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Santa Ana River Tide Gates

o There are two tide gates installed in the east levee: one at Sta. 17+80
(approximately 100’ upstream of the PCH bridge) and the other at Sta.
32+87 (approx. 1300’ upstream of the PCH bridge).

(o} The purpose of the gates is allow the circulation of natural tidal flows
in and out of the marsh restoration area and to prevent increased inflow
of the river's storm water into the marsh. (The term "increased" is used
because as the river stage rises, some storm flow will enter the marsh
until the water surface reaches the elevation that triggers closing of the
gates). Please refer to the table below for the design actuating
elevations.

o The natural position of the gates is open, assuming natural tidal ebb and
flows.

o The water level in the marsh controls the opening and closing of the
gates, not the stage in the river. However, during a rising river stage
(open gate), the water surface elevation on the marsh side of the gate
will be equal to the river stage, so in a way, a rising river stage can
close the gate. Once closed, only the drop in water level on the marsh
side could re-open the gate. Please refer to the table below for the
design actuating elevations.

o There are nine outlet pipes at sta. 19+00 (seven, 42" RCPs included in the
original plans and two, 48" RCPs built by change order) which are
flapgated on the river side constructed to drain the marsh when the tide

" gates are closed and river storm flow stage subsides sufficiently.

Gate 1 Gate 2
Station 17+80 32+87
Intake Elevation -4.0"’ MSL -1.0* MSL
Maximum marsh design water level 6.0’ MSL 6.0’ MSL
Gate remains completely open
until marsh water level rises above 3.0’ MSL 3.0" MsSL
Gate completely closed when
marsh water level reaches 3.5’ MSL 3.5 MSL
Gates begin to open when marsh
water level falls below 3.5 MsSL 3.5’ MSL
Top of SAR levee Elevation 10.%4" 13,6
Design water surface w/sediment 8+ 9.5+
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NOTES TO USERS

This map is for use in administering the Mational Flood Insurance Pragram. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detailed information in argas where Base Flood Elevation
(BFEs) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Dates tables contained within the Flood insur-
ance Study (FIS) report that accompanias this FIRM. Users should be aware that
BFEs shown on the FIRM represent rounded whole:foot elevations. These BFEs
are intended for flood insurance rating purposes only and should not be used
as the sole source of flood elevation information. Accordingly, flood jelevation
data presented in the FIS should be utilized in conjunction with the FIRM for

purposes af construction and/or floodplain management.

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-
ward of 0.0° North American Vertical Datum |[NAVD}. Users of this FIRM
should be aware that coastal flood elevations may also be provided 'in the
Summary of Stillwater Elevations table in the Flood Insurance Study report for
this' community. ' Elevations shown in the Summary of Stillwater Elevations table
should be used for construction, andfor floodplain management purposes when
they are higher than the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard 1o requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance

Study report for this jurisdiction.

Certain 'areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to |Section 2.4 “Flood Protection Measures® of
the Flood Insurance Study report for information on flood control structures

in this jurisdiction.

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) zone 11. The horizontal datum is NAD83, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences

do not affect the accuracy|of the FIRM,

Flood elevations on this map are referenced to the North American Vertical
Datum of 1988. These ficod elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the National Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at www.ngsinoaa.gov or contact the National Geodetic Survey

at the following address:

Spatial Reference System Division
National Geodetic Survey, NOAA
Silver Spring Metro Center

1315 East-West Highway

Silver Spring, Maryland 20910
(301)713-3191

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at

wWww.Ngs,Noaa. gov.,

Base map information shown on this FIRM was provided in digital format by
Orange County GIS Department.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due to annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate community officials to verify current corporate limit lecations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each

community is located.

An accompanying Flood Insurance Study report, letters of Map Revision or
Letters of Map Amendment revising portions of this panel, and digital versions
of this PANEL may be available. Contact the FEMA Map Service Center at
the following phane numbers and Internet address for infomation on all related

products available from FEMA;

Phone: 800-358-9616
FAX: 800-358-9620

www.fema.gov/msc

If you have questions about this map or qusstions concerning the National
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-§77-336-

2627) or visit the FEMA website at www.fema.gov.

This map reflects more detsiled and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodwsays that were transferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is

shown on this map.
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(EL 14)

LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AH, AD, AR, A99, V, and VE. The Base
Flood Elevation is the water surface elevation of the 19 annual chance flood.

The 1%

ZONE A No base flood elevations determined.

ZONE AE
ZONE AH

Base flood elevations determined.

Flood depths of 1 to 3 feet (usually areas of ponding); base flood

elevations determined.

Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, wvelocities

also determinad.

ZONE AO

Area of special flood hazard formetly protected from the 1%  annual
chance flopd event by a flood control system that was subseguently
decertified. Zone AR indicates that the former flood control system is
being restored to provide protection from the 1%  annual chance or

greater flood event.

ZONE AR

annual chance flood event by a Federal

Area to be protecied from 1%
no base flood elevations

flood protection systern under construction;
determined.
Coastal flood zone with velocity hazard (wave action); no base flood
elevations dsterminad.

ZONE A998

ZONEV

Coastal flood zone with veloecity hazard (wave action); bage flood elevations
determined.

FLOODWAY AREAS IN ZONE AE

ZONE VE

22

kept free of encroachrment so that the 1% annual chance flood can be carried without
substantial increases in flood heights,

OTHER FLOOD/AREAS

Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage argas less than
1 square mile; and areas protected by levees from 1% |annhual chance

flood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.

Argas in which flood hazards are undetermined, but possible,

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain boundary
Floodway boundary
Zone D boundary

CBRS and OPA boundary

R <€ Boundary dividing Special Flood Hazard Areas of different
= Base Flood Elevations, flood depths or velgcities.

Base Flood Elevation line and value; elevation in feet *

Base Flood Elevation wvalue where uniform within zone;

(EL 987) Froc
elevation in feet®

*Referenced to the North American Vertical Datum of 1988

Cross Section Line

Transect Line

to the North American

Geographic coordinates referenced

97°07°307, 32¢2230° Daturn of 1983 (NAD 83)

1000-meter Universal Transverse Mercatar grid values, 2one 11

4276000M
600000 FT

5000-foot grid ticks

Bench mark (see explanation in Motes to Users secstion of

DX5510
X this FIRM panel).

o M1.5 River Mile

MAP REPOSITORY
Refer to Repository Listing on Index Map

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

SEPTEMEER 15, 1989

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
3, 1993 January 3, 1997
February 18, 2004: to update corporate lkimits, to add special flood hazard ' areas,
to change zone designations, to update map format, to incorporate previously
issued letters of map revision, to update roads and road names.

February B, 1992 November

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance

agent or call the National Flocd Insurance Program at (800) 638-8620.
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PANEL 0264H

FIRM
FLOOD INSURANCE RATE MAP

ORANGE COUNTY,

CALIFORNIA
AND INCORPORATED AREAS

PANEL 264 OF 550

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
_CONTAINS:
COMMUNITY _NUMBER PANEL | SUFEIX
HUNTINGTON BEACH, CITY OF 0685034 0284 H
ORANGE COUNTY,

UNINCORPCGRATED AREAS 080212 0254 H
COETA MESA, CITY OF CH0216 0264 H
NEWPCORT BEACH, CITY OF 080227 0264 H

MNotice to User: The Map Number shown below should be used
when plaging map orders; the Community Number shown
above should be used on insurance spplications for the subject

MAP NUMBER
06059C0264H

MAP REVISED:
FEBRUARY 18, 2004

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
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B HYDROLOGY CALCULATIONS



Bl Existing Condition Rational Method Calculations



a) High Confidence Events



i HC 100-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_A.DAT
TIME/DATE OF STUDY: 16:12 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.605
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 91  8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.79
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.79
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37

HALFSTREET FLOOD WIDTH(FEET) = 11.68
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.62
STREET FLOW TRAVEL TIME(MIN.) = 2.98 Tc(MIN.) = 11.35

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.869
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.89
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 6.24

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.16

FLOW VELOCITY(FEET/SEC.) = 1.79 DEPTH*VELOCITY(FT*FT/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.54
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47

HALFSTREET FLOOD WIDTH(FEET) = 17.07
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96
STREET FLOW TRAVEL TIME(MIN.) = 2.10 Tc(MIN.) = 13.45

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.510
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 10.59
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 16.24

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 19.65

FLOW VELOCITY(FEET/SEC.) = 2.23 DEPTH*VELOCITY(FT*FT/SEC.) = 1.14
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.60

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.58

HALFSTREET FLOOD WIDTH(FEET) = 23.48
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.46
STREET FLOW TRAVEL TIME(MIN.) = 2.06 Tc(MIN.) = 15.51

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.234
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 18.71
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 33.66

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 26.13

FLOW VELOCITY(FEET/SEC.) = 2.67 DEPTH*VELOCITY(FT*FT/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 44.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.69

HALFSTREET FLOOD WIDTH(FEET) = 30.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.85
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.95
STREET FLOW TRAVEL TIME(MIN.) = 2.57 Tc(MIN.) = 18.08

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.962
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 22.22
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 53.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 HALFSTREET FLOOD WIDTH(FEET) = 32.41

FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.) = 2.16
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 76.14
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.78

HALFSTREET FLOOD WIDTH(FEET) = 35.89
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.41
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.68
STREET FLOW TRAVEL TIME(MIN.) = 1.76 Tc(MIN.) = 19.84

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.809
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 46.26
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 96.49

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 HALFSTREET FLOOD WIDTH(FEET) = 38.57

FLOW VELOCITY(FEET/SEC.) = 3.67 DEPTH*VELOCITY(FT*FT/SEC.) = 3.07
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 71.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.04

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 96.49

PIPE TRAVEL TIME(MIN.) = 0.61  Tc(MIN.) = 20.45

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.45
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.760
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.81 0.20 0.100 = 91
NATURAL FAIR COVER
"OPEN BRUSH" D 4.99 0.20 1.000 96
COMMERCIAL D 6.24 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.473

SUBAREA AREA(ACRES) = 12.04 SUBAREA RUNOFF(CFS) = 28.89
EFFECTIVE AREA(ACRES) = 50.57  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 50.6 PEAK FLOW RATE(CFS) = 123.70

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) = 140.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 21.9 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) 29.54

ESTIMATED PIPE DIAMETER(INCH) 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 123.70

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 20.53

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2600.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300

CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.550
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 25.52 0.20 1.000 96

NATURAL POOR COVER

“'BARREN"" D 6.51 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 157.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.66

AVERAGE FLOW DEPTH(FEET) = 0.91  TRAVEL TIME(MIN.) 2.95

Tc(MIN.) = 23.48

SUBAREA AREA(ACRES) =  32.03 SUBAREA RUNOFF(CFS) = 67.75
EFFECTIVE AREA(ACRES) = 82.60 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA(ACRES) = 82.6 PEAK FLOW RATE(CFS) = 181.89

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.00 FLOW VELOCITY(FEET/SEC.) = 7.02
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3780.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.445
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

""OPEN BRUSH" D 29.92 0.20 1.000 96

NATURAL POOR COVER

""BARREN" D 14.41 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 226.69

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.13

AVERAGE FLOW DEPTH(FEET) = 1.40 TRAVEL TIME(MIN.) = 1.79

Tc(MIN.) = 25.28

SUBAREA AREA(ACRES) = 44 .33 SUBAREA RUNOFF(CFS) = 89.56
EFFECTIVE AREA(ACRES) = 126.93 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69

TOTAL AREA(ACRES) = 126.9 PEAK FLOW RATE(CFS) = 263.62

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.54 FLOW VELOCITY(FEET/SEC.) = 6.47
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 = 4440.00 FEET.

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.367



SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 14.64 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 277.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.60

AVERAGE FLOW DEPTH(FEET) = 1.58 TRAVEL TIME(MIN.) = 1.46

Tc(MIN.) =  26.74

SUBAREA AREA(ACRES) =  14.64 SUBAREA RUNOFF(CFS) =  28.56
EFFECTIVE AREA(ACRES) =  141.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 141.6 PEAK FLOW RATE(CFS) = 283.31

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.61 FLOW VELOCITY(FEET/SEC.) = 6.63
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 =  5020.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 284.89
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.94

HALFSTREET FLOOD WIDTH(FEET) = 43.64
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.22
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 7.72
STREET FLOW TRAVEL TIME(MIN.) = 0.89 Tc(MIN.) = 27.63

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.323
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" A 1.83 0.40 1.000 66

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.83 SUBAREA RUNOFF(CFS) = 3.17
EFFECTIVE AREA(ACRES) = 143.40 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 143.4 PEAK FLOW RATE(CFS) = 283.31

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.94 HALFSTREET FLOOD WIDTH(FEET) = 43.58

FLOW VELOCITY(FEET/SEC.) = 8.20 DEPTH*VELOCITY(FT*FT/SEC.) = 7.70
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373



* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.316
SUBAREA Tc AND LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 91  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 12.20
TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 12.20
FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.62

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.20

PIPE TRAVEL TIME(MIN.) = 2.19 Tc(MIN.) = 11.56

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.56
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.827
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 31.84 SUBAREA RUNOFF(CFS) = 107.94
EFFECTIVE AREA(ACRES) = 35.01  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 35.0 PEAK FLOW RATE(CFS) = 118.74

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.702

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 91
NATURAL FAIR COVER
"OPEN BRUSH" A 13.96 0.40 1.000 66
COMMERCIAL D 2.65 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.586

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 163.07

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 18.88

AVERAGE FLOW DEPTH(FEET) = 2.08 TRAVEL TIME(MIN.) = 0.69

Tc(MIN.) = 12.25

SUBAREA AREA(ACRES) = 28.25 SUBAREA RUNOFF(CFS) = 88.63
EFFECTIVE AREA(ACRES) = 63.26 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 63.3 PEAK FLOW RATE(CFS) = 203.44

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.26 FLOW VELOCITY(FEET/SEC.) = 19.90
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 66.0 INCH PIPE IS 49.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.74

ESTIMATED PIPE DIAMETER(INCH) = 66.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 203.44

PIPE TRAVEL TIME(MIN.) = 2.34  Tc(MIN.) = 14.60

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4320.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.60
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.349
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 44_48 0.20 1.000 96
RESIDENTIAL
11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 52
COMMERCIAL A 4.75 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.834

SUBAREA AREA(ACRES) = 55.34 SUBAREA RUNOFF(CFS) = 158.17
EFFECTIVE AREA(ACRES) = 118.60  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 118.6 PEAK FLOW RATE(CFS) = 341.49

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 69.0 INCH PIPE IS 53.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.72

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 341.49

PIPE TRAVEL TIME(MIN.) = 0.29  Tc(MIN.) = 14.88

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4590.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.88
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.312
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
“BARREN"' A 4.65 0.40 1.000 93
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 52
COMMERCIAL A 2.82 0.40 0.100 52
NATURAL FAIR COVER
“OPEN BRUSH" A 2.64 0.40 1.000 66

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.431

SUBAREA AREA(ACRES) = 24.05 SUBAREA RUNOFF(CFS) = 67.95
EFFECTIVE AREA(ACRES) = 142.65  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.56

TOTAL AREA(ACRES) = 142.7 PEAK FLOW RATE(CFS) = 405.49

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.190



SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" A 2.68 0.40 1.000 66
RESIDENTIAL
11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42247

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.16

AVERAGE FLOW DEPTH(FEET) = 1.12 TRAVEL TIME(MIN.) = 1.00

Tc(MIN.) = 15.88

SUBAREA” AREA(ACRES) =  12.41 SUBAREA RUNOFF(CFS) = 33.97
EFFECTIVE AREA(ACRES) =  155.06 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 155.1 PEAK FLOW RATE(CFS) = 423.90

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.12 FLOW VELOCITY(FEET/SEC.) = 10.18
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5200.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.981
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 = 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 425.99
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.01
AVERAGE FLOW DEPTH(FEET) = 1.05 TRAVEL TIME(MIN.) = 2.00
Tc(MIN.) = 17.88
SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 4.18
EFFECTIVE AREA(ACRES) = 156.64 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.54
TOTAL AREA(ACRES) = 156.6 PEAK FLOW RATE(CFS) = 423.90
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.04  FLOW VELOCITY(FEET/SEC.) = 3.01
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 423.90 17.88 2.981 0.28( 0.15) 0.54 156.6 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 283.31 27.63 2.323 0.20( 0.15) 0.72 143.4 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 662.66 17.88 2.981 0.25( 0.15) 0.61 249.4 13.00
2 608.62  27.63 2.323 0.24( 0.15) 0.63 300.0 1.00
TOTAL AREA(ACRES) = 300.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 662.66 Tc(MIN.) = 17.881
EFFECTIVE AREA(ACRES) = 249.43 AREA-AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 300.0



LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.757

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 52
NATURAL FAIR COVER
"OPEN BRUSH" D 16.10 0.20 1.000 96
COMMERCIAL A 1.56 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.631

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 697.40

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.63

AVERAGE FLOW DEPTH(FEET) = 1.40 TRAVEL TIME(MIN.) = 2.61

Tc(MIN.) = 20.50

SUBAREA” AREA(ACRES) =  29.53 SUBAREA RUNOFF(CFS) =  69.46
EFFECTIVE AREA(ACRES) =  278.96 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 329.6 PEAK FLOW RATE(CFS) = 662.66

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.56
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6130.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.563
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 52
NATURAL FAIR COVER
“OPEN BRUSH" D 8.52 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.848

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 673.68

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.59

AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(MIN.) = 2.78

Tc(MIN.) = 23.28

SUBAREA AREA(ACRES) = 10.25 SUBAREA RUNOFF(CFS) = 22.05
EFFECTIVE AREA(ACRES) = 289.21 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 339.8 PEAK FLOW RATE(CFS) = 662.66

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.56
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6730.00 FEET.
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00



REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.440
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 52
NATURAL FAIR COVER
“OPEN BRUSH" D 4.47 0.20 1.000 96
COMMERCIAL A 1.68 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.549

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 672.83

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.59

AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(MIN.) = 2.09

Tc(MIN.) = 25.37

SUBAREA AREA(ACRES) = 9.77 SUBAREA RUNOFF(CFS) = 20.33
EFFECTIVE AREA(ACRES) = 298.98 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 349.6 PEAK FLOW RATE(CFS) = 662.66

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.56
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7180.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 349.6 TC(MIN.) = 25.37

EFFECTIVE AREA(ACRES) 298.98 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.617

PEAK FLOW RATE(CFS) = 662.66
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 662.66 25.37 2.440 0.24( 0.15) 0.62 299.0 13.00
2 609.02 35.37 2.017 0.24( 0.15) 0.63 349.6 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_B.DAT
TIME/DATE OF STUDY: 16:13 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.913
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 91 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.38
TOTAL AREA(ACRES) = 0.54 PEAK FLOW RATE(CFS) = 2.38
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.53
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME(MIN.) = 2.82 Tc(MIN.) = 10.29

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.091
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) = 2.31
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.29
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33  HALFSTREET FLOOD WIDTH(FEET) = 9.47

FLOW VELOCITY(FEET/SEC.) = 2.16 DEPTH*VELOCITY(FT*FT/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.43
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.27
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.) = 2.93 Tc(MIN.) = 13.23

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.543
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 2.28
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 5.99

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 11.13

FLOW VELOCITY(FEET/SEC.) = 2.30 DEPTH*VELOCITY(FT*FT/SEC.) = 0.83
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.58
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.46

HALFSTREET FLOOD WIDTH(FEET) = 16.76
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.88
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.33
STREET FLOW TRAVEL TIME(MIN.) = 2.89 Tc(MIN.) = 16.12

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.164
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 19.13
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 24.47

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 20.12

FLOW VELOCITY(FEET/SEC.) = 3.21 DEPTH*VELOCITY(FT*FT/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.08
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.49
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.99
STREET FLOW TRAVEL TIME(MIN.) = 2.87 Tc(MIN.) = 18.99

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.880
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 =~ 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 19.20
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 41.47

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 24.80

FLOW VELOCITY(FEET/SEC.) = 3.65 DEPTH*VELOCITY(FT*FT/SEC.) = 2.21
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.25

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH(FEET) = 25.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26
STREET FLOW TRAVEL TIME(MIN.) = 2.26 Tc(MIN.) = 21.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.701
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 =~ 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 3.55
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 42.41

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 25.04

FLOW VELOCITY(FEET/SEC.) = 3.66 DEPTH*VELOCITY(FT*FT/SEC.) = 2.23
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 56.32
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.66

HALFSTREET FLOOD WIDTH(FEET) = 27.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.93
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.60
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 23.71

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.536
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 27.81
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 67.63

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.70 HALFSTREET FLOOD WIDTH(FEET) = 31.51

FLOW VELOCITY(FEET/SEC.) = 4.11 DEPTH*VELOCITY(FT*FT/SEC.) = 2.86
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 109.80
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.79

HALFSTREET FLOOD WIDTH(FEET) = 36.13
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.84
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.82
STREET FLOW TRAVEL TIME(MIN.) = 2.34 Tc(MIN.) = 26.05

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.403
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 91
SCHOOL D 9.91 0.20 0.600 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 84.30
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 148.35

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.86 HALFSTREET FLOOD WIDTH(FEET) = 39.55

FLOW VELOCITY(FEET/SEC.) = 5.33 DEPTH*VELOCITY(FT*FT/SEC.) = 4.57
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 144.0 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.82

ESTIMATED PIPE DIAMETER(INCH) = 51.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 148.35

PIPE TRAVEL TIME(MIN.) = 0.99  Tc(MIN.) = 27.03

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.03
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.353
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 24.02
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 169.19

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN" 54.0 INCH PIPE IS 40.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 13.29

ESTIMATED PIPE DIAMETER(INCH) 54.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 169.19



PIPE TRAVEL TIME(MIN.) = 0.73  Tc(MIN.) = 27.76
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.76
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.317
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 15.82 0.20 0.100 = 91
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.122

SUBAREA AREA(ACRES) = 20.27 SUBAREA RUNOFF(CFS) = 41.82
EFFECTIVE AREA(ACRES) = 101.29  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 208.42

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.242

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 20.98 0.20 1.000 96

NATURAL POOR COVER

""BARREN" D 12.82 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 239.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.66

AVERAGE FLOW DEPTH(FEET) = 1.31 TRAVEL TIME(MIN.) = 1.64

Tc(MIN.) = 29.40

SUBAREA AREA(ACRES) =  33.80 SUBAREA RUNOFF(CFS) = 62.12
EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR) =  0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 135.1 PEAK FLOW RATE(CFS) = 263.72
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.38 FLOW VELOCITY(FEET/SEC.) = 9.95

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6200.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 135.1 TC(MIN.) = 29.40

EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.365

PEAK FLOW RATE(CFS) = 263.72

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_C.DAT
TIME/DATE OF STUDY: 16:13 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 107.00 DOWNSTREAM(FEET) = 104.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.912
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.593
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 2.27 0.20 1.000 98 12.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 6.93
TOTAL AREA(ACRES) = 2.27  PEAK FLOW RATE(CFS) = 6.93
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.77
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.23
STREET FLOW TRAVEL TIME(MIN.) = 2.10 Tc(MIN.) = 15.01

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.295
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.61 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.61 SUBAREA RUNOFF(CFS) = 12.84
EFFECTIVE AREA(ACRES) = 6.88 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.9 PEAK FLOW RATE(CFS) = 19.16

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.24

FLOW VELOCITY(FEET/SEC.) = 3.03 DEPTH*VELOCITY(FT*FT/SEC.) = 1.48
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.38
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.48

HALFSTREET FLOOD WIDTH(FEET) = 17.77
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.21
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.02
STREET FLOW TRAVEL TIME(MIN.) = 1.58 Tc(MIN.) = 16.60

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.111
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.74 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.74 SUBAREA RUNOFF(CFS) = 12.42
EFFECTIVE AREA(ACRES) = 11.62 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 11.6 PEAK FLOW RATE(CFS) = 30.44

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.50 HALFSTREET FLOOD WIDTH(FEET) = 19.10

FLOW VELOCITY(FEET/SEC.) = 4.41 DEPTH*VELOCITY(FT*FT/SEC.) = 2.22
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.1200
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 40.50

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 14.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 9.32
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.99
STREET FLOW TRAVEL TIME(MIN.) = 0.80 Tc(MIN.) = 17.40

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.028
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 7.90 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 20.11
EFFECTIVE AREA(ACRES) = 19.52 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.5 PEAK FLOW RATE(CFS) = 49.68

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.21

FLOW VELOCITY(FEET/SEC.) = 9.78 DEPTH*VELOCITY(FT*FT/SEC.) = 4.42
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1500.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0900
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 104.66
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.58
HALFSTREET FLOOD WIDTH(FEET) = 23.16
AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 6.05
STREET FLOW TRAVEL TIME(MIN.) = 0.59 Tc(MIN.) = 17.99
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.971
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 34.33 0.20 1.000 96
NATURAL POOR COVER
""BARREN" D 9.76 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 44._09 SUBAREA RUNOFF(CFS) = 109.95
EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 63.6 PEAK FLOW RATE(CFS) = 158.62

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.65 HALFSTREET FLOOD WIDTH(FEET) = 27.23

FLOW VELOCITY(FEET/SEC.) = 11.64 DEPTH*VELOCITY(FT*FT/SEC.) = 7.55
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1870.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 63.6 TC(MIN.) = 17.99

EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 158.62




END OF RATIONAL METHOD ANALYSIS



Drainage D



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_D.DAT
TIME/DATE OF STUDY: 10:01 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00
ELEVATION DATA: UPSTREAM(FEET) = 95.00 DOWNSTREAM(FEET) = 83.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.794
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.686
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.10 0.20 0.200 91  5.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.59

TOTAL AREA(CACRES) = 1.10 PEAK FLOW RATE(CFS) = 5.59

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.14
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.46

HALFSTREET FLOOD WIDTH(FEET) = 16.60
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.85
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.31
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 8.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.644
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 4.58 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.58 SUBAREA RUNOFF(CFS) = 18.98
EFFECTIVE AREA(ACRES) = 5.68 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.7 PEAK FLOW RATE(CFS) = 23.53

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 19.80

FLOW VELOCITY(FEET/SEC.) = 3.18 DEPTH*VELOCITY(FT*FT/SEC.) = 1.64
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00
REPRESENTATIVE CHANNEL SLOPE = 0.0600

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.096
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 8.61 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 38.68

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.10

AVERAGE FLOW DEPTH(FEET) = 0.39 TRAVEL TIME(MIN.) = 2.02

Tc(MIN.) = 10.27

SUBAREA AREA(ACRES) = 8.61 SUBAREA RUNOFF(CFS) = 30.19
EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 14.3 PEAK FLOW RATE(CFS) = 50.92
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.46 FLOW VELOCITY(FEET/SEC.) = 6.75

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE = 123.00 =  1440.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 TC(MIN.) = 10.27

EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.682

PEAK FLOW RATE(CFS) = 50.92

END OF RATIONAL METHOD ANALYSIS



Drainage E



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_E.DAT
TIME/DATE OF STUDY: 16:35 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.00 DOWNSTREAM(FEET) = 103.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.376
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.39 0.20 0.200 91  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 9.33

TOTAL AREA(CACRES) = 2.39 PEAK FLOW RATE(CFS) = 9.33

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.72
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.46

HALFSTREET FLOOD WIDTH(FEET) = 16.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.88
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.34
STREET FLOW TRAVEL TIME(MIN.) = 2.89 Tc(MIN.) = 12.04

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.739
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.83 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.83 SUBAREA RUNOFF(CFS) = 12.75
EFFECTIVE AREA(ACRES) = 6.22 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.2 PEAK FLOW RATE(CFS) = 20.71

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.50 HALFSTREET FLOOD WIDTH(FEET) = 18.87

FLOW VELOCITY(FEET/SEC.) = 3.07 DEPTH*VELOCITY(FT*FT/SEC.) = 1.53
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.20
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.66
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.27
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.74
STREET FLOW TRAVEL TIME(MIN.) = 2.29 Tc(MIN.) = 14.33

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.384
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.65 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.65 SUBAREA RUNOFF(CFS) = 10.98
EFFECTIVE AREA(ACRES) = 9.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 29.70

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 21.76

FLOW VELOCITY(FEET/SEC.) = 3.36 DEPTH*VELOCITY(FT*FT/SEC.) = 1.85
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1280.00 FEET.

