5.000 (Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.275(In/Hr)

I Lt b 10 E o b o o o T S S B M SN U B S T R G R A R Y N A SO S NP A RIS
Process from Point/Station 701.000 to Point/Station 702.000
*¥**% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1096.700(Ft.)
1095.000(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 = 18.863(CFS)
Depth of flow = 0.488(Ft.), Average velocity = 2.394 (Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.668(Ft.)

Flow velocity = 2.39(Ft/s)

Travel time = 2.30 min. TC = 17.56 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.822(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, {(total area with modified
rational method) (Q=KCIA) is C = 0.812

Subarea runoff = 10.346 (CFS) for 5.000(Ac.)

Total runoff = 22.922 (CFS)

Effective area this stream = 10.00(Ac.)

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

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 22.922 (CFS)

Half street flow at end of street = 11.461 (CFS)

Depth of flow = 0.514 (Ft.), Average velocity = 2.570(Ft/s)

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

IETETETTTREETE eSS SRR S S S S S AN SR A AR
Process from Point/Station 702.000 to Point/Station 703.000
*%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.)
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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 = 34.383(CFS)
Depth of flow = 0.587(Ft.), Average velocity = 2.907 (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 = 2.91(Ft/s)

Travel time = 3.78 min. TC = 21.34 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.510(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.801

Subarea runoff = 17.310(CFS) for 10.000 (Ac.)

Total runoff = 40.232 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 20.00(Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 40.232 (CFS)

Half street flow at end of street = 20.116 (CFS)

Depth of flow = 0.617(Ft.), Average velocity = 3.094 (Ft/s)

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

FETIIRIITIFOT I IIIRTRFIE ST S SE I SRR S R S e B S SR S SRS S S S S S A
Process from Point/Station 703.000 to Point/Station 704.000
*%%* STREET 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 = 60.347 (CFS)
Depth of flow = 0.757(Ft.), Average velocity = 5.382 (Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 4,49 (Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 33.076(Ft.)
Flow velocity = 5.38(Ft/s)
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Travel time = 2.04 min. TC = 23.39 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.376(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.796

Subarea runoff = 35.407(CFS) for 20.000(Ac.)

Total runoff = 75.639(CFS)

Effective area this stream = 40.00(Ac.)

Total Study Area (Main Stream No. 1) = 40.00 (Ac.)

Area averaged Fm value = 0.275(In/Hr)

Street flow at end of street = 75.639 (CFS)

Half street flow at end of street = 75.639 (CFS)

Depth of flow = 0.815(Ft.), Average velocity = 5.563(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 7.44 (Ft.)
Flow width (from curb towards crown)= 36.019(Ft.)

EITIRTI IR RTINS R S SOV RN RY I TRTE AT SR RS ERE SOE S S R S Rt St b
Process from Point/Station 704.000 to Point/Station 30.000
***+* PTIPEFLOW 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 = 75.639 (CFS)
Given pipe size = 36.00(In.)

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

Pipe friction loss = 12.856(Ft.)

Minor friction loss = 2.667(Ft.) K-factor = 1.50
Pipe flow velocity = 10.70(Ft/s)
Travel time through pipe = 1.56 min.
Time of concentration (TC) = 24.95 min.

RTINS S S S S S SRS A S S S B
Process from Point/Station 30.000 to Point/Station 30.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 40.000(Ac.)

Runoff from this stream = 75.639(CFS)

Time of concentration = 24.95 min.

Rainfall intensity = 2.286(In/Hr)

Area averaged loss rate (Fm) = 0.2748 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.3500

TR E S S S S S RES S S S A

Process from Point/Station 705.000 to Point/Station 706.000
*x*%%* TINITIAL AREA EVALUATION *Xx**
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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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Initial subarea data:

Initial 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)*[(length“3)/(elevation change)]70.2

Initial area time of concentration = 14.220 min.

Rainfall intensity = 3.202(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (0=KCIA) is C = 0.823
Subarea runoff = 26.349(CFS)

Total initial stream area = 10.000 (Ac.)

Pervious area fraction = 0.350

Initial area Fm value = 0.275(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 706.000 to Point/Station 707.000
*++%* STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION * ek ok

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
Fstimated mean flow rate at midpoint of street = 36.230(CFS)
Depth of flow = 0.532(Ft.), Average velocity = 3.765(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 = 3.76(Ft/s)

Travel time = 1.46 min. TC = 15.68 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
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Rainfall intensity = 3.020(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.825

Subarea runoff = 17.257(CFS) for 7.500(Ac.)

Total runoff = 43.607 (CFS)

Effective area this stream = 17.50(Ac.)

Total Study Area (Main Stream No. 1) = 57.50(Ac.)

Area averaged Fm value = 0.251(In/Hr)

Street flow at end of street = 43.607 (CFS)

Half street flow at end of street = 21.803 (CFS)

Depth of flow = 0.560(Ft.), Average velocity = 4.052 (Ft/s)

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

FRTRIITUIRINI ATRIRTAN QYR UL R RN AT RIOTRR IR RrA A AS S TSR SR R R R R S RS R S L 2t o o o
Process from Point/Station 707.000 to Point/Station 707.000
*%%k%x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 17.500(Ac.)

Runoff from this stream = 43.607 (CFS)

Time of concentration = 15.68 min.

Rainfall intensity = 3.020(In/Hr)

Area averaged loss rate (fm) = 0.2513(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 75.639 24.95 2.286
2 43.607 15.68 3.020
Omax (1) =
1.000 * 1.000 * 75.639) +
0.735 * 1.000 * 43.607) + = 107.681
Omax(2) =
1.365 * 0.629 * 75.639) +
1.000 * 1.000 * 43.607) + = 108.513
Total of 2 streams to confluence:
Flow rates before confluence point:
75.639 43,607
Maximum flow rates at confluence using above data:
107.681 108.513
Area of streams before confluence:
40.000 17.500
Effective area values after confluence:
57.500 42.644
Results of confluence:
Total flow rate = 108.513(CFS)
Time of concentration = 15.681 min.
Effective stream area after confluence = 42.644 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.370
Stream Area average soil loss rate(Fm) = 0.268(In/Hr)
Study area (this main stream) = 57.50(Ac.)