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.16

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.65

HALFSTREET FLOOD WIDTH(FEET) = 27.15
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.85
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.49
STREET FLOW TRAVEL TIME(MIN.) = 1.56 Tc(MIN.) = 15.89

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.189
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.18 0.20 0.100 =~ 91
RESIDENTIAL
11+ DWELLINGS/ACRE" D 9.62 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.161

SUBAREA AREA(ACRES) = 15.80 SUBAREA RUNOFF(CFS) = 44 .90
EFFECTIVE AREA(ACRES) = 25.67 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 25.7 PEAK FLOW RATE(CFS) = 72.87

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 HALFSTREET FLOOD WIDTH(FEET) = 32.16
FLOW VELOCITY(FEET/SEC.) = 4.22 DEPTH*VELOCITY(FT*FT/SEC.) = 3.00
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 3.6 FT, IS 66.5 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 104.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1640.00 FEET.

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 1090.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 96.36
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.76

HALFSTREET FLOOD WIDTH(FEET) = 34.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.64
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.54
STREET FLOW TRAVEL TIME(MIN.) = 3.91 Tc(MIN.) = 19.81

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.811
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 16.93 0.20 0.100 91
RESIDENTIAL
*11+ DWELLINGS/ACRE" D 1.76 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.109

SUBAREA AREA(ACRES) = 18.69 SUBAREA RUNOFF(CFS) = 46.92
EFFECTIVE AREA(ACRES) = 44 .36 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 44 .4 PEAK FLOW RATE(CFS) = 111.06

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.79 HALFSTREET FLOOD WIDTH(FEET) = 36.25
FLOW VELOCITY(FEET/SEC.) = 4.86 DEPTH*VELOCITY(FT*FT/SEC.) = 3.85
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 1090.0 FT WITH ELEVATION-DROP = 10.9 FT, IS 61.1 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 105.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2730.00 FEET.



FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 123.37
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.81

HALFSTREET FLOOD WIDTH(FEET) = 37.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.04
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 4.10
STREET FLOW TRAVEL TIME(MIN.) = 2.31 Tc(MIN.) = 22.12

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.639
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.36 0.20 0.200 91
COMMERC 1AL D 8.10 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.123

SUBAREA AREA(ACRES) = 10.46 SUBAREA RUNOFF(CFS) = 24.61
EFFECTIVE AREA(ACRES) = 54.82 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 54.8 PEAK FLOW RATE(CFS) = 128.79

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.82 HALFSTREET FLOOD WIDTH(FEET) = 37.84

FLOW VELOCITY(FEET/SEC.) = 5.11 DEPTH*VELOCITY(FT*FT/SEC.) = 4.21
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3430.00 FEET.

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 135.56
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.84

HALFSTREET FLOOD WIDTH(FEET) = 38.45
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.19
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 4.34
STREET FLOW TRAVEL TIME(MIN.) = 2.02 Tc(MIN.) = 24.14

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.510
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 6.09 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA AREA(ACRES) = 6.09 SUBAREA RUNOFF(CFS) = 13.54



EFFECTIVE AREA(ACRES) = 60.91 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15
TOTAL AREA(ACRES) = 60.9 PEAK FLOW RATE(CFS) = 135.96

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.84 HALFSTREET FLOOD WIDTH(FEET) = 38.51

FLOW VELOCITY(FEET/SEC.) = 5.18 DEPTH*VELOCITY(FT*FT/SEC.) = 4.34
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 4060.00 FEET.

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 250.00 MANNING®*S N = 0.130
DEPTH OF FLOW IN 114.0 INCH PIPE IS 92.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.20

ESTIMATED PIPE DIAMETER(INCH) = 114.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 135.96

PIPE TRAVEL TIME(MIN.) = 1.89  Tc(MIN.) = 26.04

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  108.00 =  4310.00 FEET.

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 26.04
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.404
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 4.84 0.20 0.100 91
RESIDENTIAL
*11+ DWELLINGS/ACRE" D 14.79 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA AREA(ACRES) = 19.63 SUBAREA RUNOFF(CFS) = 41.85
EFFECTIVE AREA(ACRES) = 80.54  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 80.5 PEAK FLOW RATE(CFS) = 171.98

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 470.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.31

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 171.98

PIPE TRAVEL TIME(MIN.) = 0.59 Tc(MIN.) = 26.63

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 109.00 = 4780.00 FEET.

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 26.63
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.373
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 16.62 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 16.62 SUBAREA RUNOFF(CFS) = 32.50
EFFECTIVE AREA(ACRES) = 97.16  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.30

TOTAL AREA(ACRES) = 97.2 PEAK FLOW RATE(CFS) = 202.26

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 97.2 TC(MIN.) = 26.63

EFFECTIVE AREA(ACRES) = 97.16 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.300

PEAK FLOW RATE(CFS) = 202.26



END OF RATIONAL METHOD ANALYSIS



Drainage F



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_F.DAT
TIME/DATE OF STUDY: 16:35 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.737
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 5.80 0.40 0.200 52 7.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 24.31

TOTAL AREA(CACRES) = 5.80 PEAK FLOW RATE(CFS) = 24.31

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 5.8 TC(MIN.) = 7.97

EFFECTIVE AREA(ACRES) 5.80 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 24.31

END OF RATIONAL METHOD ANALYSIS



Drainage G



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_G.DAT
TIME/DATE OF STUDY: 16:35 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.110
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.690
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.75 0.40 0.200 52  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.26

TOTAL AREA(CACRES) = 1.75 PEAK FLOW RATE(CFS) = 7.26

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.8 TC(MIN.) = 8.11

EFFECTIVE AREA(ACRES) 1.75 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 7.26

END OF RATIONAL METHOD ANALYSIS



Drainage H



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_H.DAT
TIME/DATE OF STUDY: 16:35 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
ELEVATION DATA: UPSTREAM(FEET) = 10.00 DOWNSTREAM(FEET) = 9.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.187
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.63 0.40 0.200 52  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 3.46

TOTAL AREA(CACRES) = 0.63 PEAK FLOW RATE(CFS) = 3.46

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  15.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.14

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.46

PIPE TRAVEL TIME(MIN.) = 2.20  Tc(MIN.) = 7.20

LONGEST FLOWPATH FROM NODE  210.00 TO NODE  212.00 = 750.00 FEET.

FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.20
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 5.019
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 3.53 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.53 SUBAREA RUNOFF(CFS) = 15.69
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 18.49

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013
DEPTH OF FLOW IN  24.0 INCH PIPE IS 17.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.68

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.49

PIPE TRAVEL TIME(MIN.) = 0.87  Tc(MIN.) =  8.07

LONGEST FLOWPATH FROM NODE  210.00 TO NODE  213.00 =  1150.00 FEET.

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 8.07
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.702
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 2.82 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) = 11.73
EFFECTIVE AREA(ACRES) = 6.98  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 29.04
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.0 TC(MIN.) = 8.07

EFFECTIVE AREA(ACRES) = 6.98 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 29.04

END OF RATIONAL METHOD ANALYSIS



Drainage |



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_1.DAT
TIME/DATE OF STUDY: 16:36 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.746
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.815
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.47 0.40 0.200 52 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.00

TOTAL AREA(CACRES) = 0.47 PEAK FLOW RATE(CFS) = 2.00

FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 6.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.70
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.75
STREET FLOW TRAVEL TIME(MIN.) = 1.79 Tc(MIN.) = 9.54

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.273
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 0.58 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 0.58 SUBAREA RUNOFF(CFS) = 2.19
EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.96
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 7.59

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 0.83
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 540.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.0 TC(MIN.) = 9.54

EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 3.96

END OF RATIONAL METHOD ANALYSIS



Drainage J



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_J.DAT
TIME/DATE OF STUDY: 16:36 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.642
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.522
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.55 0.40 0.200 52  8.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 6.20

TOTAL AREA(CACRES) = 1.55 PEAK FLOW RATE(CFS) = 6.20

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.19
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.12
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.73
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.18
STREET FLOW TRAVEL TIME(MIN.) = 2.44 Tc(MIN.) = 11.09

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.921
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.46 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 11.96
EFFECTIVE AREA(ACRES) = 5.01 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.0 PEAK FLOW RATE(CFS) = 17.32

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.54

FLOW VELOCITY(FEET/SEC.) = 2.94 DEPTH*VELOCITY(FT*FT/SEC.) = 1.40
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.58
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.82
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.27
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.75
STREET FLOW TRAVEL TIME(MIN.) = 2.29 Tc(MIN.) = 13.38

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.520
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 5.98 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 5.98 SUBAREA RUNOFF(CFS) = 18.51
EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.0 PEAK FLOW RATE(CFS) = 34.03

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 22.93

FLOW VELOCITY(FEET/SEC.) = 3.48 DEPTH*VELOCITY(FT*FT/SEC.) = 1.99
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 1150.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 11.0 TC(MIN.) = 13.38

EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 34.03

END OF RATIONAL METHOD ANALYSIS



Drainage K



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X100_K.DAT
TIME/DATE OF STUDY: 16:36 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 7.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.376
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.53 0.40 0.200 52  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.92

TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 5.92

FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0150
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 14.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.29
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.41
STREET FLOW TRAVEL TIME(MIN.) = 1.67 Tc(MIN.) = 10.82

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.975
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 4.77 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.77 SUBAREA RUNOFF(CFS) = 16.72
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 22.08

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.77

FLOW VELOCITY(FEET/SEC.) = 3.66 DEPTH*VELOCITY(FT*FT/SEC.) = 1.76
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 660.00 FEET.

FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 170.00 MANNING"S N = 0.013

DEPTH OF FLOW IN~ 27.0 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.11

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 22.08

PIPE TRAVEL TIME(MIN.) = 0.35  Tc(MIN.) = 11.17

LONGEST FLOWPATH FROM NODE ~ 225.00 TO NODE  228.00 = 830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 6.3 TC(MIN.) = 11.17

EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 22.08

END OF RATIONAL METHOD ANALYSIS



ii. HC 25-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_A.DAT
TIME/DATE OF STUDY: 16:13 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.603
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.18
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.18
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.69
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.55
STREET FLOW TRAVEL TIME(MIN.) = 3.16 Tc(MIN.) = 11.53

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.007
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.02
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.83

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.84

FLOW VELOCITY(FEET/SEC.) = 1.67 DEPTH*VELOCITY(FT*FT/SEC.) = 0.63
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.92
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.94
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.85
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 13.76

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.720
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 8.18
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 12.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.70

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.75

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.21
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.27
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 15.96

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.501
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 14.42
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 25.93

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 HALFSTREET FLOOD WIDTH(FEET) = 23.63

FLOW VELOCITY(FEET/SEC.) = 2.50 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.63

HALFSTREET FLOOD WIDTH(FEET) = 26.45
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.70
STREET FLOW TRAVEL TIME(MIN.) = 2.74 Tc(MIN.) = 18.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.286
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 17.11
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 40.79

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 28.16

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 58.57
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.73

HALFSTREET FLOOD WIDTH(FEET) = 33.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.29
STREET FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 20.62

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.163
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 35.55
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 74.11

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.58

FLOW VELOCITY(FEET/SEC.) = 3.39 DEPTH*VELOCITY(FT*FT/SEC.) = 2.64
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 56.2 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.15

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.11

PIPE TRAVEL TIME(MIN.) = 0.65  Tc(MIN.) = 21.27

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.27
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.126
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.81 0.20 0.100 = 75
NATURAL FAIR COVER
"OPEN BRUSH" D 4.99 0.20 1.000 83
COMMERCIAL D 6.24 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.473

SUBAREA AREA(ACRES) = 12.04 SUBAREA RUNOFF(CFS) = 22.01
EFFECTIVE AREA(ACRES) = 50.57  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 50.6 PEAK FLOW RATE(CFS) = 94 .81

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) = 140.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) 27.66

ESTIMATED PIPE DIAMETER(INCH) 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 94.81

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 21.36

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2600.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300

CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.956
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 25.52 0.20 1.000 83

NATURAL POOR COVER

“'BARREN"" D 6.51 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 120.15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.01

AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME(MIN.) 3.27

Tc(MIN.) = 24.63

SUBAREA AREA(ACRES) =  32.03 SUBAREA RUNOFF(CFS) = 50.63
EFFECTIVE AREA(ACRES) = 82.60 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA(ACRES) = 82.6 PEAK FLOW RATE(CFS) = 137.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 FLOW VELOCITY(FEET/SEC.) = 6.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3780.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.872
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

""OPEN BRUSH" D 29.92 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 14.41 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 171.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.51

AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 2.00

Tc(MIN.) = 26.62

SUBAREA AREA(ACRES) = 44 .33 SUBAREA RUNOFF(CFS) = 66.71
EFFECTIVE AREA(ACRES) = 126.93 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69

TOTAL AREA(ACRES) = 126.9 PEAK FLOW RATE(CFS) = 198.18

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.29 FLOW VELOCITY(FEET/SEC.) = 5.82
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4440.00 FEET.

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.810



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 14.64 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 208.79

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.95

AVERAGE FLOW DEPTH(FEET) = 1.33 TRAVEL TIME(MIN.) = 1.62

Tc(MIN.) = 28.25

SUBAREA AREA(ACRES) = 14.64 SUBAREA RUNOFF(CFS) = 21.22
EFFECTIVE AREA(ACRES) = 141.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 141.6 PEAK FLOW RATE(CFS) = 212.35

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.35 FLOW VELOCITY(FEET/SEC.) = 5.98
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 5020.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 213.48
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.86

HALFSTREET FLOOD WIDTH(FEET) = 39.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.56
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 6.52
STREET FLOW TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 29.22

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.776
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" A 1.83 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.83 SUBAREA RUNOFF(CFS) = 2.27
EFFECTIVE AREA(ACRES) = 143.40 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 143.4 PEAK FLOW RATE(CFS) = 212.35

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.86 HALFSTREET FLOOD WIDTH(FEET) = 39.73

FLOW VELOCITY(FEET/SEC.) = 7.55 DEPTH*VELOCITY(FT*FT/SEC.) = 6.50
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373



* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.380
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 9.53
TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 9.53
FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.07

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.53

PIPE TRAVEL TIME(MIN.) = 2.29  Tc(MIN.) = 11.67

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 =  2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.67
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.986
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 31.84 SUBAREA RUNOFF(CFS) = 83.86
EFFECTIVE AREA(ACRES) = 35.01  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 35.0 PEAK FLOW RATE(CFS) = 92.26

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.885

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
"OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.586

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 126.20

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 17.71

AVERAGE FLOW DEPTH(FEET) = 1.89 TRAVEL TIME(MIN.) = 0.73

Tc(MIN.) = 12.40

SUBAREA” AREA(ACRES) = 28.25 SUBAREA RUNOFF(CFS) = 67.86
EFFECTIVE AREA(ACRES) = 63.26 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 63.3 PEAK FLOW RATE(CFS) = 156.93

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.05 FLOW VELOCITY(FEET/SEC.) = 18.68
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.07

ESTIMATED PIPE DIAMETER(INCH) = 60.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 156.93

PIPE TRAVEL TIME(MIN.) = 2.50  Tc(MIN.) = 14.90

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4320.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.90
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.600
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 44_48 0.20 1.000 83
RESIDENTIAL
11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32
COMMERCIAL A 4.75 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.834

SUBAREA AREA(ACRES) = 55.34 SUBAREA RUNOFF(CFS) = 120.88
EFFECTIVE AREA(ACRES) = 118.60  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 118.6 PEAK FLOW RATE(CFS) = 261.59

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 63.0 INCH PIPE IS 48.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.77

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 261.59

PIPE TRAVEL TIME(MIN.) = 0.30  Tc(MIN.) = 15.20

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4590.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.20
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.570
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
“BARREN"' A 4.65 0.40 1.000 78
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32
COMMERCIAL A 2.82 0.40 0.100 32
NATURAL FAIR COVER
“OPEN BRUSH" A 2.64 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.431

SUBAREA AREA(ACRES) = 24.05 SUBAREA RUNOFF(CFS) = 51.91
EFFECTIVE AREA(ACRES) = 142.65  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.56

TOTAL AREA(ACRES) = 142.7 PEAK FLOW RATE(CFS) = 310.34

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.471



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" A 2.68 0.40 1.000 46
RESIDENTIAL
11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 323.30

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 9.21

AVERAGE FLOW DEPTH(FEET) = 0.95 TRAVEL TIME(MIN.) 1.10

Tc(MIN.) = 16.31

SUBAREA” AREA(ACRES) =  12.41 SUBAREA RUNOFF(CFS) = 25.93
EFFECTIVE AREA(ACRES) =  155.06 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 155.1 PEAK FLOW RATE(CFS) = 323.44

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.95 FLOW VELOCITY(FEET/SEC.) = 9.22
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5200.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.299
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 = 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 325.04

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72

AVERAGE FLOW DEPTH(FEET) = 0.89 TRAVEL TIME(MIN.) = 2.21

Tc(MIN.) = 18.52

SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 3.21
EFFECTIVE AREA(ACRES) = 156.64 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.54

TOTAL AREA(ACRES) = 156.6 PEAK FLOW RATE(CFS) = 323.44

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.89 FLOW VELOCITY(FEET/SEC.) = 2.71
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 323.44 18.52 2.299 0.28( 0.15) 0.54 156.6 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 212.35 29.22 1.776 0.20( 0.15) 0.72 143.4 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 501.23 18.52 2.299 0.25(C 0.15) 0.61 247.5 13.00
2 457.00 29.22 1.776 0.24( 0.15) 0.63 300.0 1.00
TOTAL AREA(ACRES) = 300.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 501.23 Tc(MIN.) = 18.515
EFFECTIVE AREA(ACRES) = 247.52 AREA-AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 300.0



LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.117

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 16.10 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.631

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 527.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.27

AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 2.91

Tc(MIN.) = 21.42

SUBAREA” AREA(ACRES) =  29.53 SUBAREA RUNOFF(CFS) = 52.46
EFFECTIVE AREA(ACRES) =  277.05 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 329.6 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6130.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.961
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 32
NATURAL FAIR COVER
“OPEN BRUSH" D 8.52 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.848

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 509.48

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.23

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 3.10

Tc(MIN.) = 24.52

SUBAREA” AREA(ACRES) = 10.25 SUBAREA RUNOFF(CFS) =  16.50
EFFECTIVE AREA(ACRES) = 287.30 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 339.8 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6730.00 FEET.
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00



REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.863
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32
NATURAL FAIR COVER
“OPEN BRUSH" D 4.47 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.549

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 508.86

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.22

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 2.33

Tc(MIN.) = 26.85

SUBAREA™ AREA(ACRES) = 9.77 SUBAREA RUNOFF(CFS) = 15.26
EFFECTIVE AREA(ACRES) = 297.07 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 349.6 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7180.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 349.6 TC(MIN.) = 26.85

EFFECTIVE AREA(ACRES) 297.07 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.617

PEAK FLOW RATE(CFS) = 501.23
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 501.23 26.85 1.863 0.24( 0.15) 0.62 297.1 13.00
2 457.00 37.87 1.533 0.24( 0.15) 0.63 349.6 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_B.DAT
TIME/DATE OF STUDY: 16:14 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.841
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.86
TOTAL AREA(ACRES) = 0.54  PEAK FLOW RATE(CFS) = 1.86
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.76
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME(MIN.) = 2.97 Tc(MIN.) = 10.44

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.180
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) = 1.79
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 3.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 8.34

FLOW VELOCITY(FEET/SEC.) = 2.04 DEPTH*VELOCITY(FT*FT/SEC.) = 0.64
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.21
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.41
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.14
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71
STREET FLOW TRAVEL TIME(MIN.) = 3.12 Tc(MIN.) = 13.56

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.743
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 1.76
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 4.63
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 9.84

FLOW VELOCITY(FEET/SEC.) = 2.19 DEPTH*VELOCITY(FT*FT/SEC.) = 0.74
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.17
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 16.63

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.443
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 14.74
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 18.87

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.16

FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.73
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 19.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.220
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 14.77
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 31.89

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.56 HALFSTREET FLOOD WIDTH(FEET) = 22.38

FLOW VELOCITY(FEET/SEC.) = 3.42 DEPTH*VELOCITY(FT*FT/SEC.) = 1.92
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.26

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.77
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.45
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.96
STREET FLOW TRAVEL TIME(MIN.) = 2.42 Tc(MIN.) = 22.12

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.079
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 2.72
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 32.58

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 22.54

FLOW VELOCITY(FEET/SEC.) = 3.44 DEPTH*VELOCITY(FT*FT/SEC.) = 1.95
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH(FEET) = 25.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26
STREET FLOW TRAVEL TIME(MIN.) = 2.62 Tc(MIN.) = 24.74

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.951
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 21.34
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 51.90

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.65 HALFSTREET FLOOD WIDTH(FEET) = 27.07

FLOW VELOCITY(FEET/SEC.) = 3.85 DEPTH*VELOCITY(FT*FT/SEC.) = 2.49
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 84.11
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.74

HALFSTREET FLOOD WIDTH(FEET) = 33.44
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.44
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.27
STREET FLOW TRAVEL TIME(MIN.) = 2.55 Tc(MIN.) = 27.29

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.846
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 64.38
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 113.45

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.80 HALFSTREET FLOOD WIDTH(FEET) = 36.44

FLOW VELOCITY(FEET/SEC.) = 4.91 DEPTH*VELOCITY(FT*FT/SEC.) = 3.90
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 112.5 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.84

ESTIMATED PIPE DIAMETER(INCH) = 45.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.45

PIPE TRAVEL TIME(MIN.) = 1.07  Tc(MIN.) = 28.36

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 28.36
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.806
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 18.39
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 129.35

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 48.0 INCH PIPE IS 37.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 12.34

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 129.35



PIPE TRAVEL TIME(MIN.) = 0.78  Tc(MIN.) = 29.15
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.15
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.779
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 15.82 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.122

SUBAREA AREA(ACRES) = 20.27 SUBAREA RUNOFF(CFS) = 32.00
EFFECTIVE AREA(ACRES) = 101.29  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 159.33

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.719

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 20.98 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 12.82 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 182.45

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.83

AVERAGE FLOW DEPTH(FEET) = 1.12 TRAVEL TIME(MIN.) = 1.79

Tc(MIN.) = 30.94

SUBAREA AREA(ACRES) =  33.80 SUBAREA RUNOFF(CFS) =  46.22
EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR) =  0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 135.1 PEAK FLOW RATE(CFS) = 200.17
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.19 FLOW VELOCITY(FEET/SEC.) = 9.10

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6200.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 135.1 TC(MIN.) = 30.94

EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.365

PEAK FLOW RATE(CFS) = 200.17

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_C.DAT
TIME/DATE OF STUDY: 16:14 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 107.00 DOWNSTREAM(FEET) = 104.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.912
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.819
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 2.27 0.20 1.000 93 12.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 5.35
TOTAL AREA(ACRES) = 2.27  PEAK FLOW RATE(CFS) = 5.35
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 14.10
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.08
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 15.15

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.576
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.61 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.61 SUBAREA RUNOFF(CFS) = 9.86
EFFECTIVE AREA(ACRES) = 6.88 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.9 PEAK FLOW RATE(CFS) = 14.71

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.37

FLOW VELOCITY(FEET/SEC.) = 2.84 DEPTH*VELOCITY(FT*FT/SEC.) = 1.29
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.45

HALFSTREET FLOOD WIDTH(FEET) = 15.90
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.77
STREET FLOW TRAVEL TIME(MIN.) = 1.68 Tc(MIN.) = 16.83

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.427
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.74 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.74 SUBAREA RUNOFF(CFS) = 9.50
EFFECTIVE AREA(ACRES) = 11.62 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 11.6 PEAK FLOW RATE(CFS) = 23.29

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.15

FLOW VELOCITY(FEET/SEC.) = 4.13 DEPTH*VELOCITY(FT*FT/SEC.) = 1.94
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.1200
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 30.97