TR ERE SRR SRR RS RS L L LS L LSS S S S S A saa
Process from Point/Station 30.000 to Point/Station 31.000
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***% PIPEFLOW TRAVEL TIME (User specified size) ***xx*

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 = 108.513(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
17.279(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 17.093(Ft.)

Minor friction loss = 3.985(Ft.) K-factor = 1.50
Pipe flow velocity = 13.08(Ft/s)
Travel time through pipe = 1.26 min.

Time of concentration (TC) = 16.94 min.

et i o D T N S NV AR AU B A B N RSP W ST AR AT
Process from Point/Station 31.000 to Point/Station 31.000
*%%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 42.644 (Ac.)

Runoff from this stream = 108.513(CFS)

Time of concentration = 16.94 min.

Rainfall intensity = 2.883(In/Hr)

Area averaged loss rate (Fm) = 0.2676(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3696

R i e ot o D D R T 1 N NI I RN SN N A NP A SRRV I AR RO
Process from Point/Station 708.000 to Point/Station 709.000
*%** 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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)]~0.2

Initial area time of concentration = 19.976 min.

Rainfall intensity = 2.612(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.824
Subarea runoff = 16.144 (CFS)

Total initial stream area = 7.500(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.220(In/Hr)

SR i IR i g o o T B O AR S U B VISV IE S I N T OT A T IO T S A RO B T R
Process from Point/Station 709.000 to Point/Station 710.000
***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***x
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Top of street segment elevation
End of street segment elevation

10639.200(Ft.)
1062.600 (Ft.)

[II]

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 = 37.669(CFS)
Depth of flow = 0.687(Ft.), Average velocity = 4,266 (Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 1.00(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 29.579(Ft.)

Flow velocity = 4.27(Ft/s)

Travel time = 2.58 min. TC = 22.56 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

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.428(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.818

Subarea runoff = 38.509(CFS) for 20.000(Ac.)

Total runoff = 54.653(CFS)

Effective area this stream = 27.50(Ac.)

Total Study Area (Main Stream No. 1) = 85.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 54.653 (CFS)

Half street flow at end of street = 54.653(CFS)

Depth of flow = 0.785(Ft.), Average velocity = 4.438(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.91(Ft.)
Flow width (from curb towards crown)= 34,489(Ft.)

R I i i T S I R R S R R R R R AT R ST TR SR IRy
Process from Point/Station 710.000 to Point/Station 710.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 27.500(Ac.)

Runoff from this stream = 54,653 (CFS)

Time of concentration = 22.56 min.

Rainfall intensity = 2.428 (In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000
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Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 108.513 16.94 2.883
2 54.653 22.56 2.428
Omax(l) =
1.000 =* 1.000 * 108.513) +
1.206 * 0.751 * 54.653) + = 158.021
Omax (2) =
0.826 * 1.000 * 108.513) +
1.000 ~* 1.000 * 54.653) + = 144.295
Total of 2 streams to confluence:
Flow rates before confluence point:
108.513 54.653
Maximum flow rates at confluence using above data:
158.021 144.295
Area of streams before confluence:
42.644 - 27.500
Effective area values after confluence:
63.300 70.144
Results of confluence:
Total flow rate = 158.021 (CFS)
Time of concentration = 16.942 min.
Effective stream area after confluence = 63.300(Ac.)
Stream Area average Pervious fraction(aAp) = 0.421
Stream Area average soil loss rate(Fm) = 0.249(In/Hr)
Study area (this main stream) = 70.14 (Ac.)

R B Sttt sl b D I I T T T T R M S A N AN SR R A N R SRR Rr AT T RTATY
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 = 158.021 (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

28.017(Ft.) at the headworks or inlet of the pipe(s)
Pipe friction loss = 24.166(Ft.)
Minor friction loss = 8.451(Ft.) K-factor = 1.50
Pipe flow velocity = 19.05(Ft/s)
Travel time through pipe = 0.58 min.
Time of concentration (TC) = 17.52 min.

I B i o o o A ot i a0 S O T S T A Y B B B R R A R RUR S R S R R
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 = 63.300(Ac.)
Runoff from this stream = 158.021 (CFS)
Time of concentration = 17.52 min.
Rainfall intensity = 2.826(In/Hr)
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Area averaged loss rate (Fm) = 0.2490(In/Hr)
Area averaged Pervious ratio (Ap) = 0.4207

e e e o R R L I b R R e o o TR I DA AT AT RT I R NP A R RTRI AT SR
Process from Point/Station 711.000 to Point/Station 712.000
*%** TINITIAL 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
Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio{(Ap) = 0.5000 Max loss rate(Fm)= 0.220(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 = 2.939(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.833
Subarea runoff = 12.238(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.220(In/Hr)

I o b b o o o O S O o Y Y S R N RN KU AU N KT OF W B S S R TR AT AR
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 [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 = 30.594 (CFS)
Depth of flow = 0.749(Ft.), Average velocity = 2.803(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 4.09(Ft.)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 32.675(Ft.)

Flow velocity = 2.80(Ft/s)

Travel time = 5.89 min. TC = 22.29 min.
Adding area flow to street
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RESIDENTIAL(5 - 7 dwl/acre)

Decimal fraction soil group & = 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 socil (AMC 2) = 56.00

Adjusted SCS curve number for AMC 3 = 75.80

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.220(In/Hr)
Rainfall intensity = 2.445(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.819

Subarea runoff = 27.821(CFS) for 15.000 (Ac.)

Total runoff = 40.058 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 105.00(Ac.)

Area averaged Fm value = 0.220(In/Hr)

Street flow at end of street = 40.058 (CFS)

Half street flow at end of street = 40.058 (CFS)

Depth of flow = 0.819(Ft.), Average velocity = 2.914(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 7.60(Ft.)
Flow width (from curb towards crown)= 36.188(Ft.)

R b b L D S e 1 s o A o o oY S WU A Y N NV MU R U R R A B R O S B O S N R AR
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 = 40.058 (CFS)

Time of concentration = 22.29 min.

Rainfall intensity = 2.445(In/Hr)

Area averaged loss rate (Fm) = 0.2200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 158.021 17.52 2.826
2 40.058 22.29 2.445
Qmax(l) =
1.000 * 1.000 * 158.021) +
1.171 * 0.786 * 40.058) + = 194.884
Qmax(2) =
0.852 * 1.000 * 158.021) +
1.000 * 1.000 * 40.058) + = 174.764
Total of 2 streams to confluence:
Flow rates before confluence point:
158.021 40.058
Maximum flow rates at confluence using above data:
194.884 174.764
Area of streams before confluence:
63.300 20.000
Effective area values after confluence:
79.020 83.300
Results of confluence:
Total flow rate = 194.884 (CFS)



()

)

O

(312

Time of concentration = 17.520 min.

Effective stream area after confluence = 79.020(Ac.)
Stream Area average Pervious fraction(Ap) = 0.440
Stream Area average soil loss rate(Fm) = 0.242 (In/Hr)
Study area (this main stream) = 83.30(Ac.)

B T R I o o 20 S S N AR B T S T o o o
Process from Point/Station 32.000 to Point/Station 35.000
*%x* 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
No. of pipes = 1 Required pipe flow = 194.884 (CFS)
Given pipe size = 51.00(In.)

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

Pipe friction loss = 17.579(Ft.)

Minor friction loss = 4,396 (Ft.) K-factor = 1.50
Pipe flow velocity = 13.74 (Ft/s)

Travel time through pipe = 1.60 min.
Time of concentration (TC) = 19.12 min.

SR RURTRTRT RYRNIERE RN R RENY U SESIOLRERE RURYIN EE R TSN R S SRS ST R N SO A A R T T Lt ot o
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 = 79.020(Ac.)

Runoff from this stream = 194.884 (CFS)

Time of concentration = 19.12 min.

Rainfall intensity = 2.681(In/Hr)

Area averaged loss rate (Fm) = 0.2420(In/Hr)

Area averaged Pervious ratio (Ap) = 0.4397

FRTRUINUE AT R U RURVIRERTRTE SFRE R TE RN UYSE RTSESE SUEN B RS SR RN S R R S AT AT B 2 i b ok o o
Process from Point/Station 35.000 to Point/Station 35.000
*%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) = 75.62

Adjusted SCS curve number for AMC 3 = 91.37

Pervious ratio(Ap) = 0.2280 Max loss rate(Fm)= 0.038(In/Hr)
Rainfall intensity = 2.528(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 21.09 min. Rain intensity = 2.53(In/Hr)

Total area this stream = 115.81 (Ac.)

Total Study Area (Main Stream No. 1) = 220.81(Ac.)

Total runoff = 258.29(CFS)

FRTTIFIN IR RT TN SRR BT S TR A SR S S S S S
Process from Point/Station 35.000 to Point/Station 35.000
*% %% CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2
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Stream flow area = 115.810(Ac.)

Runoff from this stream = 258.290(CFS)

Time of concentration = 21.09 min.

Rainfall intensity = 2.528(In/Hr)

Area averaged loss rate (Fm) = 0.0380(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2280

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Br)
1 194.884 19.12 2.681
2 258.290 21.09 2.528
Omax(l) =
1.000 * 1.000 * 194.884) +
1.061 * 0.907 * 258.290) + = 443.461
Omax(2) =
0.937 * 1.000 * 194.884) +
1.000 * 1.000 * 258.290) + = 440.941
Total of 2 streams to confluence:
Flow rates before confluence point:
194.884 258.290
Maximum flow rates at confluence using above data:
443.461 440.941
Area of streams before confluence:
79.020 115.810
Effective area values after confluence:
184.019 194,830
Results of confluence:
Total flow rate = 443.461 (CFS)
Time of concentration = 19.121 min.
Effective stream area after confluence = 184.019 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.314
Stream Area average soil loss rate(Fm) = 0.121(In/Hr)
Study area (this main stream) = 194.83 (Ac.)

I T I s o O o S L R a0 I s o o L o O B B o o I 5
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 = 443.461 (CFS)
Given pipe size = 84.00(In.)

Calculated individual pipe flow = 443.461 (CFS)
Normal flow depth in pipe = 71.25(In.)

Flow top width inside pipe = 60.28(In.)

Critical Depth = 66.41(In.)

Pipe flow velocity = 12.73(Ft/s)

Travel time through pipe = 1.73 min.

Time of concentration (TC) = 20.85 min.

R R UE R AT U NIRRT RTRE RITEAY U SY U ST UT G RN IR RL Y R A S A W R R A AR e
Process from Point/Station 38.000 to Point/Station 38.000
****x CONFLUENCE OF MINOR STREAMS ****
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Along Main Stream number: 1 in normal stream number 1

Stream flow area = 184.019(Ac.)

Runoff from this stream = 443.461 (CFS)

Time of concentration = 20.85 min.

Rainfall intensity = 2.545(In/Hr)

Area averaged loss rate (Fm) = 0.1208(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3139

B s o o e O i b S b o L S RURN AU SR RE RFRE SURE NUIE RN L B S B BN N RU R R R AU RERU R RS
Process from Point/Station 38.000 to Point/Station 38.000
**%* USER DEFINED FLOW INFORMATION AT A POINT ****

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

SCS curve number for soil(AMC 2) = 71.97

Adjusted SCS curve number for AMC 3 = 88.58

Pervious ratio(Ap) = 0.3170 Max loss rate(Fm)= 0.069(In/Hr)
Rainfall intensity = 2.588 (In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 20.28 min. Rain intensity = 2.59(In/Hr)

Total area this stream = 108.22(Ac.)

Total Study Area (Main Stream No. 1) = 329.03(Ac.)

Total runoff = 240.40 (CFS)

o I S O S b s o o o a5 o o o ST A WY U N U S S WA B A S Y VA 1 ST A WU S O S A SR
Process from Point/Station 38.000 to Point/Station 38.000
**x** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 108.220(Ac.)