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40

HALFSTREET FLOOD WIDTH(FEET) = 13.24
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.51
STREET FLOW TRAVEL TIME(MIN.) = 0.85 Tc(MIN.) = 17.68

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.360
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 7.90 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 15.36
EFFECTIVE AREA(ACRES) = 19.52 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.5 PEAK FLOW RATE(CFS) = 37.95

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.49

FLOW VELOCITY(FEET/SEC.) = 9.17 DEPTH*VELOCITY(FT*FT/SEC.) = 3.86
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1500.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0900
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 79.90
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.82
AVERAGE FLOW VELOCITY(FEET/SEC.) = 9.83
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 5.25
STREET FLOW TRAVEL TIME(MIN.) = 0.63 Tc(MIN.) = 18.31

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.314
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 34.33 0.20 1.000 83
NATURAL POOR COVER
""BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 44._09 SUBAREA RUNOFF(CFS) = 83.89
EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 63.6 PEAK FLOW RATE(CFS) = 121.03

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.60 HALFSTREET FLOOD WIDTH(FEET) = 24.57

FLOW VELOCITY(FEET/SEC.) = 10.84 DEPTH*VELOCITY(FT*FT/SEC.) = 6.52
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1870.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 63.6 TC(MIN.) = 18.31

EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 121.03




END OF RATIONAL METHOD ANALYSIS



Drainage D



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_D.DAT
TIME/DATE OF STUDY: 10:05 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00
ELEVATION DATA: UPSTREAM(FEET) = 95.00 DOWNSTREAM(FEET) = 83.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.794
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.438
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.10 0.20 0.200 75  5.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.35

TOTAL AREA(CACRES) = 1.10 PEAK FLOW RATE(CFS) = 4.35

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.73
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 14.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.70
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.16
STREET FLOW TRAVEL TIME(MIN.) = 2.59 Tc(MIN.) = 8.39

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.600
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 4.58 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.58 SUBAREA RUNOFF(CFS) = 14.67
EFFECTIVE AREA(ACRES) = 5.68 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.7 PEAK FLOW RATE(CFS) = 18.20

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.85

FLOW VELOCITY(FEET/SEC.) = 2.99 DEPTH*VELOCITY(FT*FT/SEC.) = 1.44
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00
REPRESENTATIVE CHANNEL SLOPE = 0.0600

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.153
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 8.61 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.68

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.57

AVERAGE FLOW DEPTH(FEET) = 0.33 TRAVEL TIME(MIN.) = 2.21

Tc(MIN.) = 10.60

SUBAREA AREA(ACRES) = 8.61 SUBAREA RUNOFF(CFS) = 22.88
EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 14.3 PEAK FLOW RATE(CFS) = 38.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.39 FLOW VELOCITY(FEET/SEC.) = 6.12

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE = 123.00 =  1440.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 TC(MIN.) = 10.60

EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.682

PEAK FLOW RATE(CFS) = 38.79

END OF RATIONAL METHOD ANALYSIS



Drainage E



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_E.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.00 DOWNSTREAM(FEET) = 103.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.426
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.39 0.20 0.200 75  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.28

TOTAL AREA(CACRES) = 2.39 PEAK FLOW RATE(CFS) = 7.28

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.24
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.18
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 12.22

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.909
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.83 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.83 SUBAREA RUNOFF(CFS) = 9.89
EFFECTIVE AREA(ACRES) = 6.22 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.2 PEAK FLOW RATE(CFS) = 16.06

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 16.99

FLOW VELOCITY(FEET/SEC.) = 2.90 DEPTH*VELOCITY(FT*FT/SEC.) = 1.35
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.50

HALFSTREET FLOOD WIDTH(FEET) = 18.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.52
STREET FLOW TRAVEL TIME(MIN.) = 2.45 Tc(MIN.) = 14.67

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.623
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.65 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.65 SUBAREA RUNOFF(CFS) = 8.48
EFFECTIVE AREA(ACRES) = 9.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 22.94

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 19.65

FLOW VELOCITY(FEET/SEC.) = 3.15 DEPTH*VELOCITY(FT*FT/SEC.) = 1.62
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1280.00 FEET.

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 40.27

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.60

HALFSTREET FLOOD WIDTH(FEET) = 24.49
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.63
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.18
STREET FLOW TRAVEL TIME(MIN.) = 1.65 Tc(MIN.) = 16.33

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.469
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.18 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 9.62 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.161

SUBAREA AREA(ACRES) = 15.80 SUBAREA RUNOFF(CFS) = 34.65
EFFECTIVE AREA(ACRES) = 25.67 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 25.7 PEAK FLOW RATE(CFS) = 56.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.66 HALFSTREET FLOOD WIDTH(FEET) = 27.93

FLOW VELOCITY(FEET/SEC.) = 3.93 DEPTH*VELOCITY(FT*FT/SEC.) = 2.60
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1640.00 FEET.

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 1090.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 74.26
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.71

HALFSTREET FLOOD WIDTH(FEET) = 32.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.03
STREET FLOW TRAVEL TIME(MIN.) = 4.28 Tc(MIN.) = 20.61

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.164
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 16.93 0.20 0.100 = 75
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.76 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.109

SUBAREA AREA(ACRES) = 18.69 SUBAREA RUNOFF(CFS) = 36.03
EFFECTIVE AREA(ACRES) = 44 .36 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 44 .4 PEAK FLOW RATE(CFS) = 85.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.74 HALFSTREET FLOOD WIDTH(FEET) = 33.57

FLOW VELOCITY(FEET/SEC.) = 4.46 DEPTH*VELOCITY(FT*FT/SEC.) = 3.29
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2730.00 FEET.

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<



REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 94.65
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.76

HALFSTREET FLOOD WIDTH(FEET) = 34.60
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.50
STREET FLOW TRAVEL TIME(MIN.) = 2.53 Tc(MIN.) = 23.13

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.027
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.36 0.20 0.200 75
COMMERCIAL D 8.10 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.123

SUBAREA AREA(ACRES) = 10.46 SUBAREA RUNOFF(CFS) = 18.85
EFFECTIVE AREA(ACRES) = 54.82 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 54.8 PEAK FLOW RATE(CFS) = 98.59

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.77 HALFSTREET FLOOD WIDTH(FEET) = 34.97

FLOW VELOCITY(FEET/SEC.) = 4.69 DEPTH*VELOCITY(FT*FT/SEC.) = 3.59
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3430.00 FEET.

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 103.76
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.78

HALFSTREET FLOOD WIDTH(FEET) = 35.52
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.76
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.70
STREET FLOW TRAVEL TIME(MIN.) = 2.21 Tc(MIN.) = 25.34

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.925
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 6.09 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.09 SUBAREA RUNOFF(CFS) = 10.33
EFFECTIVE AREA(ACRES) = 60.91 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(CACRES) = 60.9 PEAK FLOW RATE(CFS) = 103.90

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.52



FLOW VELOCITY(FEET/SEC.) = 4.77 DEPTH*VELOCITY(FT*FT/SEC.) = 3.70
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 4060.00 FEET.

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.130

DEPTH OF FLOW IN 108.0 INCH PIPE IS 78.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.10

ESTIMATED PIPE DIAMETER(INCH) = 108.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 103.90

PIPE TRAVEL TIME(MIN.) = 1.98  Tc(MIN.) = 27.32

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  108.00 =  4310.00 FEET.

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.32
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.845
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 4.84 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 14.79 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA AREA(ACRES) = 19.63 SUBAREA RUNOFF(CFS) = 31.97
EFFECTIVE AREA(ACRES) = 80.54  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(CACRES) = 80.5 PEAK FLOW RATE(CFS) = 131.46

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 470.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 37.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.35

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 131.46

PIPE TRAVEL TIME(MIN.) = 0.63  Tc(MIN.) = 27.96

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  109.00 =  4780.00 FEET.

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.96
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.821
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 16.62 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 16.62 SUBAREA RUNOFF(CFS) = 24.24
EFFECTIVE AREA(ACRES) = 97.16  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.30

TOTAL AREA(ACRES) = 97.2 PEAK FLOW RATE(CFS) = 153.98

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 97.2 TC(MIN.) = 27.96

EFFECTIVE AREA(ACRES) = 97.16 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.300

PEAK FLOW RATE(CFS) = 153.98

END OF RATIONAL METHOD ANALYSIS



Drainage F



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_F.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.705
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 5.80 0.40 0.200 32 7.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 18.92

TOTAL AREA(CACRES) = 5.80 PEAK FLOW RATE(CFS) = 18.92

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 5.8 TC(MIN.) = 7.97

EFFECTIVE AREA(ACRES) 5.80 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 18.92

END OF RATIONAL METHOD ANALYSIS



Drainage G



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_G.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.110
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.669
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.75 0.40 0.200 32  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.65

TOTAL AREA(CACRES) = 1.75 PEAK FLOW RATE(CFS) = 5.65

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.8 TC(MIN.) = 8.11

EFFECTIVE AREA(ACRES) 1.75 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 5.65

END OF RATIONAL METHOD ANALYSIS



Drainage H



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_H.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
ELEVATION DATA: UPSTREAM(FEET) = 10.00 DOWNSTREAM(FEET) = 9.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.63 0.40 0.200 32  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.69

TOTAL AREA(CACRES) = 0.63 PEAK FLOW RATE(CFS) = 2.69

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  12.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.78

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.69

PIPE TRAVEL TIME(MIN.) = 2.37  Tc(MIN.) = 7.37

LONGEST FLOWPATH FROM NODE  210.00 TO NODE  212.00 = 750.00 FEET.

FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.37
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.872
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 3.53 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.53 SUBAREA RUNOFF(CFS) = 12.05
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 14.20

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013
DEPTH OF FLOW IN" 21.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.11

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.20

PIPE TRAVEL TIME(MIN.) = 0.94  Tc(MIN.) =  8.31

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  213.00 =  1150.00 FEET.

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 8.31
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.618
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 2.82 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) =  8.98
EFFECTIVE AREA(ACRES) = 6.98  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 22.23
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.0 TC(MIN.) = 8.31

EFFECTIVE AREA(ACRES) = 6.98 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 22.23

END OF RATIONAL METHOD ANALYSIS



Drainage |



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_1.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.746
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.765
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.47 0.40 0.200 32 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.56

TOTAL AREA(CACRES) = 0.47 PEAK FLOW RATE(CFS) = 1.56

FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH(FEET) = 5.47
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.68
STREET FLOW TRAVEL TIME(MIN.) = 1.85 Tc(MIN.) = 9.60

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.335
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 0.58 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 0.58 SUBAREA RUNOFF(CFS) = 1.70
EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.08
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 6.53

FLOW VELOCITY(FEET/SEC.) = 2.68 DEPTH*VELOCITY(FT*FT/SEC.) = 0.75
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 540.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.0 TC(MIN.) = 9.60

EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 3.08

END OF RATIONAL METHOD ANALYSIS



Drainage J



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_J.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.642
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.539
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.55 0.40 0.200 32  8.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.83

TOTAL AREA(CACRES) = 1.55 PEAK FLOW RATE(CFS) = 4.83

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.63
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.55
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.04
STREET FLOW TRAVEL TIME(MIN.) = 2.61 Tc(MIN.) = 11.25

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.048
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.46 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 9.24
EFFECTIVE AREA(ACRES) = 5.01 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.0 PEAK FLOW RATE(CFS) = 13.38

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 15.74

FLOW VELOCITY(FEET/SEC.) = 2.78 DEPTH*VELOCITY(FT*FT/SEC.) = 1.23
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.51
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.50

HALFSTREET FLOOD WIDTH(FEET) = 18.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.53
STREET FLOW TRAVEL TIME(MIN.) = 2.45 Tc(MIN.) = 13.70

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.726
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 5.98 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 5.98 SUBAREA RUNOFF(CFS) = 14.24
EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.0 PEAK FLOW RATE(CFS) = 26.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.66

FLOW VELOCITY(FEET/SEC.) = 3.27 DEPTH*VELOCITY(FT*FT/SEC.) = 1.74
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 1150.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 11.0 TC(MIN.) = 13.70

EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 26.18

END OF RATIONAL METHOD ANALYSIS



Drainage K



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_K.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 7.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.426
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.53 0.40 0.200 32  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.61

TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 4.61

FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0150
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40

HALFSTREET FLOOD WIDTH(FEET) = 13.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.25
STREET FLOW TRAVEL TIME(MIN.) = 1.76 Tc(MIN.) = 10.91

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.101
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 4.77 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.77 SUBAREA RUNOFF(CFS) = 12.97
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 17.13

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.05

FLOW VELOCITY(FEET/SEC.) = 3.43 DEPTH*VELOCITY(FT*FT/SEC.) = 1.54
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 660.00 FEET.

FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 170.00 MANNING"S N = 0.013

DEPTH OF FLOW IN" 24.0 INCH PIPE IS 16.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.59

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.13

PIPE TRAVEL TIME(MIN.) = 0.37  Tc(MIN.) = 11.29

LONGEST FLOWPATH FROM NODE  225.00 TO NODE  228.00 = 830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 6.3 TC(MIN.) = 11.29

EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 17.13

END OF RATIONAL METHOD ANALYSIS



iii. HC 10-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO10_A.DAT
TIME/DATE OF STUDY: 16:24 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.021
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.82
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 1.82
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.08
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.53
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.51
STREET FLOW TRAVEL TIME(MIN.) = 3.27 Tc(MIN.) = 11.64

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.502
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 2.50
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 10.82

FLOW VELOCITY(FEET/SEC.) = 1.62 DEPTH*VELOCITY(FT*FT/SEC.) = 0.58
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.39
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.42

HALFSTREET FLOOD WIDTH(FEET) = 14.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.86
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.77
STREET FLOW TRAVEL TIME(MIN.) = 2.33 Tc(MIN.) = 13.97

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.253
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 6.75
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 10.36

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.37

FLOW VELOCITY(FEET/SEC.) = 2.00 DEPTH*VELOCITY(FT*FT/SEC.) = 0.91
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.29

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.65
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.24
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.15
STREET FLOW TRAVEL TIME(MIN.) = 2.31 Tc(MIN.) = 16.28

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.064
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 11.86
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 21.33

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 21.91

FLOW VELOCITY(FEET/SEC.) = 2.38 DEPTH*VELOCITY(FT*FT/SEC.) = 1.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 28.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.60

HALFSTREET FLOOD WIDTH(FEET) = 24.49
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.55
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.53
STREET FLOW TRAVEL TIME(MIN.) = 2.87 Tc(MIN.) = 19.15

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.881
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 14.05
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 33.45

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 26.13

FLOW VELOCITY(FEET/SEC.) = 2.66 DEPTH*VELOCITY(FT*FT/SEC.) = 1.67
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 47.99
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.70

HALFSTREET FLOOD WIDTH(FEET) = 31.61
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.90
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.03
STREET FLOW TRAVEL TIME(MIN.) = 2.07 Tc(MIN.) = 21.22

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.773
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 29.08
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 60.59

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 HALFSTREET FLOOD WIDTH(FEET) = 33.63

FLOW VELOCITY(FEET/SEC.) = 3.16 DEPTH*VELOCITY(FT*FT/SEC.) = 2.34
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 47.0 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.5 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.42

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.59

PIPE TRAVEL TIME(MIN.) = 0.68  Tc(MIN.) = 21.90

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 =  2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.90
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.741
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.81 0.20 0.100 = 75
NATURAL FAIR COVER
"OPEN BRUSH" D 4.99 0.20 1.000 83
COMMERCIAL D 6.24 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.473

SUBAREA AREA(ACRES) = 12.04 SUBAREA RUNOFF(CFS) = 17.84
EFFECTIVE AREA(ACRES) = 50.57  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 50.6 PEAK FLOW RATE(CFS) = 77.32

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) = 140.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.8 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) 26.14

ESTIMATED PIPE DIAMETER(INCH) 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 77.32

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 21.99

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2600.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300

CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.595
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 25.52 0.20 1.000 83

NATURAL POOR COVER

“'BARREN"" D 6.51 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 97.45
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(MIN.) = 3.54

Tc(MIN.) = 25.54

SUBAREA AREA(ACRES) =  32.03 SUBAREA RUNOFF(CFS) = 40.21
EFFECTIVE AREA(ACRES) = 82.60 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA(ACRES) = 82.6 PEAK FLOW RATE(CFS) = 110.86

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 FLOW VELOCITY(FEET/SEC.) = 5.80
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3780.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.522
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

""OPEN BRUSH" D 29.92 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 14.41 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 137.25

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.09

AVERAGE FLOW DEPTH(FEET) = 1.03 TRAVEL TIME(MIN.) = 2.16

Tc(MIN.) = 27.70

SUBAREA AREA(ACRES) =  44.33 SUBAREA RUNOFF(CFS) = 52.75
EFFECTIVE AREA(ACRES) =  126.93 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69

TOTAL AREA(ACRES) = 126.9 PEAK FLOW RATE(CFS) = 158.22

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.13 FLOW VELOCITY(FEET/SEC.) = 5.35
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 = 4440.00 FEET.

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.469



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 14.64 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 166.58

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.47

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 1.77

Tc(MIN.) = 29.46

SUBAREA AREA(ACRES) = 14.64 SUBAREA RUNOFF(CFS) = 16.72
EFFECTIVE AREA(ACRES) = 141.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 141.6 PEAK FLOW RATE(CFS) = 168.89

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.17 FLOW VELOCITY(FEET/SEC.) = 5.51
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 5020.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 169.75
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.81

HALFSTREET FLOOD WIDTH(FEET) = 37.05
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 5.71
STREET FLOW TRAVEL TIME(MIN.) = 1.04 Tc(MIN.) = 30.50

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.440
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" A 1.83 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.83 SUBAREA RUNOFF(CFS) = 1.71
EFFECTIVE AREA(ACRES) = 143.40 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 143.4 PEAK FLOW RATE(CFS) = 168.89

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.81 HALFSTREET FLOOD WIDTH(FEET) = 36.98

FLOW VELOCITY(FEET/SEC.) = 7.06 DEPTH*VELOCITY(FT*FT/SEC.) = 5.69
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373



* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.832
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.97
TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 7.97
FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.58

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.97

PIPE TRAVEL TIME(MIN.) = 2.39 Tc(MIN.) = 11.76

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.76
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.487
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 31.84 SUBAREA RUNOFF(CFS) = 69.53
EFFECTIVE AREA(ACRES) = 35.01  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 35.0 PEAK FLOW RATE(CFS) = 76.51

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.398

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
"OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.586

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 104.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 16.87

AVERAGE FLOW DEPTH(FEET) = 1.76 TRAVEL TIME(MIN.) = 0.77

Tc(MIN.) = 12.53

SUBAREA” AREA(ACRES) = 28.25 SUBAREA RUNOFF(CFS) = 55.47
EFFECTIVE AREA(ACRES) = 63.26 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 63.3 PEAK FLOW RATE(CFS) = 129.19

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.90 FLOW VELOCITY(FEET/SEC.) = 17.81
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050
FLOW LENGTH(FEET) = 1510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 43.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.45

ESTIMATED PIPE DIAMETER(INCH) = 54.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 129.19

PIPE TRAVEL TIME(MIN.) = 2.66  Tc(MIN.) = 15.19

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4320.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.19
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.147
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 44_48 0.20 1.000 83
RESIDENTIAL
11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32
COMMERCIAL A 4.75 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.834

SUBAREA AREA(ACRES) = 55.34 SUBAREA RUNOFF(CFS) = 98.33
EFFECTIVE AREA(ACRES) = 118.60  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 118.6 PEAK FLOW RATE(CFS) = 213.25

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 46.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.86

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 213.25

PIPE TRAVEL TIME(MIN.) = 0.32  Tc(MIN.) = 15.52

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4590.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.52
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.121
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
“BARREN"' A 4.65 0.40 1.000 78
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32
COMMERCIAL A 2.82 0.40 0.100 32
NATURAL FAIR COVER
“OPEN BRUSH" A 2.64 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.431

SUBAREA AREA(ACRES) = 24.05 SUBAREA RUNOFF(CFS) = 42.19
EFFECTIVE AREA(ACRES) = 142.65  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.56

TOTAL AREA(ACRES) = 142.7 PEAK FLOW RATE(CFS) = 252.68

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.033



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" A 2.68 0.40 1.000 46
RESIDENTIAL
11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 263.20

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 8.52

AVERAGE FLOW DEPTH(FEET) = 0.84  TRAVEL TIME(MIN.) 1.19

Tc(MIN.) = 16.71

SUBAREA” AREA(ACRES) =  12.41 SUBAREA RUNOFF(CFS) = 21.04
EFFECTIVE AREA(ACRES) =  155.06 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 155.1 PEAK FLOW RATE(CFS) = 262.40

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 FLOW VELOCITY(FEET/SEC.) = 8.49
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5200.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.884
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 = 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 263.71

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.52

AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME(MIN.) = 2.39

Tc(MIN.) = 19.10

SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 2.62
EFFECTIVE AREA(ACRES) = 156.64 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.54

TOTAL AREA(ACRES) = 156.6 PEAK FLOW RATE(CFS) = 262.40

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.78 FLOW VELOCITY(FEET/SEC.) = 2.50
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 262.40 19.10 1.884 0.28( 0.15) 0.54 156.6 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 168.89 30.50 1.440 0.20( 0.15) 0.72 143.4 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 404.39 19.10 1.884 0.25( 0.15) 0.61 246.4 13.00
2 364.14 30.50 1.440 0.24( 0.15) 0.63 300.0 1.00
TOTAL AREA(ACRES) = 300.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 404.39 Tc(MIN.) = 19.098
EFFECTIVE AREA(ACRES) = 246.43 AREA-AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 300.0



LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.726

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 16.10 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.631

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42542

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.02

AVERAGE FLOW DEPTH(FEET) = 1.04 TRAVEL TIME(MIN.) = 3.15

Tc(MIN.) = 22.25

SUBAREA” AREA(ACRES) =  29.53 SUBAREA RUNOFF(CFS) = 42.06
EFFECTIVE AREA(ACRES) =  275.96 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 329.6 PEAK FLOW RATE(CFS) = 404 .39

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.01 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6130.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.592
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 32
NATURAL FAIR COVER
“OPEN BRUSH" D 8.52 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.848

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 410.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.97

AVERAGE FLOW DEPTH(FEET) = 1.03 TRAVEL TIME(MIN.) = 3.37

Tc(MIN.) = 25.62

SUBAREA” AREA(ACRES) = 10.25 SUBAREA RUNOFF(CFS) =  13.09
EFFECTIVE AREA(ACRES) = 286.21 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 339.8 PEAK FLOW RATE(CFS) = 404 .39

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.01 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6730.00 FEET.
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00



REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.508
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32
NATURAL FAIR COVER
“OPEN BRUSH" D 4.47 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.549

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 410.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.96

AVERAGE FLOW DEPTH(FEET) = 1.03 TRAVEL TIME(MIN.) = 2.53

Tc(MIN.) = 28.15

SUBAREA™ AREA(ACRES) = 9.77 SUBAREA RUNOFF(CFS) = 12.14
EFFECTIVE AREA(ACRES) = 295.98 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 349.6 PEAK FLOW RATE(CFS) = 404 .39

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.01 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7180.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 349.6 TC(MIN.) = 28.15

EFFECTIVE AREA(ACRES) 295.98 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.616

PEAK FLOW RATE(CFS) = 404 .39
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 404.39 28.15 1.508 0.24( 0.15) 0.62 296.0 13.00
2 364.14 39.93 1.234 0.24( 0.15) 0.63 349.6 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X010_B.DAT
TIME/DATE OF STUDY: 16:26 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.224
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.56
TOTAL AREA(ACRES) = 0.54  PEAK FLOW RATE(CFS) = 1.56
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 6.78
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.91
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME(MIN.) = 3.06 Tc(MIN.) = 10.54

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.648
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 1.49
EFFECTIVE AREA(ACRES) = 1.17 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 2.77
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 7.53

FLOW VELOCITY(FEET/SEC.) = 1.98 DEPTH*VELOCITY(FT*FT/SEC.) = 0.59
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 8.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME(MIN.) = 3.22 Tc(MIN.) = 13.75

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.273
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 1.46
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 3.83
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 8.97

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 0.68
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.91
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.87
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.59
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.06
STREET FLOW TRAVEL TIME(MIN.) = 3.21 Tc(MIN.) = 16.97

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.016
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 12.14
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 15.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.76

FLOW VELOCITY(FEET/SEC.) = 2.88 DEPTH*VELOCITY(FT*FT/SEC.) = 1.33
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.60
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.10
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.57
STREET FLOW TRAVEL TIME(MIN.) = 3.22 Tc(MIN.) = 20.19

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.825
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 12.12
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 26.17

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.66

FLOW VELOCITY(FEET/SEC.) = 3.26 DEPTH*VELOCITY(FT*FT/SEC.) = 1.74
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.28

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.05
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.28
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.77
STREET FLOW TRAVEL TIME(MIN.) = 2.54 Tc(MIN.) = 22.72

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.705
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 2.23
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 26.66

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.82

FLOW VELOCITY(FEET/SEC.) = 3.28 DEPTH*VELOCITY(FT*FT/SEC.) = 1.75
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.58

HALFSTREET FLOOD WIDTH(FEET) = 23.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.03
STREET FLOW TRAVEL TIME(MIN.) = 2.76 Tc(MIN.) = 25.48

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.597
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 17.42
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 42 .37

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 25.04

FLOW VELOCITY(FEET/SEC.) = 3.66 DEPTH*VELOCITY(FT*FT/SEC.) = 2.23
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 68.49
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.70

HALFSTREET FLOOD WIDTH(FEET) = 31.67
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.88
STREET FLOW TRAVEL TIME(MIN.) = 2.75 Tc(MIN.) = 28.24

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.505
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 52.21
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 92.13

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.75 HALFSTREET FLOOD WIDTH(FEET) = 34.30

FLOW VELOCITY(FEET/SEC.) = 4.59 DEPTH*VELOCITY(FT*FT/SEC.) = 3.45
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 93.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.30