Runoff from this stream = 240.400(CFS)

Time of concentration = 20.28 min.

Rainfall intensity = 2.588(In/Hr)

Area averaged loss rate (Fm) = 0.0693(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3170

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFES) (min) (In/Hr)
1 443,461 20.85 2.545
2 240.400 20.28 2.588
Qmax(1l) =
1.000 * 1.000 * 443.461) +
0.983 * 1.000 * 240.400) + = 679.794
QOmax(2) =
1.018 * 0.973 * 443.461) +
1.000 * 1.000 ~* 240.400) + = 679.339
Total of 2 streams to confluence:
Flow rates before confluence point:
443.461 240.400
Maximum flow rates at confluence using above data:
679.794 679.339
Area of streams before confluence:
184.019 108.220
Effective area values after confluence:
292.239 287.216
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Results of confluence:

Total flow rate = 679.794 (CFS)

Time of concentration = 20.849 min.

Effective stream area after confluence = 292.239(Ac.)
Stream Area average Pervious fraction(Ap) = 0.315
Stream Area average soil loss rate(Fm) = 0.102(In/Hx)
Study area (this main stream) = 292.24 (Ac.)

PRI T R RS R S A RS S S S S S S S S S S S E S SASa
Process from Point/Station 38.000 to Point/Station 39.000
*%+%%* 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 = 679.794 (CFS)
Given pipe size = 84.00(In.)

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

Pipe friction loss = 11.207(Ft.)

Minor friction loss = 7.268(Ft.) K-factor = 1.50
Pipe flow velocity = 17.66(Ft/s)
Travel time through pipe = 0.93 min.
Time of concentration (TC) = 21.78 min.

PRSI E RS S S S S A S S S S S S S S S S SRS
Process from Point/Station 39,000 to Point/Station 39.000
*+%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 292.239(Ac.)

Runoff from this stream = 679.794 (CFS)

Time of concentration = 21.78 min.

Rainfall intensity = 2.479(In/Hr)

Area averaged loss rate (Fm) = 0.1017(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3150

NIRRT eSS A S S S S SRS R RS SRS A S s an b
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
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(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)*[(lengthA3)/(elevation change)170.2

Initial area time of concentration = 17.789 min.

1315
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Rainfall intensity = 2.800(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.774
Subarea runoff = 10.833(CFS)

Total initial stream area = 5.000(Ac.)
Pervious area fraction = 0.500
Initial area Fm value = 0.393(In/Hr)

e o S O o o o o Y T o ot MY T A A T O T T T B S W A S A B A A A e R B RS e
Process from Point/Station 818.000 to Point/Station 819.000
**%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***%*

1044.000(Ft.)
1042.300(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 = 16.249(CFS)
Depth of flow = 0.466(Ft.), Average velocity = 2.307(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.574(Ft.)

Flow velocity = 2.31(Ft/s)

Travel time = 2.38 min. TC = 20.17 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.596(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) {(Q=KCIA) is C = 0.764

Subarea runoff = 9.001(CFsS) for 5.000(Ac.)

Total runoff = 19.834 (CFS)

Effective area this stream = 10.00 (Ac.)

Total Study Area (Main Stream No. 1) = 339.03(Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 19.834 (CFS)

Half street flow at end of street = 9.917 (CFS)

Depth of flow = 0.496(Ft.), Average velocity = 2.426(Ft/s)

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

FENEERVAFRIRTRTRTRURN R RVIURURTSTRVRVRLSERISS RIS BINE RS B U0 S NS AT SR SR AR AR U S R R R E R S S
Process from Point/Station 819.000 to Point/Station 820.000
*%%%x GTREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***¥*
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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 = 29.751(CFS)
Depth of flow = 0.555(Ft.), Average velocity = 2.825(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 = 2.82(Ft/s)

Travel time = 3.89 min. TC = 24.07 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.335(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.749

Subarea runoff = 15.138(CFS) for 10.000(Ac.)

Total runoff = 34.972 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 349.03 (Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 34.972 (CFS)

Half street flow at end of street = 17.486 (CFS)

Depth of flow = 0.582(Ft.), Average velocity = 3.012(Ft/s)
Note: depth of flow exceeds top of street crown.

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

T s o O B b s 0 2 o o o o O SN A M S B S T A E AR A R N S M R SR N SR SN S R W AR OTI §
Process from Point/Station 820.000 to Point/Station 821.000
*%*k% 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 [1l] side(s) of the street
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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 = 43.715(CFS)
Depth of flow = 0.792(Ft.), Average velocity = 3.469(Ft/s)
Warning: depth of flow exceeds top of curb
Distance that curb overflow reaches into property = 6.26(Ft.)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 34.842(Ft.)
Flow velocity = 3.47(Ft/s)
Travel time = 1.59 min. TC = 25.65 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
Adjusted SCS curve number for BMC 3 = 52.00
Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(In/Hr)
Rainfall intensity = 2.248(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.743

Subarea runoff = 15.118(CFS) for 10.000(Ac.)

Total runoff = 50.090 (CFS)

Effective area this stream = 30.00(Ac.)

Total Study Area (Main Stream No. 1) = 359.03(Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 50.090 (CFS)

Half street flow at end of street = 50.090 (CFS)

Depth of flow = 0.827(Ft.), Average velocity = 3.545(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.04 (Ft.)
Flow width (from curb towards crown)= 36.623(Ft.)

TR T N I T U AT ST BB B0 R Y B R W AT i B B A B R B R = S o B T e
Process from Point/Station 821.000 to Point/Station 821.000
***x% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 30.000(Ac.)

Runoff from this stream = 50.090 (CFS)

Time of concentration = 25.65 min.

Rainfall intensity = 2.248(In/Hr)

Area averaged loss rate (Fm) = 0.3926 (In/Hr)

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

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

1 679.794 21.78 2.479

2 50.090 25.65 2.248

Qmax(1l) =

1.000 * 1.000 * 679.794) +
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1.125 * 0.849 * 50.090) +
Omax (2) =

0.903 * 1.000 = 679.794) +

1.000 * 1.000 * 50.090) +

727.640

663.645

Total of 2 streams to confluence:
Flow rates before confluence point:
679.794 50.090
Maximum flow rates at confluence using above data:
727.640 663.645
Area of streams before confluence:
292.239 30.000
Effective area values after confluence:
317.714 322.239
Results of confluence:
Total flow rate = 727.640 (CFS)
Time of concentration = 21.783 min.
Effective stream area after confluence = 317.714 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.332
Stream Area average soil loss rate(Fm) = 0.129(In/Hr)
Study area (this main stream) = 322.24 (Ac.)

I i o 0 o I a0 ot R S T A I A O A S TN A B N R0 N SV Y A S VIS R NP S R G R AR R R R AR
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 = 727.640(CFS)
Given pipe size = 84.00(In.)

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

Pipe friction loss = 22.307(Ft.)

Minor friction loss = 8.327(Ft.) K-factor = 1.50
Pipe flow velocity = 18.91 (Ft/s)
Travel time through pipe = 1.52 min.
Time of concentration (TC) = 23.30 min.

B i o 0 B o b O I ok o o ok o M S S S AT B S A A MU MY M B B A NN B S RN R R RV AR
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 = 317.714 (Ac.)

Runoff from this stream = 727.640 (CFS)

Time of concentration = 23.30 min.

Rainfall intensity = 2.381(In/Hr)

Area averaged loss rate (Fm) = 0.1288(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3323

I I b b o L o a0 2 e I o o O S S B S B O e b b =
Process from Point/Station 822.000 to Point/Station 823.000
**+%x TNITIAL AREA EVALUATION ****

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
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(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 = 2.673(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.768
Subarea runoff = 10.263(CFS)

Total initial stream area = 5.000(Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.393(In/Hr)

R B o
Process from Point/Station 823.000 to Point/Station 824.000
**x*%+ STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

1034.300(Ft.)
1032.000(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

Manning's N from grade break to crown = 0.0150

Estimated mean flow rate at midpoint of street = 15.394 (CFS)
Depth of flow = 0.487(Ft.), Average velocity = 1.965(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 19.610(Ft.)

Flow velocity = 1.97(Ft/s)

Travel time = 5.60 min. TC = 24.81 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393 (In/Hr)
Rainfall intensity = 2.293(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.746
Subarea runoff = 6.842(CFS) for 5.000(Ac.)
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Total runoff = 17.105(CFS)

Effective area this stream = 10.00(Ac.)

Total Study Area (Main Stream No. 1) = 369.03 (Ac.)

Area averaged Fm value = 0.393(In/Hr)

Street flow at end of street = 17.105(CFS)

Half street flow at end of street = 8.552 (CFS)

Depth of flow = 0.502(Ft.), Average velocity = 2.034 (Ft/s)

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

B o T o S o B T B B B B uh a5 2% 10 o o S A S R R o R AR S R L L
Process from Point/Station 824.000 to Point/Station 825.000
***kk 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.)

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 = 25.657 (CFS)
Depth of flow = 0.630(Ft.), Average velocity = 3.548(Ft/s)

Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 26.759(Ft.)

Flow velocity = 3.55(Ft/s)

Travel time = 3.10 min. TC = 27.91 nmin.
Adding area flow to street

CONDOMINIUM subarea type

Decimal fraction scil 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 2.137(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.759

Subarea runoff = 15.349(CFS) for 10.000(Ac.)

Total runoff = 32.454 (CFS)

Effective area this stream = 20.00(Ac.)

Total Study Area (Main Stream No. 1) = 379.03(Ac.)

Area averaged Fm value = 0.334 (In/Hr)

Street flow at end of street = 32.454 (CFS)

Half street flow at end of street = 32.454 (CFS)

Depth of flow = 0.684 (Ft.), Average velocity = 3.711(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 0.86(Ft.)
Flow width (from curb towards crown)= 29.439(Ft.)
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Process from Point/Station 825.000 to Point/Station 826.000
*%**x 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 [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 = 37.322(CFS)
Depth of flow = 0.767(Ft.), Average velocity = 3.210(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.03(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 33.617(Ft.)

Flow velocity = 3.21(Ft/s)

Travel time = 3.89 min. TC = 31.81 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
Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.3500 Max loss rate(Fm)= 0.275(In/Hr)
Rainfall intensity = 1.976(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.754

Subarea runoff = 6.286 (CFS) for 6.000 (Ac.)

Total runcff = 38.740(CFS)

Effective area this stream = 26.00 (Ac.)

Total Study Area (Main Stream No. 1) = 385.03 (Ac.)

Area averaged Fm value = 0.320(In/Hr)

Street flow at end of street = 38.740(CFS)

Half street flow at end of street = 38.740 (CFS)

Depth of flow = 0.777(Ft.), Average velocity = 3.227(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 5.52(Ft.)
Flow width (from curb towards crown)= 34.101(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 826.000 to Point/Station 826.000
**x** CONFLUENCE OF MINOR STREAMS Fokkok

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 26.000(Ac.)
Runoff from this stream = 38.740(CFS)

(37
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Time of concentration = 31.81 min.

Rainfall intensity = 1.976(In/Hr)

Area averaged loss rate (Fm) = 0.3201 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.4077

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 727.640 23.30 2.381
2 38.740 31.81 1.976
Qmax(l) =
1.000 * 1.000 * 727.640) +
1.245 * 0.733 * 38.740) + = 762.972
QOmax(2) =
0.820 * 1.000 * 727.640) +
1.000 * 1.000 * 38.740) + = 635.338
Total of 2 streams to confluence:
Flow rates before confluence point:
727.640 38.740
Maximum flow rates at confluence using above data:
762.972 635.338
Area of streams before confluence:
317.714 26.000
Effective area values after confluence:
336.759 343.714
Results of confluence:
Total flow rate = 762.972(CFS)
Time of concentration = 23.299 min.
Effective stream area after confluence = 336.759(Ac.)
Stream Area average Pervious fraction(Ap) = 0.338
Stream Area average soil loss rate(Fm) = 0.143(In/Hr)
Study area (this main stream) = 343.71(Ac.)