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 92.13

PIPE TRAVEL TIME(MIN.) = 1.12  Tc(MIN.) = 29.36

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.36
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.472
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 14.95
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 105.00

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  45.0 INCH PIPE IS 33.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 11.78

ESTIMATED PIPE DIAMETER(INCH) = 45.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 105.00



PIPE TRAVEL TIME(MIN.) = 0.82  Tc(MIN.) = 30.18
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 30.18
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.449
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 15.82 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.122

SUBAREA AREA(ACRES) = 20.27 SUBAREA RUNOFF(CFS) = 25.99
EFFECTIVE AREA(ACRES) = 101.29  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 129.31

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.399

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 20.98 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 12.82 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 147.55

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.25

AVERAGE FLOW DEPTH(FEET) = 0.99 TRAVEL TIME(MIN.) = 1.92

Tc(MIN.) = 32.10

SUBAREA AREA(ACRES) =  33.80 SUBAREA RUNOFF(CFS) =  36.47
EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR) =  0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 135.1 PEAK FLOW RATE(CFS) = 161.20
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.05 FLOW VELOCITY(FEET/SEC.) = 8.48

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6200.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 135.1 TC(MIN.) = 32.10

EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.365

PEAK FLOW RATE(CFS) = 161.20

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X010_C.DAT
TIME/DATE OF STUDY: 16:15 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 107.00 DOWNSTREAM(FEET) = 104.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.912
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.357
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 2.27 0.20 1.000 93 12.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 4.41
TOTAL AREA(CACRES) = 2.27 PEAK FLOW RATE(CFS) = 4.41
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.44
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH(FEET) = 12.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.98
STREET FLOW TRAVEL TIME(MIN.) = 2.33 Tc(MIN.) = 15.24

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.143
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.61 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.61 SUBAREA RUNOFF(CFS) = 8.06
EFFECTIVE AREA(ACRES) = 6.88 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.9 PEAK FLOW RATE(CFS) = 12.03

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 HALFSTREET FLOOD WIDTH(FEET) = 15.04

FLOW VELOCITY(FEET/SEC.) = 2.72 DEPTH*VELOCITY(FT*FT/SEC.) = 1.17
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.90
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.42

HALFSTREET FLOOD WIDTH(FEET) = 14.65
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.77
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.60
STREET FLOW TRAVEL TIME(MIN.) = 1.77 Tc(MIN.) = 17.01

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.013
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.74 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.74 SUBAREA RUNOFF(CFS) = 7.73
EFFECTIVE AREA(ACRES) = 11.62 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 11.6 PEAK FLOW RATE(CFS) = 18.96

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 15.74

FLOW VELOCITY(FEET/SEC.) = 3.94 DEPTH*VELOCITY(FT*FT/SEC.) = 1.75
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.1200
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.19

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.38

HALFSTREET FLOOD WIDTH(FEET) = 12.15
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.33
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.16
STREET FLOW TRAVEL TIME(MIN.) = 0.90 Tc(MIN.) = 17.91

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.954
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 7.90 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 12.47
EFFECTIVE AREA(ACRES) = 19.52 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.5 PEAK FLOW RATE(CFS) = 30.81

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.24

FLOW VELOCITY(FEET/SEC.) = 8.76 DEPTH*VELOCITY(FT*FT/SEC.) = 3.49
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1500.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0900
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 64.82
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 9.32
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 4.71
STREET FLOW TRAVEL TIME(MIN.) = 0.66 Tc(MIN.) = 18.57

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.914
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 34.33 0.20 1.000 83
NATURAL POOR COVER
""BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 44._09 SUBAREA RUNOFF(CFS) = 68.00
EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 63.6 PEAK FLOW RATE(CFS) = 98.11

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 22.62

FLOW VELOCITY(FEET/SEC.) = 10.30 DEPTH*VELOCITY(FT*FT/SEC.) = 5.84
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1870.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 63.6 TC(MIN.) = 18.57

EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 98.11




END OF RATIONAL METHOD ANALYSIS



Drainage D



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X010_D.DAT
TIME/DATE OF STUDY: 10:05 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00
ELEVATION DATA: UPSTREAM(FEET) = 95.00 DOWNSTREAM(FEET) = 83.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.794
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.731
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.10 0.20 0.200 75  5.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 3.65

TOTAL AREA(CACRES) = 1.10 PEAK FLOW RATE(CFS) = 3.65

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.78
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.06
STREET FLOW TRAVEL TIME(MIN.) = 2.71 Tc(MIN.) = 8.50

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.995
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 4.58 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.58 SUBAREA RUNOFF(CFS) = 12.18
EFFECTIVE AREA(ACRES) = 5.68 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.7 PEAK FLOW RATE(CFS) = 15.10

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.52

FLOW VELOCITY(FEET/SEC.) = 2.87 DEPTH*VELOCITY(FT*FT/SEC.) = 1.31
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00
REPRESENTATIVE CHANNEL SLOPE = 0.0600

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.602
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 8.61 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 24.45

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.22

AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) = 2.36

Tc(MIN.) = 10.86

SUBAREA AREA(ACRES) = 8.61 SUBAREA RUNOFF(CFS) = 18.62
EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 14.3 PEAK FLOW RATE(CFS) = 31.71
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 FLOW VELOCITY(FEET/SEC.) = 5.71

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE = 123.00 =  1440.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 TC(MIN.) = 10.86

EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.682

PEAK FLOW RATE(CFS) = 31.71

END OF RATIONAL METHOD ANALYSIS



Drainage E



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO010_E.DAT
TIME/DATE OF STUDY: 16:40 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.00 DOWNSTREAM(FEET) = 103.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.871
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.39 0.20 0.200 75  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 6.09

TOTAL AREA(CACRES) = 2.39 PEAK FLOW RATE(CFS) = 6.09

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.20
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 14.02
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.62
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.08
STREET FLOW TRAVEL TIME(MIN.) = 3.19 Tc(MIN.) = 12.34

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.419
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.83 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.83 SUBAREA RUNOFF(CFS) = 8.20
EFFECTIVE AREA(ACRES) = 6.22 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.2 PEAK FLOW RATE(CFS) = 13.32

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 15.74

FLOW VELOCITY(FEET/SEC.) = 2.77 DEPTH*VELOCITY(FT*FT/SEC.) = 1.23
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.82
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47

HALFSTREET FLOOD WIDTH(FEET) = 17.30
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.93
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.38
STREET FLOW TRAVEL TIME(MIN.) = 2.56 Tc(MIN.) = 14.89

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.172
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.65 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.65 SUBAREA RUNOFF(CFS) = 7.00
EFFECTIVE AREA(ACRES) = 9.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 18.94

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.16

FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.) = 1.47
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1280.00 FEET.

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.21

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.70
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.46
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.97
STREET FLOW TRAVEL TIME(MIN.) = 1.73 Tc(MIN.) = 16.63

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.039
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.18 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 9.62 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.161

SUBAREA AREA(ACRES) = 15.80 SUBAREA RUNOFF(CFS) = 28.54
EFFECTIVE AREA(ACRES) = 25.67 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 25.7 PEAK FLOW RATE(CFS) = 46.30

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 25.90

FLOW VELOCITY(FEET/SEC.) = 3.74 DEPTH*VELOCITY(FT*FT/SEC.) = 2.34
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1640.00 FEET.

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 1090.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 61.07
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.68

HALFSTREET FLOOD WIDTH(FEET) = 29.29
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.02
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.72
STREET FLOW TRAVEL TIME(MIN.) = 4.52 Tc(MIN.) = 21.15

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.777
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 16.93 0.20 0.100 75
RESIDENTIAL
*11+ DWELLINGS/ACRE" D 1.76 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.109

SUBAREA AREA(ACRES) = 18.69 SUBAREA RUNOFF(CFS) = 29.52
EFFECTIVE AREA(ACRES) = 44 .36 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 44 .4 PEAK FLOW RATE(CFS) = 69.75

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.70 HALFSTREET FLOOD WIDTH(FEET) = 31.80

FLOW VELOCITY(FEET/SEC.) = 4.16 DEPTH*VELOCITY(FT*FT/SEC.) = 2.92
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2730.00 FEET.

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<




REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 77.45
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.72

HALFSTREET FLOOD WIDTH(FEET) = 32.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.31
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.11
STREET FLOW TRAVEL TIME(MIN.) = 2.71 Tc(MIN.) = 23.85

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.658
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
“11+ DWELLINGS/ACRE" D 2.36 0.20 0.200 75
COMMERCIAL D 8.10 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.123

SUBAREA AREA(ACRES) = 10.46 SUBAREA RUNOFF(CFS) = 15.38
EFFECTIVE AREA(ACRES) = 54.82 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 54.8 PEAK FLOW RATE(CFS) = 80.41

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.73 HALFSTREET FLOOD WIDTH(FEET) = 33.02

FLOW VELOCITY(FEET/SEC.) = 4.38 DEPTH*VELOCITY(FT*FT/SEC.) = 3.18
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3430.00 FEET.

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 84.60
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.74

HALFSTREET FLOOD WIDTH(FEET) = 33.51
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.45
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.28
STREET FLOW TRAVEL TIME(MIN.) = 2.36 Tc(MIN.) = 26.21

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.571
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" D 6.09 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.09 SUBAREA RUNOFF(CFS) = 8.39
EFFECTIVE AREA(ACRES) = 60.91 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 60.9 PEAK FLOW RATE(CFS) = 84.49

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 HALFSTREET FLOOD WIDTH(FEET) = 33.51
FLOW VELOCITY(FEET/SEC.) = 4.44 DEPTH*VELOCITY(FT*FT/SEC.) = 3.27



LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 4060.00 FEET.

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.130
DEPTH OF FLOW IN 96.0 INCH PIPE IS 76.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.96
ESTIMATED PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 84.49

PIPE TRAVEL TIME(MIN.) = 2.12  Tc(MIN.) = 28.34

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 =  4310.00 FEET.

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 28.34
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.502
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 4.84 0.20 0.100 = 75
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 14.79 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA AREA(ACRES) = 19.63 SUBAREA RUNOFF(CFS) = 25.92
EFFECTIVE AREA(ACRES) = 80.54  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(CACRES) = 80.5 PEAK FLOW RATE(CFS) = 106.66

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 470.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.80

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 106.66
PIPE TRAVEL TIME(MIN.) = 0.66  Tc(MIN.) = 29.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 109.00 =  4780.00 FEET.

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.483
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 16.62 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 16.62 SUBAREA RUNOFF(CFS) = 19.19
EFFECTIVE AREA(ACRES) = 97.16  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.30

TOTAL AREA(ACRES) = 97.2 PEAK FLOW RATE(CFS) = 124.41

END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 97.2 TC(MIN.) = 29.00

EFFECTIVE AREA(ACRES) = 97.16 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.300

PEAK FLOW RATE(CFS) = 124.41

END OF RATIONAL METHOD ANALYSIS



Drainage F



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO010_F.DAT
TIME/DATE OF STUDY: 16:41 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.108
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 5.80 0.40 0.200 32 7.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 15.81

TOTAL AREA(CACRES) = 5.80 PEAK FLOW RATE(CFS) = 15.81

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 5.8 TC(MIN.) = 7.97

EFFECTIVE AREA(ACRES) 5.80 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 15.81

END OF RATIONAL METHOD ANALYSIS



Drainage G



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X010_G.DAT
TIME/DATE OF STUDY: 16:41 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.110
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.077
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.75 0.40 0.200 32  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.72

TOTAL AREA(CACRES) = 1.75 PEAK FLOW RATE(CFS) = 4.72

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.8 TC(MIN.) = 8.11

EFFECTIVE AREA(ACRES) 1.75 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 4.72

END OF RATIONAL METHOD ANALYSIS



Drainage H



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO010_H.DAT
TIME/DATE OF STUDY: 16:41 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
ELEVATION DATA: UPSTREAM(FEET) = 10.00 DOWNSTREAM(FEET) = 9.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 4.060
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.63 0.40 0.200 32  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.26

TOTAL AREA(CACRES) = 0.63 PEAK FLOW RATE(CFS) = 2.26

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  12.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.61

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.26

PIPE TRAVEL TIME(MIN.) = 2.46  Tc(MIN.) = 7.46

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  212.00 = 750.00 FEET.

FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.46
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.228
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 3.53 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.53 SUBAREA RUNOFF(CFS) = 10.00
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 11.79

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013
DEPTH OF FLOW IN" 21.0 INCH PIPE IS 14.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.92

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.79

PIPE TRAVEL TIME(MIN.) = 0.96  Tc(MIN.) =  8.42

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  213.00 =  1150.00 FEET.

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 8.42
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.011
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 2.82 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) =  7.44
EFFECTIVE AREA(ACRES) = 6.98  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 18.41
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.0 TC(MIN.) = 8.42

EFFECTIVE AREA(ACRES) = 6.98 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 18.41

END OF RATIONAL METHOD ANALYSIS



Drainage |



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO010_1.DAT
TIME/DATE OF STUDY: 16:42 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.746
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.159
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.47 0.40 0.200 32 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.30

TOTAL AREA(CACRES) = 0.47 PEAK FLOW RATE(CFS) = 1.30

FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.01
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25

HALFSTREET FLOOD WIDTH(FEET) = 4.72
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.56
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.63
STREET FLOW TRAVEL TIME(MIN.) = 1.89 Tc(MIN.) = 9.64

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.788
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 0.58 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 0.58 SUBAREA RUNOFF(CFS) = 1.41
EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.0 PEAK FLOW RATE(CFS) = 2.56
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 5.72

FLOW VELOCITY(FEET/SEC.) = 2.63 DEPTH*VELOCITY(FT*FT/SEC.) = 0.70
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 540.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.0 TC(MIN.) = 9.64

EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 2.56

END OF RATIONAL METHOD ANALYSIS



Drainage J



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X010_J.DAT
TIME/DATE OF STUDY: 16:42 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.642
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.967
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.55 0.40 0.200 32  8.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.03

TOTAL AREA(CACRES) = 1.55 PEAK FLOW RATE(CFS) = 4.03

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.86
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH(FEET) = 12.54
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.46
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.95
STREET FLOW TRAVEL TIME(MIN.) = 2.71 Tc(MIN.) = 11.35

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.538
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.46 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 7.65
EFFECTIVE AREA(ACRES) = 5.01 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.0 PEAK FLOW RATE(CFS) = 11.08

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.57

FLOW VELOCITY(FEET/SEC.) = 2.65 DEPTH*VELOCITY(FT*FT/SEC.) = 1.12
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.95
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47

HALFSTREET FLOOD WIDTH(FEET) = 17.38
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.93
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.39
STREET FLOW TRAVEL TIME(MIN.) = 2.56 Tc(MIN.) = 13.91

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.259
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 5.98 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 5.98 SUBAREA RUNOFF(CFS) = 11.73
EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.0 PEAK FLOW RATE(CFS) = 21.55

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.50 HALFSTREET FLOOD WIDTH(FEET) = 19.10

FLOW VELOCITY(FEET/SEC.) = 3.12 DEPTH*VELOCITY(FT*FT/SEC.) = 1.57
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 1150.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 11.0 TC(MIN.) = 13.91

EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 21.55

END OF RATIONAL METHOD ANALYSIS



Drainage K



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO010_K.DAT
TIME/DATE OF STUDY: 16:42 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 7.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.871
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.53 0.40 0.200 32  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 3.84

TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 3.84

FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0150
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.22
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.38

HALFSTREET FLOOD WIDTH(FEET) = 12.30
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.98
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.14
STREET FLOW TRAVEL TIME(MIN.) = 1.84 Tc(MIN.) = 10.99

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.585
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 4.77 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.77 SUBAREA RUNOFF(CFS) = 10.75
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 14.20

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.43 HALFSTREET FLOOD WIDTH(FEET) = 14.80

FLOW VELOCITY(FEET/SEC.) = 3.30 DEPTH*VELOCITY(FT*FT/SEC.) = 1.41
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 660.00 FEET.

FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 170.00 MANNING"S N = 0.013

DEPTH OF FLOW IN  21.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.11

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.20

PIPE TRAVEL TIME(MIN.) = 0.40  Tc(MIN.) = 11.39

LONGEST FLOWPATH FROM NODE  225.00 TO NODE  228.00 = 830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 6.3 TC(MIN.) = 11.39

EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 14.20

END OF RATIONAL METHOD ANALYSIS



b) Expected Value (50% Confidence) Events



EV 100-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_A.DAT
TIME/DATE OF STUDY: 16:13 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.603
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.18
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.18
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.69
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.55
STREET FLOW TRAVEL TIME(MIN.) = 3.16 Tc(MIN.) = 11.53

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.007
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.02
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.83

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.84

FLOW VELOCITY(FEET/SEC.) = 1.67 DEPTH*VELOCITY(FT*FT/SEC.) = 0.63
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.92
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.94
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.85
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 13.76

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.720
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 8.18
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 12.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.70

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.75

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.21
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.27
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 15.96

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.501
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 14.42
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 25.93

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 HALFSTREET FLOOD WIDTH(FEET) = 23.63

FLOW VELOCITY(FEET/SEC.) = 2.50 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.63

HALFSTREET FLOOD WIDTH(FEET) = 26.45
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.70
STREET FLOW TRAVEL TIME(MIN.) = 2.74 Tc(MIN.) = 18.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.286
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 17.11
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 40.79

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 28.16

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 58.57
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.73

HALFSTREET FLOOD WIDTH(FEET) = 33.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.29
STREET FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 20.62

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.163
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 35.55
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 74.11

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.58

FLOW VELOCITY(FEET/SEC.) = 3.39 DEPTH*VELOCITY(FT*FT/SEC.) = 2.64
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 56.2 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.15

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.11

PIPE TRAVEL TIME(MIN.) = 0.65  Tc(MIN.) = 21.27

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.27
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.126
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.81 0.20 0.100 = 75
NATURAL FAIR COVER
"OPEN BRUSH" D 4.99 0.20 1.000 83
COMMERCIAL D 6.24 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.473

SUBAREA AREA(ACRES) = 12.04 SUBAREA RUNOFF(CFS) = 22.01
EFFECTIVE AREA(ACRES) = 50.57  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 50.6 PEAK FLOW RATE(CFS) = 94 .81

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) = 140.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) 27.66

ESTIMATED PIPE DIAMETER(INCH) 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 94.81

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 21.36

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 = 2600.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300

CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.956
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 25.52 0.20 1.000 83

NATURAL POOR COVER

“'BARREN"" D 6.51 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 120.15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.01

AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME(MIN.) 3.27

Tc(MIN.) = 24.63

SUBAREA AREA(ACRES) =  32.03 SUBAREA RUNOFF(CFS) = 50.63
EFFECTIVE AREA(ACRES) = 82.60 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA(ACRES) = 82.6 PEAK FLOW RATE(CFS) = 137.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 FLOW VELOCITY(FEET/SEC.) = 6.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3780.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.872
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

""OPEN BRUSH" D 29.92 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 14.41 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 171.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.51

AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 2.00

Tc(MIN.) = 26.62

SUBAREA AREA(ACRES) = 44 .33 SUBAREA RUNOFF(CFS) = 66.71
EFFECTIVE AREA(ACRES) = 126.93 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69

TOTAL AREA(ACRES) = 126.9 PEAK FLOW RATE(CFS) = 198.18

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.29 FLOW VELOCITY(FEET/SEC.) = 5.82
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4440.00 FEET.

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.810



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 14.64 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 208.79

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.95

AVERAGE FLOW DEPTH(FEET) = 1.33 TRAVEL TIME(MIN.) = 1.62

Tc(MIN.) = 28.25

SUBAREA AREA(ACRES) = 14.64 SUBAREA RUNOFF(CFS) = 21.22
EFFECTIVE AREA(ACRES) = 141.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 141.6 PEAK FLOW RATE(CFS) = 212.35

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.35 FLOW VELOCITY(FEET/SEC.) = 5.98
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 5020.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 213.48
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.86

HALFSTREET FLOOD WIDTH(FEET) = 39.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.56
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 6.52
STREET FLOW TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 29.22

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.776
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" A 1.83 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 1.83 SUBAREA RUNOFF(CFS) = 2.27
EFFECTIVE AREA(ACRES) = 143.40 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72

TOTAL AREA(ACRES) = 143.4 PEAK FLOW RATE(CFS) = 212.35

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.86 HALFSTREET FLOOD WIDTH(FEET) = 39.73

FLOW VELOCITY(FEET/SEC.) = 7.55 DEPTH*VELOCITY(FT*FT/SEC.) = 6.50
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373



* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.380
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 9.53
TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 9.53
FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.07

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.53

PIPE TRAVEL TIME(MIN.) = 2.29  Tc(MIN.) = 11.67

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 =  2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.67
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.986
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 31.84 SUBAREA RUNOFF(CFS) = 83.86
EFFECTIVE AREA(ACRES) = 35.01  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 35.0 PEAK FLOW RATE(CFS) = 92.26

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.885

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
"OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.586

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 126.20

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 17.71

AVERAGE FLOW DEPTH(FEET) = 1.89 TRAVEL TIME(MIN.) = 0.73

Tc(MIN.) = 12.40

SUBAREA” AREA(ACRES) = 28.25 SUBAREA RUNOFF(CFS) = 67.86
EFFECTIVE AREA(ACRES) = 63.26 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 63.3 PEAK FLOW RATE(CFS) = 156.93

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.05 FLOW VELOCITY(FEET/SEC.) = 18.68
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.07

ESTIMATED PIPE DIAMETER(INCH) = 60.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 156.93

PIPE TRAVEL TIME(MIN.) = 2.50  Tc(MIN.) = 14.90

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4320.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.90
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.600
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 44_48 0.20 1.000 83
RESIDENTIAL
11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32
COMMERCIAL A 4.75 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.834

SUBAREA AREA(ACRES) = 55.34 SUBAREA RUNOFF(CFS) = 120.88
EFFECTIVE AREA(ACRES) = 118.60  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 118.6 PEAK FLOW RATE(CFS) = 261.59

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 63.0 INCH PIPE IS 48.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.77

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 261.59

PIPE TRAVEL TIME(MIN.) = 0.30  Tc(MIN.) = 15.20

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4590.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.20
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.570
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL POOR COVER
“BARREN"' A 4.65 0.40 1.000 78
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32
COMMERCIAL A 2.82 0.40 0.100 32
NATURAL FAIR COVER
“OPEN BRUSH" A 2.64 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.431

SUBAREA AREA(ACRES) = 24.05 SUBAREA RUNOFF(CFS) = 51.91
EFFECTIVE AREA(ACRES) = 142.65  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.56

TOTAL AREA(ACRES) = 142.7 PEAK FLOW RATE(CFS) = 310.34

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.471



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" A 2.68 0.40 1.000 46
RESIDENTIAL
11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 323.30

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 9.21

AVERAGE FLOW DEPTH(FEET) = 0.95 TRAVEL TIME(MIN.) 1.10

Tc(MIN.) = 16.31

SUBAREA” AREA(ACRES) =  12.41 SUBAREA RUNOFF(CFS) = 25.93
EFFECTIVE AREA(ACRES) =  155.06 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 155.1 PEAK FLOW RATE(CFS) = 323.44

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.95 FLOW VELOCITY(FEET/SEC.) = 9.22
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5200.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.299
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 = 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 325.04

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.72

AVERAGE FLOW DEPTH(FEET) = 0.89 TRAVEL TIME(MIN.) = 2.21

Tc(MIN.) = 18.52

SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 3.21
EFFECTIVE AREA(ACRES) = 156.64 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.54

TOTAL AREA(ACRES) = 156.6 PEAK FLOW RATE(CFS) = 323.44

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.89 FLOW VELOCITY(FEET/SEC.) = 2.71
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 323.44 18.52 2.299 0.28( 0.15) 0.54 156.6 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 212.35 29.22 1.776 0.20( 0.15) 0.72 143.4 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 501.23 18.52 2.299 0.25(C 0.15) 0.61 247.5 13.00
2 457.00 29.22 1.776 0.24( 0.15) 0.63 300.0 1.00
TOTAL AREA(ACRES) = 300.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 501.23 Tc(MIN.) = 18.515
EFFECTIVE AREA(ACRES) = 247.52 AREA-AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 300.0



LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.117

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 16.10 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.631

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 527.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.27

AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 2.91

Tc(MIN.) = 21.42

SUBAREA” AREA(ACRES) =  29.53 SUBAREA RUNOFF(CFS) = 52.46
EFFECTIVE AREA(ACRES) =  277.05 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 329.6 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6130.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.961
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 32
NATURAL FAIR COVER
“OPEN BRUSH" D 8.52 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.848

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 509.48

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.23

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 3.10

Tc(MIN.) = 24.52

SUBAREA” AREA(ACRES) = 10.25 SUBAREA RUNOFF(CFS) =  16.50
EFFECTIVE AREA(ACRES) = 287.30 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 339.8 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6730.00 FEET.
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00



REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.863
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32
NATURAL FAIR COVER
“OPEN BRUSH" D 4.47 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.549

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 508.86

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.22

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 2.33

Tc(MIN.) = 26.85

SUBAREA™ AREA(ACRES) = 9.77 SUBAREA RUNOFF(CFS) = 15.26
EFFECTIVE AREA(ACRES) = 297.07 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 349.6 PEAK FLOW RATE(CFS) = 501.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7180.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 349.6 TC(MIN.) = 26.85

EFFECTIVE AREA(ACRES) 297.07 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.617

PEAK FLOW RATE(CFS) = 501.23
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 501.23 26.85 1.863 0.24( 0.15) 0.62 297.1 13.00
2 457.00 37.87 1.533 0.24( 0.15) 0.63 349.6 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_B.DAT
TIME/DATE OF STUDY: 16:14 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.841
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.86
TOTAL AREA(ACRES) = 0.54  PEAK FLOW RATE(CFS) = 1.86
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.76
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME(MIN.) = 2.97 Tc(MIN.) = 10.44

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.180
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) = 1.79
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 3.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 8.34