FUTRTITEPRFITIE GTRIRTRTQURTRTRUR RrRRTRTRVRTBUIIRT RS SN BY BYRYRTSL YRSV ST RS AU U SR SR S S S S S 8
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 = 762.972 (CFS)
Given pipe size = 102.00(In.)

Calculated individual pipe flow = 762.972 (CFS)
Normal flow depth in pipe = 68.44 (In.)

Flow top width inside pipe = 95.85(In.)

Critical Depth = 82.80(In.)

Pipe flow velocity = 18.87(Ft/s)

Travel time through pipe = 0.80 min.

Time of concentration (TC) = 24.09 min.

FIFIETITITUTITRIAATRPIN IS RTAS ATSURURIGTRNATRIRTRIIN SN AR SRR A SR R R LS R S S SR S S S SRS SN S S
Process from Point/Station 94,000 to Point/Station 94.000
*%x%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 336.759(Ac.)
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Runoff from this stream = 762.972 (CFS)

Time of concentration = 24.09 min.

Rainfall intensity = 2.334(In/Hr)

Area averaged loss rate (Fm) = 0.1432(In/Hr)
Area averaged Pervious ratio (Ap) = 0.3380

FRTRIITTIPISTINIGIITIE I AT AP SPRIRT TR AT ITOTERIRI SRR SRR A A R S S S S S
Process from Point/Station 827.000 to Point/Station 828.000
*%k%%x INITIAL 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

Adjusted SCS curve number for AMC 3 = 52.00

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.393(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)]70.2

Initial area time of concentration = 14.847 min.

Rainfall intensity = 3.121(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.787
Subarea runoff = 14.731(CFS)

Total initial stream area = 6.000 (Ac.)

Pervious area fraction = 0.500

Initial area Fm value = 0.393(In/Hr)

PTTETERTRTRRTeRTeaaaaaaa R PRSP IR LS ST S S S S S S S S S S AR
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 = 14.731(CFS)

Time of concentration = 14.85 min.

Rainfall intensity = 3.121(In/Hr)

Area averaged loss rate (Fm) = 0.3926(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5000

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 762.972 24.09 2.334
2 14.731 14.85 3.121
Qmax (1) =

1.000 * 1.000 * 762.972) +

0.712 * 1.000 * 14.731) + = 773.454
Qmax (2) =

1.359 * 0.616 * 762.972) +

1.000 * 1.000 * 14.731) + = 653.732
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Total of 2 streams to confluence:
Flow rates before confluence point:

762.972 14,731
Maximum flow rates at confluence using above data:
773.454 653.732
Area of streams before confluence:
336.759 6.000
Effective area values after confluence:
342.759 213.515
Results of confluence:
Total flow rate = 773.454 (CFS)
Time of concentration = 24.094 nin.
Effective stream area after confluence = 342.759 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.341
Stream Area average so0il loss rate(Fm) = 0.148(In/Hr)
Study area (this main stream) = 342.76 (Ac.)
End of computations, Total Study Area = 391.03 (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 = 59.4

(32¢
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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: 01/12/05
FONTANA / DECLEZ CHANNEL HYDROLOGY
100 YEAR STORM
JN 04339
Hall & Forman, Inc. - S/N 950
Fokdk ok ok okoke ok Hydrology Study Control Information ****xxkk**
Rational hydrology study storm event year is 100.0
10 Year storm 1 hour rainfall = 0.930(In.)
100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (BMC) = 3
B B B B e 20 s i o 2 0 T S o 0 ot i otk o o
Process from Point/Station 93.000 to Point/Station 93.000
— **** UJSER DEFINED FLOW INFORMATION AT A POINT ****
hadt Soil classification AP and SCS values input by user
USER INPUT of soil data for subarea
SCS curve number for soil (AMC 2) = 99.00
Adjusted SCS curve number for AMC 3 = 99.80
Pervious ratio(Ap) = 0.5090 Max loss rate(Fm)= 0.002(In/Hr)
Rainfall intensity = 2.989(In/Hr) for a 100.0 year storm
User specified values are as follows:
TC = 15.95 min. Rain intensity = 2.99(In/Hr)
Total area this stream = 784 .34 (Ac.)
Total Study Area (Main Stream No. 1) = 784 .34 (Ac.)
Total runoff = 2625.02 (CFS)
FUTRITRE ST AL BT RT RT BT RI IS RIS ST SRS ST EN R A R T ALt 2 o b B o b o o i e
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 = 2625.020 (CFS)
Depth of flow =  7.337(Ft.), Average velocity = 14.906 (Ft/s)
- Channel flow top width =  24.000(Ft.)
§‘~, Flow Velocity = 14.91(Ft/s)

Travel time = 0.56 min.
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Time of concentration = 16.51 min.
Critical depth = 7.188(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 94.000 to Point/Station 94.000
*%%%x CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 784.340(Ac.)

Runoff from this stream = 2625.020 (CFS)

Time of concentration = 16.51 min.

Rainfall intensity = 2.928 (In/Hr)

Area averaged loss rate (Fm) = 0.0020(In/Hr)

Area averaged Pervious ratio (Ap) = 0.5090

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 94.000 to Point/Station 94.000
***%* [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) = 91.70

Adjusted SCS curve number for AMC 3 = 98.34

Pervious ratio(Ap) = 0.3410 Max loss rate(Fm)= 0.011(In/Hr)
Rainfall intensity = 2.334 (In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 24.09 min. Rain intensity = 2.33(In/Hr)

Total area this stream = 342.76 (Ac.)

Total Study Area (Main Stream No. 1) = 1127.10(Ac.)

Total runoff = 773.45(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 94.000 to Point/Station 94.000
**%* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 342.760(Ac.)

Runoff from this stream = 773.450(CFS)

Time of concentration = 24.09 min.

Rainfall intensity = 2.334(In/Hr)

Area averaged loss rate (Fm) = 0.0113{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 2625.020 16.51 2.928
2 773.450 24.09 2.334
Qmax(1l) =

1.000 * 1.000 * 2625.020) +

1.256 * 0.685 * 773.450) + = 3290.619
Qmax(2) =

0.797 * 1.000 * 2625.020) +

1.000 * 1.000 * 773.450) + = 2865.570

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

2625.020 773.450

Maximum flow rates at confluence using above data:

3290.619 2865.570
Area of streams before confluence:

784.340 342.760
Effective area values after confluence:

1019.236 1127.100
Results of confluence:
Total flow rate = 3290.619(CFS)
Time of concentration = 16.509 min.
Effective stream area after confluence = 1019.236(Ac.)
Stream Area average Pervious fraction{(Ap) = 0.458
Stream Area average soil loss rate(Fm) = 0.005(In/Hr)
Study area (this main stream) = 1127.10(Ac.)
End of computations, Total Study Area = 1127.10 (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) = 0.458
Area averaged SCS curve number = 96.8

(403
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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 HDROLOGY W/DET. @ SIERRA AVE.
100 YEAR STORM
JN 04339

ke ke ke ok ok ok e Hydrology Study Control Information **¥iikii

Rational hydrology study storm event year is 100.0

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

100 Year storm 1 hour rainfall = 1.350(In.)
Computed rainfall intensity:
Storm year = 100.00 1 hour rainfall = 1.350 (In.)
Slope used for rainfall intensity curve b = 0.6000
Soil antecedent moisture condition (AMC) = 3

PRSI EE AIEEE E raras  S RSN S S S S S S S S S A S S E A A s na
Process from Point/Station 71.000 to Point/Station 71.000
*+*% [USER DEFINED FLOW INFORMATION AT A POINT * ok kok

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

SCS curve number for soil (AMC 2) = 98.86

Adjusted SCS curve number for AMC 3 = 99.717

Pervious ratio(Ap) = 0.2610 Max loss rate(Fm)= 0.001 (In/Hr)
Rainfall intensity = 2.394(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 23.09 min. Rain intensity = 2.39(In/Hr)

Total area this stream = 192.55(Ac.)

Total Study Area (Main Stream No. 1) = 192.55(Ac.)

Total runoff = 450.00 (CFS)

P IR SR TR R S R SRR RS S S S S S S S SR A
Process from Point/Station 71.000 to Point/Station 89.000
*x%* 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 = 450.000(CFs)

Given pipe size = 54.00(In.)

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

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

Pipe friction loss = 35.596(Ft.)

Minor friction loss = 18.647(Ft.) K-factor = 1.50
Pipe flow velocity = 28.29(Ft/s)
Travel time through pipe = 0.40 min.

Time of concentration (TC) = 23.49 min.
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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 = 192.550(Ac.)

Runoff from this stream = 450.000 (CFES)

Time of concentration = 23.49 min.

Rainfall intensity = 2.370(In/Hr)

Area averaged loss rate (Fm) = 0.0012(In/Hr)
Area averaged Pervious ratio (Ap) = 0.2610

SRR TTIFATR A SR RTRY IS SR RIS RTRTRI IR ST S SR R B S EEE SR it f e
Process from Point/Station 89.000 to Point/Station 89.000
**%% 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) = 99.51

Adjusted SCS curve number for AMC 3 = 99.90

Pervious ratio(Ap) = 0.8280 Max loss rate(Fm)= 0.002(In/Hr)
Rainfall intensity = 3.539(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 12.04 min. Rain intensity = 3.54(In/Hr)

Total area this stream = 284.04 (Ac.)

Total Study Area (Main Stream No. 1) = 476.59(Ac.)

Total runoff = 1063.00 (CFS)

PRI S S S S S RS S S S S S S S S S S S A
Process from Point/Station 89.000 to Point/Station 89.000
**%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 284.040 (Ac.)

Runoff from this stream = 1063.000 (CFS)

Time of concentration = 12.04 min.

Rainfall intensity = 3.539(In/Hr)

Area averaged loss rate (Fm) = 0.0016(In/Hr)

Area averaged Pervious ratio (Ap) = 0.8280

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 450.000 23.49 2.370
2 1063.000 12.04 3.539
Qnmax (1) =

1.000 * 1.000 * 450.000) +

0.669 * 1.000 * 1063.000) + = 1161.665
Qmax(2) =

1.494 ~* 0.513 * 450.000) +

1.000 * 1.000 * 1063.000) + = 1407.491

Total of 2 streams to confluence:
Flow rates before confluence point:
450.000 1063.000
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Maximum flow rates at confluence using above data:

1161.665 1407.491
Area of streams before confluence:

192.550 284.040
Effective area values after confluence:

476.590 382.731
Results of confluence:
Total flow rate = 1407.491 (CFS)
Time of concentration = 12.040 min.
Effective stream area after confluence = 382.731(Ac.)
Stream Area average Pervious fraction(aAp) = 0.599
Stream Area average soil loss rate (Fm) = 0.001(In/Hr)
Study area (this main stream) = 476.59 (Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 89.000 to Point/Station 90.000
***% TMPROVED CHANNEL TRAVEL TIME **%%*

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’ = 0.013

Maximum depth of channel = 9.000(Ft.)

Flow(qg) thru subarea = 1407.491 (CFS)

Depth of flow = 6.014(Ft.), Average velocity = 16.716(Ft/s)
Channel flow top width = 14.000(Ft.)

Flow Velocity = 16.72(Ft/s)

Travel time = 1.32 min.

Time of concentration = 13.36 min.

Critical depth = 6.813(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 = 382.731(Ac.)

Runoff from this stream = 1407.491 (CFS)

Time of concentration = 13.36 min.

Rainfall intensity = 3.325(In/Hr)

Area averaged loss rate (Fm) = 0.0014 (In/Hr)
Area averaged Pervious ratio (Ap) = 0.5989

R B S e R A NV B S O B R T AR B R A RS AR Y
Process from Point/Station 90.000 to Point/Station 90.000
**** 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) = 91.44

Adjusted SCS curve number for AMC 3 = 98.29

Pervious ratio(Ap) = 0.1950 Max loss rate(Fm)= 0.007 (In/Hr)
Rainfall intensity = 2.536(In/Hr) for a 100.0 year storm

User specified values are as follows:
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TC = 20.98 min. Rain intensity = 2.54 (In/Hr)
Total area this stream = 76.70(Ac.)