FLOW VELOCITY(FEET/SEC.) = 2.04 DEPTH*VELOCITY(FT*FT/SEC.) = 0.64
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.21
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.41
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.14
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71
STREET FLOW TRAVEL TIME(MIN.) = 3.12 Tc(MIN.) = 13.56

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.743
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 1.76
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 4.63
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 9.84

FLOW VELOCITY(FEET/SEC.) = 2.19 DEPTH*VELOCITY(FT*FT/SEC.) = 0.74
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.17
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 16.63

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.443
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 14.74
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 18.87

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.16

FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.73
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 19.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.220
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 14.77
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 31.89

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.56 HALFSTREET FLOOD WIDTH(FEET) = 22.38

FLOW VELOCITY(FEET/SEC.) = 3.42 DEPTH*VELOCITY(FT*FT/SEC.) = 1.92
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.26

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.77
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.45
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.96
STREET FLOW TRAVEL TIME(MIN.) = 2.42 Tc(MIN.) = 22.12

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.079
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 2.72
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 32.58

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 22.54

FLOW VELOCITY(FEET/SEC.) = 3.44 DEPTH*VELOCITY(FT*FT/SEC.) = 1.95
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH(FEET) = 25.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26
STREET FLOW TRAVEL TIME(MIN.) = 2.62 Tc(MIN.) = 24.74

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.951
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 21.34
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 51.90

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.65 HALFSTREET FLOOD WIDTH(FEET) = 27.07

FLOW VELOCITY(FEET/SEC.) = 3.85 DEPTH*VELOCITY(FT*FT/SEC.) = 2.49
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 84.11
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.74

HALFSTREET FLOOD WIDTH(FEET) = 33.44
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.44
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.27
STREET FLOW TRAVEL TIME(MIN.) = 2.55 Tc(MIN.) = 27.29

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.846
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 64.38
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 113.45

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.80 HALFSTREET FLOOD WIDTH(FEET) = 36.44

FLOW VELOCITY(FEET/SEC.) = 4.91 DEPTH*VELOCITY(FT*FT/SEC.) = 3.90
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 112.5 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.84

ESTIMATED PIPE DIAMETER(INCH) = 45.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.45

PIPE TRAVEL TIME(MIN.) = 1.07  Tc(MIN.) = 28.36

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 28.36
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.806
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 18.39
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 129.35

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 48.0 INCH PIPE IS 37.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 12.34

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 129.35



PIPE TRAVEL TIME(MIN.) = 0.78  Tc(MIN.) = 29.15
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.15
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.779
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 15.82 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.122

SUBAREA AREA(ACRES) = 20.27 SUBAREA RUNOFF(CFS) = 32.00
EFFECTIVE AREA(ACRES) = 101.29  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 159.33

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.719

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 20.98 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 12.82 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 182.45

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.83

AVERAGE FLOW DEPTH(FEET) = 1.12 TRAVEL TIME(MIN.) = 1.79

Tc(MIN.) = 30.94

SUBAREA AREA(ACRES) =  33.80 SUBAREA RUNOFF(CFS) =  46.22
EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR) =  0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 135.1 PEAK FLOW RATE(CFS) = 200.17
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.19 FLOW VELOCITY(FEET/SEC.) = 9.10

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6200.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 135.1 TC(MIN.) = 30.94

EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.365

PEAK FLOW RATE(CFS) = 200.17

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_C.DAT
TIME/DATE OF STUDY: 16:14 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 107.00 DOWNSTREAM(FEET) = 104.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.912
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.819
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 2.27 0.20 1.000 93 12.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 5.35
TOTAL AREA(ACRES) = 2.27  PEAK FLOW RATE(CFS) = 5.35
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 14.10
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.08
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 15.15

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.576
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.61 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.61 SUBAREA RUNOFF(CFS) = 9.86
EFFECTIVE AREA(ACRES) = 6.88 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.9 PEAK FLOW RATE(CFS) = 14.71

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.37

FLOW VELOCITY(FEET/SEC.) = 2.84 DEPTH*VELOCITY(FT*FT/SEC.) = 1.29
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.45

HALFSTREET FLOOD WIDTH(FEET) = 15.90
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.77
STREET FLOW TRAVEL TIME(MIN.) = 1.68 Tc(MIN.) = 16.83

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.427
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.74 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.74 SUBAREA RUNOFF(CFS) = 9.50
EFFECTIVE AREA(ACRES) = 11.62 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 11.6 PEAK FLOW RATE(CFS) = 23.29

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.15

FLOW VELOCITY(FEET/SEC.) = 4.13 DEPTH*VELOCITY(FT*FT/SEC.) = 1.94
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.1200
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 30.97

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40

HALFSTREET FLOOD WIDTH(FEET) = 13.24
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.80
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.51
STREET FLOW TRAVEL TIME(MIN.) = 0.85 Tc(MIN.) = 17.68

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.360
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 7.90 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 15.36
EFFECTIVE AREA(ACRES) = 19.52 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.5 PEAK FLOW RATE(CFS) = 37.95

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.49

FLOW VELOCITY(FEET/SEC.) = 9.17 DEPTH*VELOCITY(FT*FT/SEC.) = 3.86
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1500.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0900
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 79.90
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.82
AVERAGE FLOW VELOCITY(FEET/SEC.) = 9.83
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 5.25
STREET FLOW TRAVEL TIME(MIN.) = 0.63 Tc(MIN.) = 18.31

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.314
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 34.33 0.20 1.000 83
NATURAL POOR COVER
""BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 44._09 SUBAREA RUNOFF(CFS) = 83.89
EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 63.6 PEAK FLOW RATE(CFS) = 121.03

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.60 HALFSTREET FLOOD WIDTH(FEET) = 24.57

FLOW VELOCITY(FEET/SEC.) = 10.84 DEPTH*VELOCITY(FT*FT/SEC.) = 6.52
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1870.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 63.6 TC(MIN.) = 18.31

EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 121.03




END OF RATIONAL METHOD ANALYSIS



Drainage D



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_D.DAT
TIME/DATE OF STUDY: 10:05 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00
ELEVATION DATA: UPSTREAM(FEET) = 95.00 DOWNSTREAM(FEET) = 83.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.794
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.438
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.10 0.20 0.200 75  5.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.35

TOTAL AREA(CACRES) = 1.10 PEAK FLOW RATE(CFS) = 4.35

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.73
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 14.88
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.70
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.16
STREET FLOW TRAVEL TIME(MIN.) = 2.59 Tc(MIN.) = 8.39

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.600
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 4.58 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.58 SUBAREA RUNOFF(CFS) = 14.67
EFFECTIVE AREA(ACRES) = 5.68 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.7 PEAK FLOW RATE(CFS) = 18.20

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.85

FLOW VELOCITY(FEET/SEC.) = 2.99 DEPTH*VELOCITY(FT*FT/SEC.) = 1.44
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00
REPRESENTATIVE CHANNEL SLOPE = 0.0600

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.153
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 8.61 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.68

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.57

AVERAGE FLOW DEPTH(FEET) = 0.33 TRAVEL TIME(MIN.) = 2.21

Tc(MIN.) = 10.60

SUBAREA AREA(ACRES) = 8.61 SUBAREA RUNOFF(CFS) = 22.88
EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 14.3 PEAK FLOW RATE(CFS) = 38.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.39 FLOW VELOCITY(FEET/SEC.) = 6.12

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE = 123.00 =  1440.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 TC(MIN.) = 10.60

EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.682

PEAK FLOW RATE(CFS) = 38.79

END OF RATIONAL METHOD ANALYSIS



Drainage E



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_E.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.00 DOWNSTREAM(FEET) = 103.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.426
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.39 0.20 0.200 75  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.28

TOTAL AREA(CACRES) = 2.39 PEAK FLOW RATE(CFS) = 7.28

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.24
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.18
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 12.22

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.909
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.83 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.83 SUBAREA RUNOFF(CFS) = 9.89
EFFECTIVE AREA(ACRES) = 6.22 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.2 PEAK FLOW RATE(CFS) = 16.06

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 16.99

FLOW VELOCITY(FEET/SEC.) = 2.90 DEPTH*VELOCITY(FT*FT/SEC.) = 1.35
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.50

HALFSTREET FLOOD WIDTH(FEET) = 18.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.52
STREET FLOW TRAVEL TIME(MIN.) = 2.45 Tc(MIN.) = 14.67

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.623
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.65 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.65 SUBAREA RUNOFF(CFS) = 8.48
EFFECTIVE AREA(ACRES) = 9.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 22.94

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 19.65

FLOW VELOCITY(FEET/SEC.) = 3.15 DEPTH*VELOCITY(FT*FT/SEC.) = 1.62
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1280.00 FEET.

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 40.27

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.60

HALFSTREET FLOOD WIDTH(FEET) = 24.49
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.63
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.18
STREET FLOW TRAVEL TIME(MIN.) = 1.65 Tc(MIN.) = 16.33

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.469
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.18 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 9.62 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.161

SUBAREA AREA(ACRES) = 15.80 SUBAREA RUNOFF(CFS) = 34.65
EFFECTIVE AREA(ACRES) = 25.67 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 25.7 PEAK FLOW RATE(CFS) = 56.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.66 HALFSTREET FLOOD WIDTH(FEET) = 27.93

FLOW VELOCITY(FEET/SEC.) = 3.93 DEPTH*VELOCITY(FT*FT/SEC.) = 2.60
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1640.00 FEET.

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 1090.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 74.26
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.71

HALFSTREET FLOOD WIDTH(FEET) = 32.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.03
STREET FLOW TRAVEL TIME(MIN.) = 4.28 Tc(MIN.) = 20.61

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.164
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 16.93 0.20 0.100 = 75
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.76 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.109

SUBAREA AREA(ACRES) = 18.69 SUBAREA RUNOFF(CFS) = 36.03
EFFECTIVE AREA(ACRES) = 44 .36 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 44 .4 PEAK FLOW RATE(CFS) = 85.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.74 HALFSTREET FLOOD WIDTH(FEET) = 33.57

FLOW VELOCITY(FEET/SEC.) = 4.46 DEPTH*VELOCITY(FT*FT/SEC.) = 3.29
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2730.00 FEET.

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<



REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 94.65
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.76

HALFSTREET FLOOD WIDTH(FEET) = 34.60
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.50
STREET FLOW TRAVEL TIME(MIN.) = 2.53 Tc(MIN.) = 23.13

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.027
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.36 0.20 0.200 75
COMMERCIAL D 8.10 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.123

SUBAREA AREA(ACRES) = 10.46 SUBAREA RUNOFF(CFS) = 18.85
EFFECTIVE AREA(ACRES) = 54.82 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 54.8 PEAK FLOW RATE(CFS) = 98.59

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.77 HALFSTREET FLOOD WIDTH(FEET) = 34.97

FLOW VELOCITY(FEET/SEC.) = 4.69 DEPTH*VELOCITY(FT*FT/SEC.) = 3.59
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3430.00 FEET.

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 103.76
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.78

HALFSTREET FLOOD WIDTH(FEET) = 35.52
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.76
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.70
STREET FLOW TRAVEL TIME(MIN.) = 2.21 Tc(MIN.) = 25.34

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.925
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 6.09 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.09 SUBAREA RUNOFF(CFS) = 10.33
EFFECTIVE AREA(ACRES) = 60.91 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(CACRES) = 60.9 PEAK FLOW RATE(CFS) = 103.90

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.52



FLOW VELOCITY(FEET/SEC.) = 4.77 DEPTH*VELOCITY(FT*FT/SEC.) = 3.70
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 4060.00 FEET.

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.130

DEPTH OF FLOW IN 108.0 INCH PIPE IS 78.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.10

ESTIMATED PIPE DIAMETER(INCH) = 108.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 103.90

PIPE TRAVEL TIME(MIN.) = 1.98  Tc(MIN.) = 27.32

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  108.00 =  4310.00 FEET.

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.32
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.845
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 4.84 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 14.79 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA AREA(ACRES) = 19.63 SUBAREA RUNOFF(CFS) = 31.97
EFFECTIVE AREA(ACRES) = 80.54  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(CACRES) = 80.5 PEAK FLOW RATE(CFS) = 131.46

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 470.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 37.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.35

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 131.46

PIPE TRAVEL TIME(MIN.) = 0.63  Tc(MIN.) = 27.96

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  109.00 =  4780.00 FEET.

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.96
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.821
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 16.62 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 16.62 SUBAREA RUNOFF(CFS) = 24.24
EFFECTIVE AREA(ACRES) = 97.16  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.30

TOTAL AREA(ACRES) = 97.2 PEAK FLOW RATE(CFS) = 153.98

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 97.2 TC(MIN.) = 27.96

EFFECTIVE AREA(ACRES) = 97.16 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.300

PEAK FLOW RATE(CFS) = 153.98

END OF RATIONAL METHOD ANALYSIS



Drainage F



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_F.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.705
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 5.80 0.40 0.200 32 7.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 18.92

TOTAL AREA(CACRES) = 5.80 PEAK FLOW RATE(CFS) = 18.92

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 5.8 TC(MIN.) = 7.97

EFFECTIVE AREA(ACRES) 5.80 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 18.92

END OF RATIONAL METHOD ANALYSIS



Drainage G



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_G.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.110
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.669
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.75 0.40 0.200 32  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.65

TOTAL AREA(CACRES) = 1.75 PEAK FLOW RATE(CFS) = 5.65

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.8 TC(MIN.) = 8.11

EFFECTIVE AREA(ACRES) 1.75 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 5.65

END OF RATIONAL METHOD ANALYSIS



Drainage H



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_H.DAT
TIME/DATE OF STUDY: 16:37 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
ELEVATION DATA: UPSTREAM(FEET) = 10.00 DOWNSTREAM(FEET) = 9.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.63 0.40 0.200 32  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.69

TOTAL AREA(CACRES) = 0.63 PEAK FLOW RATE(CFS) = 2.69

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  12.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.78

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.69

PIPE TRAVEL TIME(MIN.) = 2.37  Tc(MIN.) = 7.37

LONGEST FLOWPATH FROM NODE  210.00 TO NODE  212.00 = 750.00 FEET.

FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 7.37
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.872
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 3.53 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.53 SUBAREA RUNOFF(CFS) = 12.05
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 14.20

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013
DEPTH OF FLOW IN" 21.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.11

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.20

PIPE TRAVEL TIME(MIN.) = 0.94  Tc(MIN.) =  8.31

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  213.00 =  1150.00 FEET.

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 8.31
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.618
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 2.82 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) =  8.98
EFFECTIVE AREA(ACRES) = 6.98  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 22.23
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.0 TC(MIN.) = 8.31

EFFECTIVE AREA(ACRES) = 6.98 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 22.23

END OF RATIONAL METHOD ANALYSIS



Drainage |



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_1.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.746
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.765
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.47 0.40 0.200 32 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.56

TOTAL AREA(CACRES) = 0.47 PEAK FLOW RATE(CFS) = 1.56

FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH(FEET) = 5.47
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.61
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.68
STREET FLOW TRAVEL TIME(MIN.) = 1.85 Tc(MIN.) = 9.60

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.335
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 0.58 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 0.58 SUBAREA RUNOFF(CFS) = 1.70
EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.0 PEAK FLOW RATE(CFS) = 3.08
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 6.53

FLOW VELOCITY(FEET/SEC.) = 2.68 DEPTH*VELOCITY(FT*FT/SEC.) = 0.75
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 540.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.0 TC(MIN.) = 9.60

EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 3.08

END OF RATIONAL METHOD ANALYSIS



Drainage J



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_J.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.642
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.539
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.55 0.40 0.200 32  8.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.83

TOTAL AREA(CACRES) = 1.55 PEAK FLOW RATE(CFS) = 4.83

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.46
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.63
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.55
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.04
STREET FLOW TRAVEL TIME(MIN.) = 2.61 Tc(MIN.) = 11.25

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.048
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.46 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 9.24
EFFECTIVE AREA(ACRES) = 5.01 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 5.0 PEAK FLOW RATE(CFS) = 13.38

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 15.74

FLOW VELOCITY(FEET/SEC.) = 2.78 DEPTH*VELOCITY(FT*FT/SEC.) = 1.23
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.51
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.50

HALFSTREET FLOOD WIDTH(FEET) = 18.79
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.53
STREET FLOW TRAVEL TIME(MIN.) = 2.45 Tc(MIN.) = 13.70

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.726
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 5.98 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 5.98 SUBAREA RUNOFF(CFS) = 14.24
EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.0 PEAK FLOW RATE(CFS) = 26.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.66

FLOW VELOCITY(FEET/SEC.) = 3.27 DEPTH*VELOCITY(FT*FT/SEC.) = 1.74
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 1150.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 11.0 TC(MIN.) = 13.70

EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 26.18

END OF RATIONAL METHOD ANALYSIS



Drainage K



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X025_K.DAT
TIME/DATE OF STUDY: 16:39 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 7.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.426
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.53 0.40 0.200 32  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 4.61

TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 4.61

FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0150
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.10
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40

HALFSTREET FLOOD WIDTH(FEET) = 13.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.25
STREET FLOW TRAVEL TIME(MIN.) = 1.76 Tc(MIN.) = 10.91

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.101
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 4.77 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.77 SUBAREA RUNOFF(CFS) = 12.97
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 17.13

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.05

FLOW VELOCITY(FEET/SEC.) = 3.43 DEPTH*VELOCITY(FT*FT/SEC.) = 1.54
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 660.00 FEET.

FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 170.00 MANNING"S N = 0.013

DEPTH OF FLOW IN" 24.0 INCH PIPE IS 16.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.59

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 17.13

PIPE TRAVEL TIME(MIN.) = 0.37  Tc(MIN.) = 11.29

LONGEST FLOWPATH FROM NODE  225.00 TO NODE  228.00 = 830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 6.3 TC(MIN.) = 11.29

EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 17.13

END OF RATIONAL METHOD ANALYSIS



ii. EV 2-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: XO002_A.DAT
TIME/DATE OF STUDY: 16:16 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.180
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 0.70
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 0.70
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.16

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH(FEET) = 5.34
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.29
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME(MIN.) = 3.86 Tc(MIN.) = 12.24

* 2 YEAR RAINFALL INTENSITY(CINCH/HR) = 0.949
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 0.92
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS) = 1.48
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 6.34

FLOW VELOCITY(FEET/SEC.) = 1.34 DEPTH*VELOCITY(FT*FT/SEC.) = 0.37
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.70
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.97
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.48
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.48
STREET FLOW TRAVEL TIME(MIN.) = 2.93 Tc(MIN.) = 15.16

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.839
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 2.44
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 3.74

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 10.51

FLOW VELOCITY(FEET/SEC.) = 1.58 DEPTH*VELOCITY(FT*FT/SEC.) = 0.56
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.84
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH(FEET) = 12.85
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.75
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.69
STREET FLOW TRAVEL TIME(MIN.) = 2.95 Tc(MIN.) = 18.11

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.758
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 4.21
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 7.56

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.34

FLOW VELOCITY(FEET/SEC.) = 1.86 DEPTH*VELOCITY(FT*FT/SEC.) = 0.78
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.06
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.45

HALFSTREET FLOOD WIDTH(FEET) = 16.13
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME(MIN.) = 3.67 Tc(MIN.) = 21.78

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.682
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 5.00
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(CACRES) = 20.1 PEAK FLOW RATE(CFS) = 11.76

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.23

FLOW VELOCITY(FEET/SEC.) = 2.07 DEPTH*VELOCITY(FT*FT/SEC.) = 0.97
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<



REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.88
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.52

HALFSTREET FLOOD WIDTH(FEET) = 19.96
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.17
STREET FLOW TRAVEL TIME(MIN.) = 2.67 Tc(MIN.) = 24.45

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.638
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 10.25
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(CACRES) = 38.5 PEAK FLOW RATE(CFS) = 21.21

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 21.84

FLOW VELOCITY(FEET/SEC.) = 2.38 DEPTH*VELOCITY(FT*FT/SEC.) = 1.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.07

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.21

PIPE TRAVEL TIME(MIN.) = 0.91  Tc(MIN.) = 25.36

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 =  2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 25.36
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.625
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.81 0.20 0.100 = 75
NATURAL FAIR COVER
"OPEN BRUSH" D 4.99 0.20 1.000 83
COMMERCIAL D 6.24 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.473

SUBAREA AREA(ACRES) = 12.04 SUBAREA RUNOFF(CFS) = 5.74
EFFECTIVE AREA(ACRES) = 50.57  AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21

TOTAL AREA(ACRES) = 50.6 PEAK FLOW RATE(CFS) = 26.50

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) = 140.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES



PIPE-FLOW VELOCITY(FEET/SEC.) 19.98

ESTIMATED PIPE DIAMETER(INCH) 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.50

PIPE TRAVEL TIME(MIN.) = 0.12  Tc(MIN.) = 25.48

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 =  2600.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 1180.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300

CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.557
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 25.52 0.20 1.000 83

NATURAL POOR COVER

“'BARREN"" D 6.51 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.35 TRAVEL TIME(MIN.) = 5.48

Tc(MIN.) = 30.95

SUBAREA AREA(ACRES) =  32.03 SUBAREA RUNOFF(CFS) = 10.29
EFFECTIVE AREA(ACRES) = 82.60 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA(ACRES) = 82.6 PEAK FLOW RATE(CFS) = 33.72

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 FLOW VELOCITY(FEET/SEC.) = 3.68
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3780.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.524
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

""OPEN BRUSH" D 29.92 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 14.41 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 40.20

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.20

AVERAGE FLOW DEPTH(FEET) = 0.49 TRAVEL TIME(MIN.) = 3.44

Tc(MIN.) = 34.39

SUBAREA AREA(ACRES) =  44.33 SUBAREA RUNOFF(CFS) = 12.94
EFFECTIVE AREA(ACRES) =  126.93 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =  0.69

TOTAL AREA(ACRES) = 126.9 PEAK FLOW RATE(CFS) = 4423

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.52 FLOW VELOCITY(FEET/SEC.) = 3.31
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4440.00 FEET.

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.501



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 14.64 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 46.21
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.54 TRAVEL TIME(MIN.) = 2.88
Tc(MIN.) = 37.27

SUBAREA AREA(ACRES) =  14.64 SUBAREA RUNOFF(CFS) = 3.
EFFECTIVE AREA(ACRES) =  141.57 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72
TOTAL AREA(ACRES) = 141.6 PEAK FLOW RATE(CFS) = 45.49

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 FLOW VELOCITY(FEET/SEC.) = 3.35
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 =  5020.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 45.56
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.56
HALFSTREET FLOOD WIDTH(FEET) = 22.46
AVERAGE FLOW VELOCITY(FEET/SEC.) =  4.85
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.73
STREET FLOW TRAVEL TIME(MIN.) = 1.51° Tc(MIN.) = 38.79
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.489
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" A 1.83 0.40 1.000 46
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA(ACRES) = 1.83 SUBAREA RUNOFF(CFS) =  0.15
EFFECTIVE AREA(ACRES) = 143.40  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.72
TOTAL AREA(ACRES) = 143.4 PEAK FLOW RATE(CFS) = 45.49
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.56 HALFSTREET FLOOD WIDTH(FEET) = 22.46

FLOW VELOCITY(FEET/SEC.) = 4.84 DEPTH*VELOCITY(FT*FT/SEC.) = 2.73
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.106



SUBAREA Tc AND LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 3.04
TOTAL AREA(CACRES) = 3.17 PEAK FLOW RATE(CFS) = 3.04
FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500
FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.94

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.04

PIPE TRAVEL TIME(MIN.) = 3.10  Tc(MIN.) = 12.47

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.47
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.939
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 31.84 SUBAREA RUNOFF(CFS) = 25.18
EFFECTIVE AREA(ACRES) = 35.01  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 35.0 PEAK FLOW RATE(CFS) = 27.75

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.898

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
"OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.586

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 36.42

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.96

AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 1.00

Tc(MIN.) = 13.47

SUBAREA AREA(ACRES) =  28.25 SUBAREA RUNOFF(CFS) = 17.34
EFFECTIVE AREA(ACRES) = 63.26 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.37

TOTAL AREA(ACRES) = 63.3 PEAK FLOW RATE(CFS) = 43.80

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.27 FLOW VELOCITY(FEET/SEC.) = 13.59
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



REPRESENTATIVE SLOPE = 0.0050
FLOW LENGTH(FEET) = 1510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.21
ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43_80

PIPE TRAVEL TIME(MIN.) = 3.49  Tc(MIN.) = 16.96

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4320.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.96
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.787
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 44 _48 0.20 1.000 83
RESIDENTIAL
11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32
COMMERCIAL A 4.75 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.834

SUBAREA AREA(ACRES) = 55.34 SUBAREA RUNOFF(CFS) = 30.57
EFFECTIVE AREA(ACRES) = 118.60  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 118.6 PEAK FLOW RATE(CFS) = 68.04

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.63

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 68.04

PIPE TRAVEL TIME(MIN.) = 0.42 Tc(MIN.) = 17.38

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 = 4590.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.38
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.776
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

“BARREN"* A 4.65 0.40 1.000 78

RESIDENTIAL

11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32

COMMERCIAL A 2.82 0.40 0.100 32

NATURAL FAIR COVER

“OPEN BRUSH" A 2.64 0.40 1.000 46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.431

SUBAREA AREA(ACRES) = 24.05 SUBAREA RUNOFF(CFS) = 13.06
EFFECTIVE AREA(ACRES) = 142.65  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.56

TOTAL AREA(ACRES) = 142.7 PEAK FLOW RATE(CFS) = 79.93

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.732
SUBAREA LOSS RATE DATA(AMC 11):



DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" A 2.68 0.40 1.000 46
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 83.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.47
AVERAGE FLOW DEPTH(FEET) = 0.42  TRAVEL TIME(MIN.) = 1.86
Tc(MIN.) = 19.24
SUBAREA AREA(ACRES) = 12.41 SUBAREA RUNOFF(CFS) = 6.51
EFFECTIVE AREA(ACRES) = 155.06 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.55
TOTAL AREA(ACRES) = 155.1 PEAK FLOW RATE(CFS) = 80.79
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.42  FLOW VELOCITY(FEET/SEC.) = 5.41
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5200.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
CHANNEL LENGTH THRU SUBAREA(FEET) =  360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 130.00 "Z'" FACTOR = 5.000
MANNING®*S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 6.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.661
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 81.23
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.59
AVERAGE FLOW DEPTH(FEET) = 0.39  TRAVEL TIME(MIN.) = 3.76
Tc(MIN.) = 23.01
SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 0.88
EFFECTIVE AREA(ACRES) = 156.64 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.54
TOTAL AREA(ACRES) = 156.6 PEAK FLOW RATE(CFS) = 80.79
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.39  FLOW VELOCITY(FEET/SEC.) = 1.59
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 80.79 23.01 0.661 0.28( 0.15) 0.54 156.6 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 45.49 38.79 0.489 0.20( 0.15) 0.72 143.4 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5460.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 121.26  23.01 0.661 0.25(C 0.15) 0.61 241.7 13.00
2 99.11  38.79 0.489 0.24( 0.15) 0.63 300.0 1.00
TOTAL AREA(ACRES) = 300.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 121.26 Tc(MIN.) = 23.007
EFFECTIVE AREA(ACRES) = 241.70 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 300.0

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5560.00 FEET.



FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.590

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
“11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 16.10 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.631

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 127.19

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.89

AVERAGE FLOW DEPTH(FEET) = 0.51 TRAVEL TIME(MIN.) = 5.03

Tc(MIN.) = 28.04

SUBAREA AREA(ACRES) =  29.53 SUBAREA RUNOFF(CFS) = 11.86
EFFECTIVE AREA(ACRES) =  271.23 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 329.6 PEAK FLOW RATE(CFS) = 121.26

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.49 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6130.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.533
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 =~ 32
NATURAL FAIR COVER
"OPEN BRUSH" D 8.52 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.848

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 122.92
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.86
AVERAGE FLOW DEPTH(FEET) = 0.50 TRAVEL TIME(MIN.) = 5.38
Tc(MIN.) = 33.42

SUBAREA AREA(ACRES) =  10.25 SUBAREA RUNOFF(CFS) = 3.
EFFECTIVE AREA(ACRES) =  281.48 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 339.8 PEAK FLOW RATE(CFS) = 121.26
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

32
= 0.15

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6730.00 FEET.

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  450.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050



CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.499

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 4.47 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.549

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 122.89
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.86
AVERAGE FLOW DEPTH(FEET) = 0.50 TRAVEL TIME(MIN.) = 4.03
Tc(MIN.) = 37.45
SUBAREA AREA(ACRES) = 9.77 SUBAREA RUNOFF(CFS) = 3.27
EFFECTIVE AREA(ACRES) = 291.25 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.61
TOTAL AREA(ACRES) = 349.6 PEAK FLOW RATE(CFS) = 121.26
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.49  FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7180.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 349.6 TC(MIN.) = 37.45
EFFECTIVE AREA(ACRES) = 291.25 AREA-AVERAGED Fm(INCH/HR)= 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap = 0.615
PEAK FLOW RATE(CFS) = 121.26
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 121.26  37.45 0.499 0.24( 0.15) 0.61 291.3 13.00
2 99.11 54.37 0.403 0.24( 0.15) 0.63 349.6 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_B.DAT
TIME/DATE OF STUDY: 16:17 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.259
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 0.60
TOTAL AREA(ACRES) = 0.54 PEAK FLOW RATE(CFS) = 0.60
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2



STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.90

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH(FEET) = 2.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.17
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.43
STREET FLOW TRAVEL TIME(MIN.) = 2.69 Tc(MIN.) = 10.16

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.056
SUBAREA LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) =  0.59
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 1.09
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.22  HALFSTREET FLOOD WIDTH(FEET) = 3.34

FLOW VELOCITY(FEET/SEC.) = 1.86 DEPTH*VELOCITY(FT*FT/SEC.) = 0.41
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.24

HALFSTREET FLOOD WIDTH(FEET) = 4.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.82
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.44
STREET FLOW TRAVEL TIME(MIN.) = 3.67 Tc(MIN.) = 13.83

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.885
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 0.56
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 1.47
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 4.84

FLOW VELOCITY(FEET/SEC.) = 1.82 DEPTH*VELOCITY(FT*FT/SEC.) = 0.45
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018



OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.74

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.10
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.67
STREET FLOW TRAVEL TIME(MIN.) = 3.97 Tc(MIN.) = 17.81

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.765
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 4.53
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 5.80

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 10.98

FLOW VELOCITY(FEET/SEC.) = 2.28 DEPTH*VELOCITY(FT*FT/SEC.) = 0.82
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH(FEET) = 12.70
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.46
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96
STREET FLOW TRAVEL TIME(MIN.) = 4.07 Tc(MIN.) = 21.88

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.680
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 4.43
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 9.57

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 13.71

FLOW VELOCITY(FEET/SEC.) = 2.55 DEPTH*VELOCITY(FT*FT/SEC.) = 1.04
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.95
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.06
STREET FLOW TRAVEL TIME(MIN.) = 3.23 Tc(MIN.) = 25.11

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.628
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 0.80
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 9.62

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 13.71

FLOW VELOCITY(FEET/SEC.) = 2.57 DEPTH*VELOCITY(FT*FT/SEC.) = 1.05
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.73
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.74
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.20
STREET FLOW TRAVEL TIME(MIN.) = 3.52 Tc(MIN.) = 28.63

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.583
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 6.22
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 15.12

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.60

FLOW VELOCITY(FEET/SEC.) = 2.85 DEPTH*VELOCITY(FT*FT/SEC.) = 1.31
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<




REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 24.06
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.52

HALFSTREET FLOOD WIDTH(FEET) = 19.96
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.21
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.66
STREET FLOW TRAVEL TIME(MIN.) = 3.53 Tc(MIN.) = 32.16

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.545
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 17.87
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(CACRES) = 69.6 PEAK FLOW RATE(CFS) = 31.98

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.56 HALFSTREET FLOOD WIDTH(FEET) = 22.38

FLOW VELOCITY(FEET/SEC.) = 3.43 DEPTH*VELOCITY(FT*FT/SEC.) = 1.93
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.85

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.98

PIPE TRAVEL TIME(MIN.) = 1.43  Tc(MIN.) = 33.59

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 33.59
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.532
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 5.27
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 36.41

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 30.0 INCH PIPE IS 23.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 9.01

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.41



PIPE TRAVEL TIME(MIN.) = 1.07  Tc(MIN.) = 34.67
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 34.67
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.522
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 15.82 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.122

SUBAREA AREA(ACRES) = 20.27 SUBAREA RUNOFF(CFS) = 9.
EFFECTIVE AREA(ACRES) = 101.29  AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15
TOTAL AREA(ACRES) = 101.3 PEAK FLOW RATE(CFS) = 44.79

08
= 0.03

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  950.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 7.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.499
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" D 20.98 0.20 1.000 83
NATURAL POOR COVER
""BARREN" D 12.82 0.20 1.000 93
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 49.35
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =
AVERAGE FLOW DEPTH(FEET) = 0.53 TRAVEL TIME(MIN.) = 2.82
Tc(MIN.) = 37.48
SUBAREA AREA(ACRES) =  33.80 SUBAREA RUNOFF(CFS) =  9.10
EFFECTIVE AREA(ACRES) =  135.09 AREA-AVERAGED Fm(INCH/HR) =  0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37
TOTAL AREA(ACRES) = 135.1 PEAK FLOW RATE(CFS) = 51.80

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.54 FLOW VELOCITY(FEET/SEC.) = 5.72
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6200.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 135.1 TC(MIN.) = 37.48

EFFECTIVE AREA(ACRES) = 135.09 AREA-AVERAGED Fm(INCH/HR)= 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.365

PEAK FLOW RATE(CFS) = 51.80

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_C.DAT
TIME/DATE OF STUDY: 16:17 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 107.00 DOWNSTREAM(FEET) = 104.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  12.912
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.920
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 2.27 0.20 1.000 93 12.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 1.47
TOTAL AREA(CACRES) = 2.27 PEAK FLOW RATE(CFS) = 1.47
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.75

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME(MIN.) = 2.97 Tc(MIN.) = 15.88

* 2 YEAR RAINFALL INTENSITY(CINCH/HR) = 0.817
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.61 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.61 SUBAREA RUNOFF(CFS) = 2.56
EFFECTIVE AREA(ACRES) = 6.88 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 6.9 PEAK FLOW RATE(CFS) = 3.82
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 8.97

FLOW VELOCITY(FEET/SEC.) = 2.09 DEPTH*VELOCITY(FT*FT/SEC.) = 0.68
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.01
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.94
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.93
STREET FLOW TRAVEL TIME(MIN.) = 2.27 Tc(MIN.) = 18.15

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.757
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 4.74 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.74 SUBAREA RUNOFF(CFS) = 2.38
EFFECTIVE AREA(ACRES) = 11.62 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 11.6 PEAK FLOW RATE(CFS) = 5.82
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 9.28

FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.) = 0.99
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.1200
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 6.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.62
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.86
STREET FLOW TRAVEL TIME(MIN.) = 1.13 Tc(MIN.) = 19.28

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.731
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 7.90 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 7.90 SUBAREA RUNOFF(CFS) = 3.78
EFFECTIVE AREA(ACRES) = 19.52 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.5 PEAK FLOW RATE(CFS) = 9.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 7.41

FLOW VELOCITY(FEET/SEC.) = 6.82 DEPTH*VELOCITY(FT*FT/SEC.) = 2.01
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1500.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0900
STREET LENGTH(FEET) = 370.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37

HALFSTREET FLOOD WIDTH(FEET) = 11.52
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.60
STREET FLOW TRAVEL TIME(MIN.) = 0.87 Tc(MIN.) = 20.15

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.713
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 34.33 0.20 1.000 83

NATURAL POOR COVER

""BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 44 .09 SUBAREA RUNOFF(CFS) = 20.34
EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 63.6 PEAK FLOW RATE(CFS) = 29.35

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 13.79

FLOW VELOCITY(FEET/SEC.) = 7.76 DEPTH*VELOCITY(FT*FT/SEC.) = 3.17
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1870.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 63.6 TC(MIN.) = 20.15



EFFECTIVE AREA(ACRES) = 63.61 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = 29.35

END OF RATIONAL METHOD ANALYSIS



Drainage D



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_D.DAT
TIME/DATE OF STUDY: 11:25 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00
ELEVATION DATA: UPSTREAM(FEET) = 95.00 DOWNSTREAM(FEET) = 83.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.794
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.458
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 1.10 0.20 0.200 75  5.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.40

TOTAL AREA(CACRES) = 1.10 PEAK FLOW RATE(CFS) = 1.40

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 420.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.65

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.72
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.09
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.67
STREET FLOW TRAVEL TIME(MIN.) = 3.35 Tc(MIN.) = 9.14

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.122
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 4.58 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.58 SUBAREA RUNOFF(CFS) = 4.46
EFFECTIVE AREA(ACRES) = 5.68 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.7 PEAK FLOW RATE(CFS) = 5.53

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 10.74

FLOW VELOCITY(FEET/SEC.) = 2.26 DEPTH*VELOCITY(FT*FT/SEC.) = 0.80
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00
REPRESENTATIVE CHANNEL SLOPE = 0.0600

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING®"S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.928
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 8.61 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.39

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.44

AVERAGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MIN.) = 3.58

Tc(MIN.) = 12.72

SUBAREA AREA(ACRES) = 8.61 SUBAREA RUNOFF(CFS) =  5.64
EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.68

TOTAL AREA(ACRES) = 14.3 PEAK FLOW RATE(CFS) = 10.18
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 3.67

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE = 123.00 =  1440.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 14.3 TC(MIN.) = 12.72

EFFECTIVE AREA(ACRES) = 14.29 AREA-AVERAGED Fm(INCH/HR)= 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.682

PEAK FLOW RATE(CFS) = 10.18

END OF RATIONAL METHOD ANALYSIS



Drainage E



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_E.DAT
TIME/DATE OF STUDY: 16:43 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.00 DOWNSTREAM(FEET) = 103.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.121
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.39 0.20 0.200 75  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.33

TOTAL AREA(CACRES) = 2.39 PEAK FLOW RATE(CFS) = 2.33

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.83

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.97
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.10
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.68
STREET FLOW TRAVEL TIME(MIN.) = 3.97 Tc(MIN.) = 13.12

* 2 YEAR RAINFALL INTENSITY(CINCH/HR) = 0.912
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.83 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.83 SUBAREA RUNOFF(CFS) = 3.01
EFFECTIVE AREA(ACRES) = 6.22 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) = 4.88

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.12

FLOW VELOCITY(FEET/SEC.) = 2.20 DEPTH*VELOCITY(FT*FT/SEC.) = 0.76
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 830.00 FEET.

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.14
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36

HALFSTREET FLOOD WIDTH(FEET) = 11.21
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.33
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.85
STREET FLOW TRAVEL TIME(MIN.) = 3.22 Tc(MIN.) = 16.33

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.804
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.65 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.65 SUBAREA RUNOFF(CFS) = 2.51
EFFECTIVE AREA(ACRES) = 9.87 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 9.9 PEAK FLOW RATE(CFS) = 6.79

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.76

FLOW VELOCITY(FEET/SEC.) = 2.38 DEPTH*VELOCITY(FT*FT/SEC.) = 0.89
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1280.00 FEET.

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.87
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 14.96
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.16
STREET FLOW TRAVEL TIME(MIN.) = 2.22 Tc(MIN.) = 18.55

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.747
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.18 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 9.62 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.161

SUBAREA AREA(ACRES) = 15.80 SUBAREA RUNOFF(CFS) = 10.17
EFFECTIVE AREA(ACRES) = 25.67 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18

TOTAL AREA(ACRES) = 25.7 PEAK FLOW RATE(CFS) = 16.45

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.15

FLOW VELOCITY(FEET/SEC.) = 2.92 DEPTH*VELOCITY(FT*FT/SEC.) = 1.37
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1640.00 FEET.

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 1090.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.11
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.57
STREET FLOW TRAVEL TIME(MIN.) = 5.84 Tc(MIN.) = 24.39

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.639
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 16.93 0.20 0.100 75
RESIDENTIAL
*11+ DWELLINGS/ACRE" D 1.76 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.109

SUBAREA AREA(ACRES) = 18.69 SUBAREA RUNOFF(CFS) = 10.38
EFFECTIVE AREA(ACRES) = 44 .36 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 44 .4 PEAK FLOW RATE(CFS) = 24.32

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 20.12

FLOW VELOCITY(FEET/SEC.) = 3.19 DEPTH*VELOCITY(FT*FT/SEC.) = 1.67
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2730.00 FEET.

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 62



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 700.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.99
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 20.90
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.30
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.77
STREET FLOW TRAVEL TIME(MIN.) = 3.54 Tc(MIN.) = 27.93

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.591
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 2.36 0.20 0.200 75
COMMERC 1AL D 8.10 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.123

SUBAREA AREA(ACRES) = 10.46 SUBAREA RUNOFF(CFS) = 5.33
EFFECTIVE AREA(ACRES) = 54.82 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.14

TOTAL AREA(ACRES) = 54.8 PEAK FLOW RATE(CFS) = 27.74

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.54 HALFSTREET FLOOD WIDTH(FEET) = 21.13

FLOW VELOCITY(FEET/SEC.) = 3.32 DEPTH*VELOCITY(FT*FT/SEC.) = 1.79
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3430.00 FEET.

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 630.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.16
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.55

HALFSTREET FLOOD WIDTH(FEET) = 21.60
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.34
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.83
STREET FLOW TRAVEL TIME(MIN.) = 3.14 Tc(MIN.) = 31.07

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.556
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" D 6.09 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.09 SUBAREA RUNOFF(CFS) = 2.83
EFFECTIVE AREA(ACRES) = 60.91  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 60.9 PEAK FLOW RATE(CFS) = 28.84

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 21.52
FLOW VELOCITY(FEET/SEC.) = 3.33 DEPTH*VELOCITY(FT*FT/SEC.) = 1.82
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 4060.00 FEET.

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 250.00 MANNING"S N = 0.130
DEPTH OF FLOW IN  66.0 INCH PIPE IS 49.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.52

ESTIMATED PIPE DIAMETER(INCH) = 66.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 28.84

PIPE TRAVEL TIME(MIN.) = 2.74  Tc(MIN.) = 33.81

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  108.00 =  4310.00 FEET.

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 33.81
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.530
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 4.84 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 14.79 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.175

SUBAREA AREA(ACRES) = 19.63 SUBAREA RUNOFF(CFS) =  8.74
EFFECTIVE AREA(ACRES) = 80.54  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 80.5 PEAK FLOW RATE(CFS) = 36.13

FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 470.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  30.0 INCH PIPE IS 22.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.00

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.13

PIPE TRAVEL TIME(MIN.) = 0.87  Tc(MIN.) = 34.68

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  109.00 =  4780.00 FEET.

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 34.68
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.522
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 16.62 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 16.62 SUBAREA RUNOFF(CFS) = 4.81
EFFECTIVE AREA(ACRES) = 97.16  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.30

TOTAL AREA(ACRES) = 97.2 PEAK FLOW RATE(CFS) = 40.39

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 97.2 TC(MIN.) = 34.68

EFFECTIVE AREA(ACRES) 97.16 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.300

PEAK FLOW RATE(CFS) = 40.39

END OF RATIONAL METHOD ANALYSIS



Drainage F



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_F.DAT
TIME/DATE OF STUDY: 16:43 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.214
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 5.80 0.40 0.200 32 7.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 5.92

TOTAL AREA(CACRES) = 5.80 PEAK FLOW RATE(CFS) = 5.92

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 5.8 TC(MIN.) = 7.97

EFFECTIVE AREA(ACRES) 5.80 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 5.92

END OF RATIONAL METHOD ANALYSIS



Drainage G



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_G.DAT
TIME/DATE OF STUDY: 16:44 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 9.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.110
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.202
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.75 0.40 0.200 32  8.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.77

TOTAL AREA(CACRES) = 1.75 PEAK FLOW RATE(CFS) = 1.77

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 1.8 TC(MIN.) = 8.11

EFFECTIVE AREA(ACRES) 1.75 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 1.77

END OF RATIONAL METHOD ANALYSIS



Drainage H



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_H.DAT
TIME/DATE OF STUDY: 16:44 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00
ELEVATION DATA: UPSTREAM(FEET) = 10.00 DOWNSTREAM(FEET) = 9.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.586
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.63 0.40 0.200 32  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 0.85

TOTAL AREA(CACRES) = 0.63 PEAK FLOW RATE(CFS) = 0.85

FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 680.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.63

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.85

PIPE TRAVEL TIME(MIN.) = 3.13  Tc(MIN.) =  8.13

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 750.00 FEET.



FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) =  8.13
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.200
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.53 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.53 SUBAREA RUNOFF(CFS) = 3.56
EFFECTIVE AREA(ACRES) = 4.16  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 4.19

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013
DEPTH OF FLOW IN  15.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.38

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.19

PIPE TRAVEL TIME(MIN.) = 1.24  Tc(MIN.) =  9.37

LONGEST FLOWPATH FROM NODE ~ 210.00 TO NODE  213.00 =  1150.00 FEET.

FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.37
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.106
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 2.82 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) =  2.61
EFFECTIVE AREA(ACRES) = 6.98  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 6.45
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 7.0 TC(MIN.) = 9.37

EFFECTIVE AREA(ACRES) = 6.98 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 6.45

END OF RATIONAL METHOD ANALYSIS



Drainage |



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_1.DAT
TIME/DATE OF STUDY: 16:44 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 215.00 TO NODE 216.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.746
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.234
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.47 0.40 0.200 32 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 0.49

TOTAL AREA(CACRES) = 0.47 PEAK FLOW RATE(CFS) = 0.49

FLOW PROCESS FROM NODE 216.00 TO NODE 217.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0200
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) =
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.76
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH(FEET) =  2.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.61
STREET FLOW TRAVEL TIME(MIN.) = 1.57 Tc(MIN.) =  9.32
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.109
SUBAREA LOSS RATE DATA(AMC I1):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 0.58 0.40 0.200 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA AREA(ACRES) =  0.58 SUBAREA RUNOFF(CFS) =  0.54
EFFECTIVE AREA(ACRES) = 1.05  AREA-AVERAGED Fm(INCH/HR) = O
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20
TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 0

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.20 HALFSTREET FLOOD WIDTH(FEET) = 2.00

FLOW VELOCITY(FEET/SEC.) = 3.07 DEPTH*VELOCITY(FT*FT/SEC.) = 0
LONGEST FLOWPATH FROM NODE 215.00 TO NODE 217.00 = 540.00

0.0150

.08

.97

.61
FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.0 TC(MIN.) = 9.32

EFFECTIVE AREA(ACRES) = 1.05 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 0.97

END OF RATIONAL METHOD ANALYSIS



Drainage J



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_J.DAT
TIME/DATE OF STUDY: 16:44 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 8.00 DOWNSTREAM(FEET) = 6.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.642
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.159
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.55 0.40 0.200 32  8.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.50

TOTAL AREA(CACRES) = 1.55 PEAK FLOW RATE(CFS) = 1.50

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.88

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.72
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.98
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.60
STREET FLOW TRAVEL TIME(MIN.) = 3.36 Tc(MIN.) = 12.00

* 2 YEAR RAINFALL INTENSITY(CINCH/HR) = 0.960
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 3.46 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.46 SUBAREA RUNOFF(CFS) = 2.74
EFFECTIVE AREA(ACRES) = 5.01 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.0 PEAK FLOW RATE(CFS) = 3.97
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 9.09

FLOW VELOCITY(FEET/SEC.) = 2.13 DEPTH*VELOCITY(FT*FT/SEC.) = 0.69
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 700.00 FEET.

FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.01
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36

HALFSTREET FLOOD WIDTH(FEET) = 11.13
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.31
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.83
STREET FLOW TRAVEL TIME(MIN.) = 3.25 Tc(MIN.) = 15.25

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 0.836
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 5.98 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 5.98 SUBAREA RUNOFF(CFS) = 4.07
EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.0 PEAK FLOW RATE(CFS) = 7.48

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.30

FLOW VELOCITY(FEET/SEC.) = 2.42 DEPTH*VELOCITY(FT*FT/SEC.) = 0.92
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 1150.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 11.0 TC(MIN.) = 15.25

EFFECTIVE AREA(ACRES) = 10.99 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 7.48

END OF RATIONAL METHOD ANALYSIS



Drainage K



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: X002_K.DAT
TIME/DATE OF STUDY: 16:45 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.5740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.3810

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 225.00 TO NODE 226.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 7.00 DOWNSTREAM(FEET) = 5.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.151
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.121
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 1.53 0.40 0.200 32  9.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.43

TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 1.43

FLOW PROCESS FROM NODE 226.00 TO NODE 227.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0150
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.39

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.42
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.72
STREET FLOW TRAVEL TIME(MIN.) = 2.28 Tc(MIN.) = 11.43

* 2 YEAR RAINFALL INTENSITY(CINCH/HR) = 0.987
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 4.77 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 4.77 SUBAREA RUNOFF(CFS) = 3.89
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE(CFS) = 5.14
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 9.41

FLOW VELOCITY(FEET/SEC.) = 2.61 DEPTH*VELOCITY(FT*FT/SEC.) = 0.86
LONGEST FLOWPATH FROM NODE 225.00 TO NODE 227.00 = 660.00 FEET.