Total Study Area (Main Stream No. 1) = 553.29(Ac.)
Total runoff = 178.54 (CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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 = 76.700(Ac.)

Runoff from this stream = 178.540 (CFS)

Time of concentration = 20.98 min.

Rainfall intensity = 2.536(In/Hr)

Area averaged loss rate (Fm) = 0.0066(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1950

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station 90.000 to Point/Station 90.000
**%*%* 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) = 98.56

Adjusted SCS curve number for AMC 3 = 99.71

Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.006(In/Hr)
Rainfall intensity = 3.334(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 13.30 min. Rain intensity = 3.33(In/Hr)

Total area this stream = 25.00(Ac.)

Total Study Area (Main Stream No. 1) = 578.29(Ac.)

Total runoff = 73.53(CFS)

M e e S B U PSP S U PR Or S IR
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 = 73.530(CFS)

Time of concentration = 13.30 min.

Rainfall intensity = 3.334(In/Hr)

Area averaged loss rate (Fm) = 0.0058(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

R B I o T S I O A O A A O B S S S AR U A A A R AR R AT AP,
Process from Point/Station 90.000 to Point/Station 90.000
**%*% USER DEFINED FLOW INFORMATION AT A POTINT ****

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

SCS curve number for soil(AMC 2) = 91.48

Adjusted SCS curve number for AMC 3 = 98.30

Pervious ratio(Ap) = 0.5000 Max loss rate(Fm)= 0.017(In/Hr)
Rainfall intensity = 2.281(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 25.03 min. Rain intensity = 2.28(In/Hr)

{o7¢
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Total area this stream = 12.00(Ac.)
Total Study Area (Main Stream No. 1) = 590.29(Ac.)
Total runoff = 22.26 (CFS)

L o S S O S A U S NN A SN A AT AP AT AT AT AT AT AT
Process from Point/Station 90.000 to Point/Station 90.000
** %% CONFLUENCE OF MINOR STREAMS ***%

Along Main Stream number: 1 in normal stream number 4

Stream flow area = 12.000(Ac.)

Runcff from this stream = 22.260(CFS)

Time of concentration = 25.03 nin.

Rainfall intensity = 2.281(In/Hr)

Area averaged loss rate (Fm) = 0.0169(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 1407.491 13.36 3.325
2 178.540 20.98 2.536
3 73.530 13.30 3.334
4 22.260 25.03 2.281
Qmax (1) =

1.000 * 1.000 * 1407.491) +

1.312 * 0.637 * 178.540) +

0.997 =* 1.000 * 73.530) +

1.461 * 0.534 + 22.260) + = 1647.317
Omax (2) =

0.763 * 1.000 * 1407.491) +

1.000 * 1.000 =* 178.540) +

0.760 * 1.000 * 73.530) +

1.113 * 0.838 * 22.260) + = 1328.481
Omax(3) =

1.003 * 0.996 * 1407.491) +

1.315 * 0.634 * 178.540) +

1.000 * 1.000 * 73.530) +

1.465 * 0.531 * 22.260) + = 1644.856
Qmax (4) =

0.686 * 1.000 * 1407.491) +

0.899 ~* 1.000 * 178.540) +

0.684 * 1.000 * 73.530) +

1.000 * 1.000 * 22.260) + = 1198.451

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

1407.491 178.540 73.530 22.260
Maximum flow rates at confluence using above data:
1647.317 1328.481 1644.856 1198.451
Area of streams before confluence:
382.731 76.700 25.000 12.000
Effective area values after confluence:
462.962 494.489 461.122 496.431
Results of confluence:
Total flow rate = 1647.317 (CFS)
Time of concentration = 13.356 min.
Effective stream area after confluence = 462.962 (Ac.)
Stream Area average Pervious fraction(Ap) = 0.554
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Stream Area average soil loss rate(Fm) = 0.003(In/Hr)
Study area (this main stream) = 496.43(Ac.)

S b o R o o L D T B It I B I BT I S U T L R R SRR O B U R S AT SO 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
Manning's 'N' = 0.130

Maximum depth of channel = 9.000(Ft.)
Flow(qg) thru subarea = 1647.317 (CFS)
Pressure flow condition in covered channel:
Wetted perimeter = 46.00(Ft.) Flow area
Hydraulic grade line required at box inlet
Friction loss = 804.402(Ft.)

Minor Friction loss = 3.981(Ft.) K~Factor = 1.500
Flow Velocity = 13.07(Ft/s)

Travel time = 1.68 min.

Time of concentration = 16.72 min.

126.00(Sq. Ft)
799.184 (Ft.)

s o o ok o N T O 2 AT N A R S ST MU S G B Y B S S 0 R S R R SRR R
Process from Point/Station 91.000 to Point/Station 91.000
**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) = 99.95

Adjusted SCS curve number for AMC 3 = 99.99

Pervious ratio(Ap) = 0.5540 Max loss rate(Fm)= 0.000(In/Hr)
Rainfall intensity = 3.097(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 15.04 min. Rain intensity = 3.10(In/Hr)

Total area this stream = 462.96 (Ac.)

Total Study Area (Main Stream No. 1) = 1053.25(Ac.)

Total runoff = 1647.79(CFS)

R B I I % [ NVAN RV R IR W MR NS S B R R RO S O A S M S
Process from Point/Station 91.000 to Point/Station 91.000
**k* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 462.960 (Ac.)

Runoff from this stream = 1647.790 (CFS)

Time of concentration = 15.04 min.

Rainfall intensity = 3.097 (In/Hr)

Area averaged loss rate (Fm) = 0.0001(In/Hr)
Area averaged Pervious ratio (Ap) = 0.5540

R B R T D I Ik o o S e
Process from Point/Station 91.000 to Point/Station 91.000
**%% [JSER DEFINED FLOW INFORMATION AT A POINT ****