FLOW PROCESS FROM NODE 227.00 TO NODE 228.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 170.00 MANNING"S N = 0.013

DEPTH OF FLOW IN  15.0 INCH PIPE IS 10.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.59

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.14

PIPE TRAVEL TIME(MIN.) = 0.51  Tc(MIN.) = 11.93

LONGEST FLOWPATH FROM NODE  225.00 TO NODE  228.00 = 830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 6.3 TC(MIN.) = 11.93

EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR)= 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.40 AREA-AVERAGED Ap = 0.200

PEAK FLOW RATE(CFS) = 5.14

END OF RATIONAL METHOD ANALYSIS



B2 Proposed Condition Rational Method Calculations



a) High Confidence Events



HC 100-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: P100_A.DAT
TIME/DATE OF STUDY: 10:26 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.605
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 91  8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.79
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.79
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37

HALFSTREET FLOOD WIDTH(FEET) = 11.68
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.62
STREET FLOW TRAVEL TIME(MIN.) = 2.98 Tc(MIN.) = 11.35

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.869
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.89
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 6.24

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.16

FLOW VELOCITY(FEET/SEC.) = 1.79 DEPTH*VELOCITY(FT*FT/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.54
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47

HALFSTREET FLOOD WIDTH(FEET) = 17.07
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96
STREET FLOW TRAVEL TIME(MIN.) = 2.10 Tc(MIN.) = 13.45

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.510
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 10.59
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 16.24

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.51 HALFSTREET FLOOD WIDTH(FEET) = 19.65

FLOW VELOCITY(FEET/SEC.) = 2.23 DEPTH*VELOCITY(FT*FT/SEC.) = 1.14
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 25.60

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.58

HALFSTREET FLOOD WIDTH(FEET) = 23.48
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.46
STREET FLOW TRAVEL TIME(MIN.) = 2.06 Tc(MIN.) = 15.51

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.234
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 18.71
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 33.66

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 26.13

FLOW VELOCITY(FEET/SEC.) = 2.67 DEPTH*VELOCITY(FT*FT/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 44.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.69

HALFSTREET FLOOD WIDTH(FEET) = 30.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.85
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.95
STREET FLOW TRAVEL TIME(MIN.) = 2.57 Tc(MIN.) = 18.08

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.962
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 22.22
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 53.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.71 HALFSTREET FLOOD WIDTH(FEET) = 32.41

FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.) = 2.16
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 76.14
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.78

HALFSTREET FLOOD WIDTH(FEET) = 35.89
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.41
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.68
STREET FLOW TRAVEL TIME(MIN.) = 1.76 Tc(MIN.) = 19.84

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.809
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 46.26
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 96.49

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.84 HALFSTREET FLOOD WIDTH(FEET) = 38.57

FLOW VELOCITY(FEET/SEC.) = 3.67 DEPTH*VELOCITY(FT*FT/SEC.) = 3.07
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 71.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.04

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 96.49

PIPE TRAVEL TIME(MIN.) = 0.61  Tc(MIN.) = 20.45

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.45
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.760
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.24 0.20 0.100 = 91
PUBLIC PARK D 6.35 0.20 0.850 91
COMMERCIAL D 2.47 0.20 0.100 91
NATURAL POOR COVER
“'BARREN"" D 3.55 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.528

SUBAREA AREA(ACRES) = 18.61 SUBAREA RUNOFF(CFS) = 44 .47
EFFECTIVE AREA(ACRES) = 57.14  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 57.1 PEAK FLOW RATE(CFS) = 139.28

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) =  430.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 30.13

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 139.28

PIPE TRAVEL TIME(MIN.) = 0.24  Tc(MIN.) = 20.69

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 =  2890.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 870.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.587
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 13.41 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 153.69

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.57

AVERAGE FLOW DEPTH(FEET) = 0.90 TRAVEL TIME(MIN.) = 2.21

Tc(MIN.) = 22.90

SUBAREA” AREA(ACRES) =  13.41 SUBAREA RUNOFF(CFS) = 28.81
EFFECTIVE AREA(ACRES) = 70.55 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 70.6 PEAK FLOW RATE(CFS) = 159.20

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.92 FLOW VELOCITY(FEET/SEC.) = 6.67
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3760.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.466
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 9.71 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 169.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.48

AVERAGE FLOW DEPTH(FEET) = 1.18 TRAVEL TIME(MIN.) = 2.01

Tc(MIN.) = 24.90

SUBAREA AREA(ACRES) = 9.71 SUBAREA RUNOFF(CFS) = 19.80
EFFECTIVE AREA(ACRES) = 80.26 AREA-AVERAGED Fm(INCH/HR) =  0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =  0.47

TOTAL AREA(ACRES) = 80.3 PEAK FLOW RATE(CFS) = 171.29
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.19 FLOW VELOCITY(FEET/SEC.) = 5.52

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4420.00 FEET.
FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 510.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 10.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.383
SUBAREA LOSS RATE DATA(AMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN



NATURAL FAIR COVER

"OPEN BRUSH" D 3.89 0.20 1.000 96
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 175.11
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.57
AVERAGE FLOW DEPTH(FEET) = 1.20 TRAVEL TIME(MIN.) = 1.53
Tc(MIN.) = 26.43

SUBAREA™ AREA(ACRES) = 3.89 SUBAREA RUNOFF(CFS) = 7.
EFFECTIVE AREA(ACRES) = 84.15 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50
TOTAL AREA(ACRES) = 84.2 PEAK FLOW RATE(CFS) = 172.96

64
= 0.10

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.19 FLOW VELOCITY(FEET/SEC.) = 5.53
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 11.01 TO NODE 11.02 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 120.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.00

Tc = K*[(LENGTH** 3_00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.375

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.936

SUBAREA Tc AND LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.19 0.20 0.100 91  5.38

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.01

TOTAL AREA(ACRES) = 0.19 PEAK FLOW RATE(CFS) = 1.01

FLOW PROCESS FROM NODE 11.02 TO NODE 11.03 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.79
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37
HALFSTREET FLOOD WIDTH(FEET) = 11.76
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.38
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.89
STREET FLOW TRAVEL TIME(MIN.) = 2.31° Tc(MIN.) = 7.69
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.836
SUBAREA LOSS RATE DATA(CAMC 111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 1.84 0.20 0.850 91
COMMERCIAL D 0.25 0.20 0.100 91
NATURAL FAIR COVER
"OPEN BRUSH" D 0.64 0.20 1.000 96
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.816
SUBAREA AREA(ACRES) = 2.73 SUBAREA RUNOFF(CFS) = 11.48
EFFECTIVE AREA(ACRES) = 2.92  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77



TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 12.30

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 HALFSTREET FLOOD WIDTH(FEET) = 15.20

FLOW VELOCITY(FEET/SEC.) = 2.73 DEPTH*VELOCITY(FT*FT/SEC.) = 1.18
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.03 = 450.00 FEET.
FLOW PROCESS FROM NODE 11.03 TO NODE 11.04 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 490.00 MANNING"S N = 0.013

DEPTH OF FLOW IN" 21.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.97

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.30

PIPE TRAVEL TIME(MIN.) = 1.17  Tc(MIN.) =  8.86

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.04 = 940.00 FEET.
FLOW PROCESS FROM NODE 11.04 TO NODE 11.04 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 8.86
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.458
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.18 0.20 0.100 = 91
CONDOMINIUMS D 1.15 0.20 0.350 91
CONDOMINIUMS D 4.75 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.308

SUBAREA AREA(ACRES) = 7.08 SUBAREA RUNOFF(CFS) = 28.01
EFFECTIVE AREA(ACRES) = 10.00  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 10.0 PEAK FLOW RATE(CFS) = 39.33
FLOW PROCESS FROM NODE 11.04 TO NODE 11.05 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 33.0 INCH PIPE IS 22.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.35

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 39.33

PIPE TRAVEL TIME(MIN.) = 0.71  Tc(MIN.) =  9.57

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.05 = 1340.00 FEET.
FLOW PROCESS FROM NODE 11.05 TO NODE 11.05 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) =  9.57
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.265
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 6.10 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 6.10 SUBAREA RUNOFF(CFS) = 23.03
EFFECTIVE AREA(ACRES) = 16.10  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 60.61
FLOW PROCESS FROM NODE 11.05 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 910.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.19

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.61

PIPE TRAVEL TIME(MIN.) = 1.49  Tc(MIN.) = 11.06

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 =  2250.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 60.61 11.06 3.926 0.20( 0.08) 0.41 16.1 11.01
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 = 2250.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 172.96  26.43 2.383 0.20( 0.10) 0.50 84.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 181.89 11.06 3.926 0.20(C 0.09) 0.47 51.3 11.01
2 209.25 26.43 2.383 0.20( 0.10) 0.48 100.2 1.00
TOTAL AREA(ACRES) = 100.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 209.25 Tc(MIN.) = 26.428
EFFECTIVE AREA(ACRES) = 100.25 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.48
TOTAL AREA(ACRES) = 100.2
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 11.06 TO NODE 11.07 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) = 86.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.011
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.415
SUBAREA Tc AND LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS D 1.54 0.20 0.350 91  9.01

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF(CFS) = 6.02
TOTAL AREA(ACRES) = 1.54 PEAK FLOW RATE(CFS) = 6.02
FLOW PROCESS FROM NODE 11.07 TO NODE 11.08 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 450.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.69

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1



PIPE-FLOW(CFS) = 6.02

PIPE TRAVEL TIME(MIN.) = 1.32  Tc(MIN.) = 10.33
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.08 = 790.00 FEET.
FLOW PROCESS FROM NODE 11.08 TO NODE 11.08 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 10.33
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.083
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.43 0.20 0.100 91
CONDOMINIUMS D 1.14 0.20 0.350 91
CONDOMINIUMS D 4.05 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.331

SUBAREA AREA(ACRES) = 5.62 SUBAREA RUNOFF(CFS) = 20.32
EFFECTIVE AREA(ACRES) = 7.16  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 25.88
FLOW PROCESS FROM NODE 11.08 TO NODE 11.09 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 500.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.34

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 25.88

PIPE TRAVEL TIME(MIN.) = 1.00 Tc(MIN.) = 11.33

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.09 = 1290.00 FEET.
FLOW PROCESS FROM NODE 11.09 TO NODE 11.09 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.33
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.872
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.41 0.20 0.100 = 91
CONDOMINIUMS D 1.13 0.20 0.350 91
CONDOMINIUMS D 0.62 0.20 0.350 91
CONDOMINIUMS D 0.48 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.311

SUBAREA AREA(ACRES) = 2.64 SUBAREA RUNOFF(CFS) = 9.05
EFFECTIVE AREA(ACRES) = 9.80 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 33.58
FLOW PROCESS FROM NODE 11.09 TO NODE 11.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 730.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.92

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 33.58

PIPE TRAVEL TIME(MIN.) = 1.36 Tc(MIN.) = 12.69

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.10 = 2020.00 FEET.
FLOW PROCESS FROM NODE 11.10 TO NODE 11.10 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.69
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.628
SUBAREA LOSS RATE DATA(AMC I11):



DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.01 0.20 0.100 91
CONDOMINIUMS D 2.10 0.20 0.350 91
CONDOMINIUMS D 1.33 0.20 0.350 91
CONDOMINIUMS D 7.17 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.328

SUBAREA AREA(ACRES) = 11.61 SUBAREA RUNOFF(CFS) = 37.23
EFFECTIVE AREA(ACRES) = 21.41  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 21.4 PEAK FLOW RATE(CFS) = 68.65

FLOW PROCESS FROM NODE 11.10 TO NODE 11.11 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.3 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.65

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 68.65

PIPE TRAVEL TIME(MIN.) = 0.80  Tc(MIN.) = 13.49

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.11 =  2530.00 FEET.
FLOW PROCESS FROM NODE 11.11 TO NODE 11.11 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.49
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.504
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.44 0.20 0.100 91
CONDOMINIUMS D 6.60 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.334

SUBAREA AREA(ACRES) = 7.04 SUBAREA RUNOFF(CFS) = 21.78
EFFECTIVE AREA(ACRES) = 28.45  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 28.5 PEAK FLOW RATE(CFS) = 88.02
FLOW PROCESS FROM NODE 11.11 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.26

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 88.02

PIPE TRAVEL TIME(MIN.) = 0.36  Tc(MIN.) = 13.85

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 =  2770.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 88.02 13.85 3.452 0.20( 0.07) 0.33 28.5 11.06
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 = 2770.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 181.89 11.06 3.926 0.20( 0.09) 0.47 51.3 11.01
2 209.25 26.43 2.383 0.20( 0.10) 0.48 100.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER



NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 262.05 11.06 3.926 0.20( 0.09) 0.43 74.0 11.01
2 274.87 13.85 3.452 0.20( 0.09) 0.43 88.6 11.06
3 269.49 26.43 2.383 0.20( 0.09) 0.45 128.7 1.00
TOTAL AREA(ACRES) = 128.7

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 274.87 Tc(MIN.) = 13.845

EFFECTIVE AREA(ACRES) = 88.63 AREA-AVERAGED Fm(INCH/HR) = 0.09

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 128.7

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.47

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 274.87

PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 14.28

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5440.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.28
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.391
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 3.58 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 3.58 SUBAREA RUNOFF(CFS) = 10.28
EFFECTIVE AREA(ACRES) = 92.21  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.45

TOTAL AREA(ACRES) = 132.3 PEAK FLOW RATE(CFS) = 274.87

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) = 100.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.316
SUBAREA Tc AND LOSS RATE DATA(AMC I111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 91  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 12.20

TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 12.20




FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.62

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.20

PIPE TRAVEL TIME(MIN.) = 2.19 Tc(MIN.) = 11.56

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.56
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.827
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 76

PUBLIC PARK D 3.71 0.20 0.850 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.268

SUBAREA AREA(ACRES) = 35.55 SUBAREA RUNOFF(CFS) = 120.15
EFFECTIVE AREA(ACRES) = 38.72  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 38.7 PEAK FLOW RATE(CFS) = 130.95

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.704
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 91
NATURAL FAIR COVER
“OPEN BRUSH" A 13.96 0.40 1.000 66
COMMERCIAL D 2.65 0.20 0.100 91
PUBLIC PARK A 1.60 0.40 0.850 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 177.73

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 19.28

AVERAGE FLOW DEPTH(FEET) = 2.15 TRAVEL TIME(MIN.) = 0.67

Tc(MIN.) = 12.24

SUBAREA AREA(ACRES) =  29.85 SUBAREA RUNOFF(CFS) = 93.54
EFFECTIVE AREA(ACRES) = 68.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 68.6 PEAK FLOW RATE(CFS) = 220.23

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.32 FLOW VELOCITY(FEET/SEC.) = 20.39
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.60 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 290.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 66.0 INCH PIPE IS 52.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.81

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 220.23
PIPE TRAVEL TIME(MIN.) = 0.45  Tc(MIN.) = 12.69

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.60 = 3100.00 FEET.



FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.69
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.629
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.13 0.40 0.100 = 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.
EFFECTIVE AREA(ACRES) = 69.70  AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.40

65

0.13

TOTAL AREA(ACRES) = 69.7 PEAK FLOW RATE(CFS) = 220.23

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.10 TO NODE 16.20 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00

ELEVATION DATA: UPSTREAM(FEET) = 105.50 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 13.416
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.515
SUBAREA Tc AND LOSS RATE DATA(CAMC I111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 1.80 0.20 0.350 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF(CFS) = 5.58
TOTAL AREA(ACRES) = 1.80 PEAK FLOW RATE(CFS) = 5.58

Tc

(MIN.)
13.42

FLOW PROCESS FROM NODE 16.20 TO NODE 16.30 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  400.00

REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 1.000

MANNING™S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.50
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.365
SUBAREA LOSS RATE DATA(CAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

CONDOMINIUMS B 2.42 0.30 0.350 76
COMMERCIAL B 0.90 0.30 0.100 76
PUBLIC PARK B 1.92 0.30 0.850 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.490
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.17
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.31
AVERAGE FLOW DEPTH(FEET) = 1.44 TRAVEL TIME(MIN.) 1.06
Tc(MIN.) =  14.47
SUBAREA AREA(ACRES) = 5.24 SUBAREA RUNOFF(CFS) = 15.18
EFFECTIVE AREA(ACRES) = 7.04 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45

0.13

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 20.52

==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND 1S USED FOR TRAVELTIME CALCULATIONS.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:



DEPTH(FEET) = 1.50 FLOW VELOCITY(FEET/SEC.) = 9.12
==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.30 = 730.00 FEET.

FLOW PROCESS FROM NODE 16.30 TO NODE 16.40 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 790.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.78

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.52

PIPE TRAVEL TIME(MIN.) = 1.69  Tc(MIN.) = 16.17

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.40 = 1520.00 FEET.
FLOW PROCESS FROM NODE 16.40 TO NODE 16.40 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.17
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.159
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.09 0.30 0.100 76
PUBLIC PARK B 2.54 0.30 0.850 76
PUBLIC PARK B 2.54 0.30 0.850 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.566

SUBAREA AREA(ACRES) = 8.17 SUBAREA RUNOFF(CFS) = 21.98
EFFECTIVE AREA(ACRES) = 15.21  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 15.2 PEAK FLOW RATE(CFS) = 41.18
FLOW PROCESS FROM NODE 16.40 TO NODE 16.50 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 390.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.43

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 41.18

PIPE TRAVEL TIME(MIN.) = 0.69  Tc(MIN.) = 16.85

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 = 1910.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.85
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.084
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.85 0.20 0.100 91
CONDOMINIUMS D 2.51 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.244

SUBAREA AREA(ACRES) = 4.36 SUBAREA RUNOFF(CFS) = 11.91
EFFECTIVE AREA(ACRES) = 19.57  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45

TOTAL AREA(ACRES) = 19.6 PEAK FLOW RATE(CFS) = 52.07
FLOW PROCESS FROM NODE 16.50 TO NODE 16.60 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 950.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.99

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 52.07

PIPE TRAVEL TIME(MIN.) = 1.58 Tc(MIN.) = 18.44

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.60 = 2860.00 FEET.
FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.44
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.929
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 2.21 0.20 0.850 91
COMMERC 1AL D 2.81 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.430

SUBAREA AREA(ACRES) = 5.02 SUBAREA RUNOFF(CFS) = 12.85
EFFECTIVE AREA(ACRES) = 24.59  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.45

TOTAL AREA(CACRES) = 24.6 PEAK FLOW RATE(CFS) = 62.19
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 62.19 18.44 2.929 0.27(C 0.12) 0.45 24.6 16.10
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 = 2860.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 220.23 12.69 3.629 0.33( 0.13) 0.40 69.7 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 273.68 12.69 3.629 0.32( 0.13) 0.41 86.6 13.00
2 238.32 18.44 2.929 0.31( 0.13) 0.42 94.3 16.10
TOTAL AREA(ACRES) = 94.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 273.68 Tc(MIN.) = 12.686
EFFECTIVE AREA(ACRES) = 86.62 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 94.3
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.50 TO NODE 17.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1230.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 72.0 INCH PIPE IS 56.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.44

ESTIMATED PIPE DIAMETER(INCH) = 72.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 273.68

PIPE TRAVEL TIME(MIN.) = 1.79 Tc(MIN.) = 14.48

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 = 4330.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<



MAINLINE Tc(MIN.) = 14.48
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.365
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" A 8.07 0.40 1.000 66
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 52
COMMERCIAL A 3.62 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.542

SUBAREA AREA(ACRES) = 17.80 SUBAREA RUNOFF(CFS) = 50.43
EFFECTIVE AREA(ACRES) = 104.42  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.34 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 112.1 PEAK FLOW RATE(CFS) = 302.48

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 66.0 INCH PIPE IS 51.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.26
ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 302.48

PIPE TRAVEL TIME(MIN.) = 0.29  Tc(MIN.) = 14.77

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4600.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.77
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.326
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" A 2.09 0.40 1.000 66

NATURAL POOR COVER

“BARREN"* A 4.65 0.40 1.000 93

COMMERCIAL A 2.82 0.40 0.100 52

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.417

SUBAREA AREA(ACRES) = 23.50 SUBAREA RUNOFF(CFS) = 66.81
EFFECTIVE AREA(ACRES) = 127.92  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43

TOTAL AREA(CACRES) = 135.6 PEAK FLOW RATE(CFS) = 365.66

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING®*S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.199

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" A 2.68 0.40 1.000 66

RESIDENTIAL

11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 382.69
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.82
AVERAGE FLOW DEPTH(FEET) = 1.05 TRAVEL TIME(MIN.) = 1.03
Tc(MIN.) = 15.81

SUBAREA AREA(ACRES) = 12.41 SUBAREA RUNOFF(CFS) = 34.07
EFFECTIVE AREA(ACRES) = 140.33 AREA-AVERAGED Fm(INCH/HR) = 0.15



AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43
TOTAL AREA(ACRES) = 148.0 PEAK FLOW RATE(CFS) = 385.15
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.06  FLOW VELOCITY(FEET/SEC.) = 9.83
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5210.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
CHANNEL LENGTH THRU SUBAREA(FEET) =  360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.982
SUBAREA LOSS RATE DATA(AMC I111):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 387.25
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.91
AVERAGE FLOW DEPTH(FEET) = 0.99 TRAVEL TIME(MIN.) = 2.06
Tc(MIN.) = 17.87
SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 4.18
EFFECTIVE AREA(ACRES) = 141.91 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 149.6 PEAK FLOW RATE(CFS) = 385.15
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.99  FLOW VELOCITY(FEET/SEC.) = 2.89
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<
** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 385.15 17.87 2.982 0.35(C 0.15) 0.42 141.9 13.00
2 335.83 23.86 2.527 0.35( 0.15) 0.42 149.6 16.10
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 262.05 11.51 3.837 0.20( 0.09) 0.45 77.6 11.01
2 274.87 14.28 3.391 0.20(C 0.09) 0.45 92.2 11.06
3 270.02 26.87 2.361 0.20( 0.09) 0.46 132.3 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5440.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 584.97 11.51 3.837 0.28( 0.12) 0.44 169.0 11.01
2 627.07 14.28 3.391 0.28( 0.12) 0.43 205.6 11.06
3 658.64  17.87 2.982 0.28( 0.12) 0.44 245.5 13.00
4 607.00 23.86 2.527 0.28( 0.12) 0.44 272.3 16.10
5 582.42  26.87 2.361 0.27( 0.12) 0.44 281.9 1.00
TOTAL AREA(ACRES) = 281.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 658.64 Tc(MIN.) = 17.871
EFFECTIVE AREA(ACRES) = 245.55 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 281.9
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 3 <<<<<




FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.756

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 52
NATURAL FAIR COVER
“OPEN BRUSH" D 5.63 0.20 1.000 96
COMMERCIAL A 1.56 0.40 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.428

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 681.32

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.60

AVERAGE FLOW DEPTH(FEET) = 1.38 TRAVEL TIMEQMIN.) = 2.64

Tc(MIN.) = 20.51

SUBAREA AREA(ACRES) =  19.06 SUBAREA RUNOFF(CFS) = 45.35
EFFECTIVE AREA(ACRES) =  264.61 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 300.9 PEAK FLOW RATE(CFS) = 658.64

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.55
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6140.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.561
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 52
NATURAL FAIR COVER
""OPEN BRUSH" D 4.03 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.730

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 664 .88

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.57

AVERAGE FLOW DEPTH(FEET) = 1.36 TRAVEL TIME(MIN.) = 2.80

Tc(MIN.) = 23.32

SUBAREA™ AREA(ACRES) = 5.76 SUBAREA RUNOFF(CFS) = 12.49
EFFECTIVE AREA(ACRES) =  270.37 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 306.7 PEAK FLOW RATE(CFS) = 658.64

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.55
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6740.00 FEET.
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.437

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL

""11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 52



NATURAL FAIR COVER

""OPEN BRUSH™ D 4.01 0.20 1.000 96
COMMERCIAL A 1.68 0.40 0.100 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.24

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.527

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 668.33

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.57

AVERAGE FLOW DEPTH(FEET) = 1.37 TRAVEL TIME(MIN.) = 2.10

Tc(MIN.) = 25.42

SUBAREA™ AREA(ACRES) = 9.31 SUBAREA RUNOFF(CFS) = 19.38
EFFECTIVE AREA(ACRES) =  279.68 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 316.0 PEAK FLOW RATE(CFS) = 658.64

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.36 FLOW VELOCITY(FEET/SEC.) = 3.55
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7190.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 316.0 TC(MIN.) = 25.42

EFFECTIVE AREA(ACRES) 279.68 AREA-AVERAGED Fm(INCH/HR)= 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.444

PEAK FLOW RATE(CFS) = 658.64

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 584.97 19.38 2.847 0.27( 0.12) 0.45 203.2 11.01
2 627.07 21.96 2.650 0.27( 0.12) 0.44 239.8 11.06
3 658.64  25.42 2.437 0.28( 0.12) 0.44 279.7 13.00
4 607.00 31.65 2.149 0.27( 0.12) 0.45 306.4 16.10
5 582.42  34.77 2.037 0.27( 0.12) 0.45 316.0 1.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: P100_B.DAT
TIME/DATE OF STUDY: 10:28 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.913
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 91 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.38
TOTAL AREA(ACRES) = 0.54 PEAK FLOW RATE(CFS) = 2.38
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.53
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32

HALFSTREET FLOOD WIDTH(FEET) = 8.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME(MIN.) = 2.82 Tc(MIN.) = 10.29

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.091
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) = 2.31
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.29
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33  HALFSTREET FLOOD WIDTH(FEET) = 9.47

FLOW VELOCITY(FEET/SEC.) = 2.16 DEPTH*VELOCITY(FT*FT/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.43
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.27
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.) = 2.93 Tc(MIN.) = 13.23

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.543
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 2.28
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 5.99

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 11.13

FLOW VELOCITY(FEET/SEC.) = 2.30 DEPTH*VELOCITY(FT*FT/SEC.) = 0.83
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.58
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.46

HALFSTREET FLOOD WIDTH(FEET) = 16.76
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.88
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.33
STREET FLOW TRAVEL TIME(MIN.) = 2.89 Tc(MIN.) = 16.12

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.164
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 19.13
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 24.47

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 20.12

FLOW VELOCITY(FEET/SEC.) = 3.21 DEPTH*VELOCITY(FT*FT/SEC.) = 1.68
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.08
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.49
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.99
STREET FLOW TRAVEL TIME(MIN.) = 2.87 Tc(MIN.) = 18.99

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.880
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 =~ 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 19.20
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 41.47

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 24.80

FLOW VELOCITY(FEET/SEC.) = 3.65 DEPTH*VELOCITY(FT*FT/SEC.) = 2.21
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.25

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH(FEET) = 25.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26
STREET FLOW TRAVEL TIME(MIN.) = 2.26 Tc(MIN.) = 21.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.701
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 =~ 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 3.55
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 42.41

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 25.04

FLOW VELOCITY(FEET/SEC.) = 3.66 DEPTH*VELOCITY(FT*FT/SEC.) = 2.23
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 56.32
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.66

HALFSTREET FLOOD WIDTH(FEET) = 27.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.93
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.60
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 23.71

* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.536
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 27.81
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 67.63

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.70 HALFSTREET FLOOD WIDTH(FEET) = 31.51

FLOW VELOCITY(FEET/SEC.) = 4.11 DEPTH*VELOCITY(FT*FT/SEC.) = 2.86
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 109.80
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.79

HALFSTREET FLOOD WIDTH(FEET) = 36.13
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.84
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.82
STREET FLOW TRAVEL TIME(MIN.) = 2.34 Tc(MIN.) = 26.05

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.403
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 91
SCHOOL D 9.91 0.20 0.600 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 84.30
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 148.35

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.86 HALFSTREET FLOOD WIDTH(FEET) = 39.55

FLOW VELOCITY(FEET/SEC.) = 5.33 DEPTH*VELOCITY(FT*FT/SEC.) = 4.57
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 144.0 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.82

ESTIMATED PIPE DIAMETER(INCH) = 51.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 148.35

PIPE TRAVEL TIME(MIN.) = 0.99  Tc(MIN.) = 27.03

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.03
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.353
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 24.02
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 169.19

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN" 54.0 INCH PIPE IS 40.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 13.29

ESTIMATED PIPE DIAMETER(INCH) 54.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 169.19



PIPE TRAVEL TIME(MIN.) = 0.73  Tc(MIN.) = 27.76
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 27.76
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.317
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 13.88 0.20 0.100 = 91
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.124

SUBAREA AREA(ACRES) = 18.33 SUBAREA RUNOFF(CFS) = 37.81
EFFECTIVE AREA(ACRES) = 99.35  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 99.4 PEAK FLOW RATE(CFS) = 204.41

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 940.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.242

SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 24.16 0.20 1.000 96
CONDOMINIUMS D 4.43 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.899

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 230.95

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 9.54

AVERAGE FLOW DEPTH(FEET) = 1.28 TRAVEL TIME(MIN.) = 1.64

Tc(MIN.) = 29.40

SUBAREA~ AREA(ACRES) = 28.59 SUBAREA RUNOFF(CFS) = 53.06
EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.32

TOTAL AREA(ACRES) = 127.9 PEAK FLOW RATE(CFS) = 250.76
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.35 FLOW VELOCITY(FEET/SEC.) = 9.79

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6190.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 127.9 TC(MIN.) = 29.40

EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.321

PEAK FLOW RATE(CFS) = 250.76

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: P100_C.DAT
TIME/DATE OF STUDY: 10:29 04/08/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 111 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 106.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  14.003
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.429
SUBAREA Tc AND LOSS RATE DATACAMC I11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 1.53 0.20 1.000 98 14.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 4.45
TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 4.45
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.74
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.42

HALFSTREET FLOOD WIDTH(FEET) = 14.34
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.65
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.11
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 16.21

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.154
SUBAREA LOSS RATE DATA(AMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.73 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.73 SUBAREA RUNOFF(CFS) = 12.57
EFFECTIVE AREA(ACRES) = 6.26 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 16.64

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.23

FLOW VELOCITY(FEET/SEC.) = 2.93 DEPTH*VELOCITY(FT*FT/SEC.) = 1.38
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 360.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  24.0 INCH PIPE IS 15.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.55

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.64

PIPE TRAVEL TIME(MIN.) = 0.79  Tc(MIN.) = 17.00

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1010.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 83.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.00
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.069
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 2.81 0.20 0.100 =~ 91
CONDOMINIUMS D 2.09 0.20 0.350 91
CONDOMINIUMS D 3.05 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.262

SUBAREA AREA(ACRES) = 7.95 SUBAREA RUNOFF(CFS) = 21.58
EFFECTIVE AREA(ACRES) = 14.21  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 14.2 PEAK FLOW RATE(CFS) = 37.74
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.03

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 37.74

PIPE TRAVEL TIME(MIN.) = 0.46  Tc(MIN.) = 17.46

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1260.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 84.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.46
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.022



SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.73 0.20 0.100 =~ o1
CONDOMINIUMS D 1.21 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.256

SUBAREA AREA(ACRES) = 1.94 SUBAREA RUNOFF(CFS) = 5.19
EFFECTIVE AREA(ACRES) = 16.15  AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 42 .33
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 180.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.47

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 42.33

PIPE TRAVEL TIME(MIN.) = 0.32 Tc(MIN.) = 17.78

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 = 1440.00 FEET.
FLOW PROCESS FROM NODE 85.00 TO NODE 85.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.78
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.991
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.32 0.20 0.100 =~ 91
CONDOMINIUMS D 2.49 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.322

SUBAREA AREA(ACRES) = 2.81 SUBAREA RUNOFF(CFS) = 7.40
EFFECTIVE AREA(ACRES) = 18.96  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 19.0 PEAK FLOW RATE(CFS) = 49.28
FLOW PROCESS FROM NODE 85.00 TO NODE 86.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 340.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.63

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 49.28

PIPE TRAVEL TIME(MIN.) = 0.59  Tc(MIN.) = 18.37

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 86.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 86.00 TO NODE 86.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.37
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.936
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.14 0.20 0.350 91
COMMERCIAL D 0.62 0.20 0.100 91
PUBLIC PARK D 1.37 0.20 0.850 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.453

SUBAREA AREA(ACRES) = 5.13 SUBAREA RUNOFF(CFS) = 13.13
EFFECTIVE AREA(ACRES) = 24.09  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA(ACRES) = 24.1 PEAK FLOW RATE(CFS) = 61.47

FLOW PROCESS FROM NODE 86.00 TO NODE 87.00 IS CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.6 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.20

ESTIMATED PIPE DIAMETER(INCH) 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 61.47

PIPE TRAVEL TIME(MIN.) = 1.03  Tc(MIN.) = 19.40

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 87.00 = 2410.00 FEET.
FLOW PROCESS FROM NODE 87.00 TO NODE 87.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 19.40
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.845
SUBAREA LOSS RATE DATACAMC I111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.51 0.20 0.350 91
COMMERCIAL D 1.12 0.20 0.100 91
NATURAL FAIR COVER
"OPEN BRUSH" D 0.43 0.20 1.000 96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 5.06 SUBAREA RUNOFF(CFS) = 12.64
EFFECTIVE AREA(ACRES) = 29.15  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47

TOTAL AREA(ACRES) = 29.1 PEAK FLOW RATE(CFS) = 72.16
FLOW PROCESS FROM NODE 87.00 TO NODE 88.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.5 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.71

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 72.16

PIPE TRAVEL TIME(MIN.) = 0.44  Tc(MIN.) = 19.83

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 88.00 =  2690.00 FEET.
FLOW PROCESS FROM NODE 88.00 TO NODE 88.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 19.83
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.809
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.34 0.20 0.350 91
COMMERCIAL D 0.48 0.20 0.100 91
CONDOMINIUMS D 2.16 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.335

SUBAREA AREA(ACRES) = 7.98 SUBAREA RUNOFF(CFS) = 19.70
EFFECTIVE AREA(ACRES) = 37.13  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 37.1 PEAK FLOW RATE(CFS) = 90.91
FLOW PROCESS FROM NODE 88.00 TO NODE 89.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.29

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 90.91
PIPE TRAVEL TIME(MIN.) = 0.40  Tc(MIN.) = 20.23

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 89.00 = 2960.00 FEET.



FLOW PROCESS FROM NODE 89.00 TO NODE 89.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.23
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.777
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 2.41 0.20 0.350 91
COMMERCIAL D 2.55 0.20 0.100 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.221

SUBAREA AREA(ACRES) = 4.96 SUBAREA RUNOFF(CFS) = 12.20
EFFECTIVE AREA(ACRES) = 42.09  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.42

TOTAL AREA(ACRES) = 42.1 PEAK FLOW RATE(CFS) = 102.04
FLOW PROCESS FROM NODE 89.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 560.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.74

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 102.04

PIPE TRAVEL TIME(MIN.) = 0.80 Tc(MIN.) = 21.03

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.314
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 4.332
SUBAREA Tc AND LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.88 0.20 0.100 ~ 91  9.31

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 3.42
TOTAL AREA(ACRES) = 0.88 PEAK FLOW RATE(CFS) = 3.42
FLOW PROCESS FROM NODE 91.00 TO NODE 92.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:



STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.26
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.79
STREET FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 11.23

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.891
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.06 0.20 0.100 =~ 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.06 SUBAREA RUNOFF(CFS) = 3.69
EFFECTIVE AREA(ACRES) = 1.94 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 6.76

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.76

FLOW VELOCITY(FEET/SEC.) = 2.37 DEPTH*VELOCITY(FT*FT/SEC.) = 0.88
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 92.00 = 560.00 FEET.
FLOW PROCESS FROM NODE 92.00 TO NODE 93.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 18.0 INCH PIPE IS 10.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.06

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.76

PIPE TRAVEL TIME(MIN.) = 1.73  Tc(MIN.) = 12.97

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 93.00 = 1190.00 FEET.
FLOW PROCESS FROM NODE 93.00 TO NODE 93.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.97
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.584
SUBAREA LOSS RATE DATACAMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.84 0.20 0.350 91
COMMERCIAL D 2.34 0.20 0.100 91
CONDOMINIUMS D 8.66 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.315

SUBAREA AREA(ACRES) = 16.84 SUBAREA RUNOFF(CFS) = 53.36
EFFECTIVE AREA(ACRES) = 18.78  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.29

TOTAL AREA(ACRES) = 18.8 PEAK FLOW RATE(CFS) = 59.59

FLOW PROCESS FROM NODE 93.00 TO NODE 94.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.18

ESTIMATED PIPE DIAMETER(INCH) 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 59.59

PIPE TRAVEL TIME(MIN.) = 0.39  Tc(MIN.) = 13.36

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 94.00 = 1430.00 FEET.
FLOW PROCESS FROM NODE 94_.00 TO NODE 94.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.36
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.523
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 3.80 0.20 0.850 91



COMMERCIAL D 0.27 0.20 0.100 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA(ACRES) = 4.07 SUBAREA RUNOFF(CFS) = 12.32
EFFECTIVE AREA(ACRES) = 22.85  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 22.9 PEAK FLOW RATE(CFS) = 70.88
FLOW PROCESS FROM NODE 94.00 TO NODE 95.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 190.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.69

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 70.88

PIPE TRAVEL TIME(MIN.) = 0.30  Tc(MIN.) = 13.66

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 95.00 =  1620.00 FEET.
FLOW PROCESS FROM NODE 95.00 TO NODE 95.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.66
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.479
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.20 0.20 0.100 =~ 91
CONDOMINIUMS D 2.24 0.20 0.350 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.330

SUBAREA AREA(ACRES) = 2.44 SUBAREA RUNOFF(CFS) = 7.50
EFFECTIVE AREA(ACRES) = 25.29  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 25.3 PEAK FLOW RATE(CFS) = 77.47
FLOW PROCESS FROM NODE 95.00 TO NODE 96.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 310.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.6 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.76

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 77.47

PIPE TRAVEL TIME(MIN.) = 0.48  Tc(MIN.) = 14.14

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 96.00 = 1930.00 FEET.
FLOW PROCESS FROM NODE 96.00 TO NODE 96.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.14
* 100 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.411
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 5.07 0.20 0.850 91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) =  5.07 SUBAREA RUNOFF(CFS) = 14.79
EFFECTIVE AREA(ACRES) = 30.36  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.46

TOTAL AREA(ACRES) = 30.4 PEAK FLOW RATE(CFS) = 90.70
FLOW PROCESS FROM NODE 96.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 230.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.29

ESTIMATED PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 90.70

PIPE TRAVEL TIME(MIN.) = 0.34  Tc(MIN.) = 14.48

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 =  2160.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 90.70 14.48 3.365 0.20( 0.09) 0.46 30.4 90.00
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 = 2160.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 102.04 21.03 2.717 0.20( 0.08) 0.42 42.1 80.00
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 178.24 14.48 3.365 0.20( 0.09) 0.44 59.3 90.00
2 174.79 21.03 2.717 0.20( 0.09) 0.43 72.4 80.00
TOTAL AREA(ACRES) = 72.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 178.24 Tc(MIN.) = 14.475
EFFECTIVE AREA(ACRES) = 59.33 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 72.4
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 97.00 TO NODE 98.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.35

ESTIMATED PIPE DIAMETER(INCH) 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 178.24

PIPE TRAVEL TIME(MIN.) = 0.35  Tc(MIN.) = 14.82

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 98.00 =  3800.00 FEET.
FLOW PROCESS FROM NODE 98.00 TO NODE 98.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.82
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.319
SUBAREA LOSS RATE DATA(AMC 111):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 22.13 0.20 1.000 96

NATURAL POOR COVER

"BARREN" D 9.76 0.20 1.000 98

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 31.89 SUBAREA RUNOFF(CFS) = 89.52
EFFECTIVE AREA(ACRES) = 91.22  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.63

TOTAL AREA(ACRES) = 104.3 PEAK FLOW RATE(CFS) = 262.10

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 104.3 TC(MIN.) = 14.82



EFFECTIVE AREA(ACRES) = 91.22 AREA-AVERAGED Fm(INCH/HR)= 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.635

PEAK FLOW RATE(CFS) = 262.10
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 262.10 14.82 3.319 0.20( 0.13) 0.63 91.2 90.00
2 241.31 21.38 2.691 0.20( 0.12) 0.61 104.3 80.00

END OF RATIONAL METHOD ANALYSIS



ii. HC 25-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO25_A.DAT
TIME/DATE OF STUDY: 09:36 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.603
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.18
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.18
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.69
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.55
STREET FLOW TRAVEL TIME(MIN.) = 3.16 Tc(MIN.) = 11.53

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.007
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.02
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.83

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.84

FLOW VELOCITY(FEET/SEC.) = 1.67 DEPTH*VELOCITY(FT*FT/SEC.) = 0.63
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.92
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.94
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.85
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 13.76

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.720
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 8.18
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 12.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.70

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.75

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.21
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.27
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 15.96

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.501
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 14.42
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 25.93

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 HALFSTREET FLOOD WIDTH(FEET) = 23.63

FLOW VELOCITY(FEET/SEC.) = 2.50 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.63

HALFSTREET FLOOD WIDTH(FEET) = 26.45
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.70
STREET FLOW TRAVEL TIME(MIN.) = 2.74 Tc(MIN.) = 18.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.286
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 17.11
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 40.79

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 28.16

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 58.57
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.73

HALFSTREET FLOOD WIDTH(FEET) = 33.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.29
STREET FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 20.62

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.163
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 35.55
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 74.11

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.58

FLOW VELOCITY(FEET/SEC.) = 3.39 DEPTH*VELOCITY(FT*FT/SEC.) = 2.64
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 56.2 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.15

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.11

PIPE TRAVEL TIME(MIN.) = 0.65  Tc(MIN.) = 21.27

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.27
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.126
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.24 0.20 0.100 = 75
PUBLIC PARK D 6.35 0.20 0.850 75
COMMERCIAL D 2.47 0.20 0.100 75
NATURAL POOR COVER
“'BARREN"" D 3.55 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.528

SUBAREA AREA(ACRES) = 18.61 SUBAREA RUNOFF(CFS) = 33.83
EFFECTIVE AREA(ACRES) = 57.14  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 57.1 PEAK FLOW RATE(CFS) = 106.64

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) =  430.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.6 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.22

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 106.64

PIPE TRAVEL TIME(MIN.) = 0.25  Tc(MIN.) = 21.52

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 =  2890.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 870.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.987
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 13.41 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 117.42

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.95

AVERAGE FLOW DEPTH(FEET) = 0.77 TRAVEL TIME(MIN.) = 2.44

Tc(MIN.) = 23.96

SUBAREA” AREA(ACRES) =  13.41 SUBAREA RUNOFF(CFS) = 21.57
EFFECTIVE AREA(ACRES) = 70.55 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 70.6 PEAK FLOW RATE(CFS) = 121.08

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 FLOW VELOCITY(FEET/SEC.) = 6.01
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3760.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.890
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 9.71 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 128.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.96

AVERAGE FLOW DEPTH(FEET) = 1.00 TRAVEL TIME(MIN.) = 2.22

Tc(MIN.) = 26.18

SUBAREA AREA(ACRES) = 9.71 SUBAREA RUNOFF(CFS) =  14.77
EFFECTIVE AREA(ACRES) = 80.26 AREA-AVERAGED Fm(INCH/HR) =  0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =  0.47

TOTAL AREA(ACRES) = 80.3 PEAK FLOW RATE(CFS) = 129.68
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.00 FLOW VELOCITY(FEET/SEC.) = 4.98

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4420.00 FEET.
FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 510.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.824
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN



NATURAL FAIR COVER

"OPEN BRUSH" D 3.89 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 132.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.01
AVERAGE FLOW DEPTH(FEET) = 1.02 TRAVEL TIME(MIN.) = 1.70
Tc(MIN.) = 27.88

SUBAREA™ AREA(ACRES) = 3.89 SUBAREA RUNOFF(CFS) = 5.
EFFECTIVE AREA(ACRES) = 84.15 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50
TOTAL AREA(ACRES) = 84.2 PEAK FLOW RATE(CFS) = 130.59

69
= 0.10

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.00 FLOW VELOCITY(FEET/SEC.) = 5.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 11.01 TO NODE 11.02 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 120.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.00

Tc = K*[(LENGTH** 3_00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.375

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.630

SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.19 0.20 0.100 75  5.38

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 0.79

TOTAL AREA(ACRES) = 0.19 PEAK FLOW RATE(CFS) = 0.79

FLOW PROCESS FROM NODE 11.02 TO NODE 11.03 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.22
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35
HALFSTREET FLOOD WIDTH(FEET) =  10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.24
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.78
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 7.83
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.742
SUBAREA LOSS RATE DATA(AMC I1):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 1.84 0.20 0.850 75
COMMERCIAL D 0.25 0.20 0.100 75
NATURAL FAIR COVER
"OPEN BRUSH" D 0.64 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.816
SUBAREA AREA(ACRES) = 2.73 SUBAREA RUNOFF(CFS) =  8.79
EFFECTIVE AREA(ACRES) = 2.92  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77



TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 9.43

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.55

FLOW VELOCITY(FEET/SEC.) = 2.57 DEPTH*VELOCITY(FT*FT/SEC.) = 1.04
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.03 = 450.00 FEET.
FLOW PROCESS FROM NODE 11.03 TO NODE 11.04 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 490.00 MANNING"S N = 0.013

DEPTH OF FLOW IN~ 18.0 INCH PIPE IS 14.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.41

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.43

PIPE TRAVEL TIME(MIN.) = 1.27  Tc(MIN.) =  9.10

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.04 = 940.00 FEET.
FLOW PROCESS FROM NODE 11.04 TO NODE 11.04 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.10
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.436
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.18 0.20 0.100 = 75
CONDOMINIUMS D 1.15 0.20 0.350 75
CONDOMINIUMS D 4.75 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.308

SUBAREA AREA(ACRES) = 7.08 SUBAREA RUNOFF(CFS) = 21.50
EFFECTIVE AREA(ACRES) = 10.00  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 10.0 PEAK FLOW RATE(CFS) = 30.13
FLOW PROCESS FROM NODE 11.04 TO NODE 11.05 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.75

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.13

PIPE TRAVEL TIME(MIN.) = 0.76  Tc(MIN.) =  9.87

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.05 =  1340.00 FEET.
FLOW PROCESS FROM NODE 11.05 TO NODE 11.05 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) =  9.87
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.283
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 6.10 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 6.10 SUBAREA RUNOFF(CFS) = 17.64
EFFECTIVE AREA(ACRES) = 16.10  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 46.40
FLOW PROCESS FROM NODE 11.05 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 910.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.59

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 46.40

PIPE TRAVEL TIME(MIN.) = 1.58 Tc(MIN.) = 11.45

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 = 2250.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 46.40 11.45 3.018 0.20( 0.08) 0.41 16.1 11.01
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 = 2250.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 130.59 27.88 1.824 0.20( 0.10) 0.50 84.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 137.17 11.45 3.018 0.20( 0.09) 0.47 50.7 11.01
2 158.12  27.88 1.824 0.20( 0.10) 0.48 100.2 1.00
TOTAL AREA(ACRES) = 100.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 158.12 Tc(MIN.) = 27.878
EFFECTIVE AREA(ACRES) = 100.25 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.48
TOTAL AREA(ACRES) = 100.2
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 11.06 TO NODE 11.07 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) = 86.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.011
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.456
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS D 1.54 0.20 0.350 75  9.01

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF(CFS) = 4.69
TOTAL AREA(ACRES) = 1.54 PEAK FLOW RATE(CFS) = 4.69
FLOW PROCESS FROM NODE 11.07 TO NODE 11.08 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 450.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.50

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1



PIPE-FLOW(CFS) = 4.69

PIPE TRAVEL TIME(MIN.) = 1.36  Tc(MIN.) = 10.38
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.08 = 790.00 FEET.
FLOW PROCESS FROM NODE 11.08 TO NODE 11.08 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 10.38
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.191
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.43 0.20 0.100 75
CONDOMINIUMS D 1.14 0.20 0.350 75
CONDOMINIUMS D 4.05 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.331

SUBAREA AREA(ACRES) = 5.62 SUBAREA RUNOFF(CFS) = 15.81
EFFECTIVE AREA(ACRES) = 7.16  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 20.13
FLOW PROCESS FROM NODE 11.08 TO NODE 11.09 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 500.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.77

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.13

PIPE TRAVEL TIME(MIN.) = 1.07 Tc(MIN.) = 11.45

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.09 = 1290.00 FEET.
FLOW PROCESS FROM NODE 11.09 TO NODE 11.09 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.45
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.018
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.41 0.20 0.100 = 75
CONDOMINIUMS D 1.13 0.20 0.350 75
CONDOMINIUMS D 0.62 0.20 0.350 75
CONDOMINIUMS D 0.48 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.311

SUBAREA AREA(ACRES) = 2.64 SUBAREA RUNOFF(CFS) = 7.02
EFFECTIVE AREA(ACRES) = 9.80 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 26.04
FLOW PROCESS FROM NODE 11.09 TO NODE 11.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 730.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.35

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.04

PIPE TRAVEL TIME(MIN.) = 1.46 Tc(MIN.) = 12.91

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.10 = 2020.00 FEET.
FLOW PROCESS FROM NODE 11.10 TO NODE 11.10 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.91
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.820
SUBAREA LOSS RATE DATA(AMC I11):



DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.01 0.20 0.100 75
CONDOMINIUMS D 2.10 0.20 0.350 75
CONDOMINIUMS D 1.33 0.20 0.350 75
CONDOMINIUMS D 7.17 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.328

SUBAREA AREA(ACRES) = 11.61 SUBAREA RUNOFF(CFS) = 28.78
EFFECTIVE AREA(ACRES) = 21.41  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 21.4 PEAK FLOW RATE(CFS) = 53.08

FLOW PROCESS FROM NODE 11.10 TO NODE 11.11 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.03

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 53.08

PIPE TRAVEL TIME(MIN.) = 0.85  Tc(MIN.) = 13.75

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.11 = 2530.00 FEET.
FLOW PROCESS FROM NODE 11.11 TO NODE 11.11 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.75
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.721
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.44 0.20 0.100 75
CONDOMINIUMS D 6.60 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.334

SUBAREA AREA(ACRES) = 7.04 SUBAREA RUNOFF(CFS) = 16.81
EFFECTIVE AREA(ACRES) = 28.45  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 28.5 PEAK FLOW RATE(CFS) = 67.97
FLOW PROCESS FROM NODE 11.11 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.63

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 67.97

PIPE TRAVEL TIME(MIN.) = 0.38  Tc(MIN.) = 14.13

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 =  2770.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 67.97 14.13 2.679 0.20( 0.07) 0.33 28.5 11.06
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 = 2770.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 137.17 11.45 3.018 0.20( 0.09) 0.47 50.7 11.01
2 158.12 27.88 1.824 0.20( 0.10) 0.48 100.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER



NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 199.38 11.45 3.018 0.20( 0.09) 0.43 73.7 11.01
2 208.56 14.13 2.679 0.20( 0.09) 0.43 87.2 11.06
3 203.84 27.88 1.824 0.20( 0.09) 0.45 128.7 1.00
TOTAL AREA(ACRES) = 128.7

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 208.56 Tc(MIN.) = 14.130

EFFECTIVE AREA(ACRES) = 87.20 AREA-AVERAGED Fm(INCH/HR) = 0.09

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 128.7

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.12

ESTIMATED PIPE DIAMETER(INCH) = 51.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 208.56

PIPE TRAVEL TIME(MIN.) = 0.47  Tc(MIN.) = 14.60

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 =  5440.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.60
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.630
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 3.58 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) =  3.58 SUBAREA RUNOFF(CFS) =  7.83
EFFECTIVE AREA(ACRES) = 90.78  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.45
TOTAL AREA(ACRES) = 132.3 PEAK FLOW RATE(CFS) = 208.56
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00

ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) =  100.00
Tc = K*[(LENGTH** 3_00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.380

SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 9.53

TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 9.53




FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.07

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.53

PIPE TRAVEL TIME(MIN.) = 2.29  Tc(MIN.) = 11.67

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 =  2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.67
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.986
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

PUBLIC PARK D 3.71 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.268

SUBAREA AREA(ACRES) = 35.55 SUBAREA RUNOFF(CFS) = 93.26
EFFECTIVE AREA(ACRES) = 38.72  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 38.7 PEAK FLOW RATE(CFS) = 101.67

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.887
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
“OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75
PUBLIC PARK A 1.60 0.40 0.850 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 137.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 18.07

AVERAGE FLOW DEPTH(FEET) = 1.95 TRAVEL TIME(MIN.) = 0.72

Tc(MIN.) = 12.38

SUBAREA AREA(ACRES) =  29.85 SUBAREA RUNOFF(CFS) =  71.57
EFFECTIVE AREA(ACRES) = 68.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 68.6 PEAK FLOW RATE(CFS) = 169.77

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.11 FLOW VELOCITY(FEET/SEC.) = 19.06
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.60 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 290.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 47.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.14

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 169.77
PIPE TRAVEL TIME(MIN.) = 0.48  Tc(MIN.) = 12.86

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.60 = 3100.00 FEET.



FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 12.86
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.826
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.13 0.40 0.100 =~ 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 2.
EFFECTIVE AREA(ACRES) = 69.70  AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.40

83

0.13

TOTAL AREA(ACRES) = 69.7 PEAK FLOW RATE(CFS) = 169.77

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.10 TO NODE 16.20 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00

ELEVATION DATA: UPSTREAM(FEET) = 105.50 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 13.416
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 2.759
SUBAREA Tc AND LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 1.80 0.20 0.350 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF(CFS) = 4.36
TOTAL AREA(ACRES) = 1.80 PEAK FLOW RATE(CFS) = 4.36

Tc

(MIN.)
13.42

FLOW PROCESS FROM NODE 16.20 TO NODE 16.30 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  400.00

REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 1.000

MANNING™S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.50
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.636
SUBAREA LOSS RATE DATACAMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

CONDOMINIUMS B 2.42 0.30 0.350 56
COMMERCIAL B 0.90 0.30 0.100 56
PUBLIC PARK B 1.92 0.30 0.850 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.490
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.23
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.92
AVERAGE FLOW DEPTH(FEET) = 1.32 TRAVEL TIME(MIN.) 1.13
Tc(MIN.) = 14.54
SUBAREA AREA(ACRES) = 5.24 SUBAREA RUNOFF(CFS) = 11.74
EFFECTIVE AREA(ACRES) = 7.04 AREA-AVERAGED Fm(INCH/HR) =
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45

0.13

TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) = 15.89

==>>WARNING: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND 1S USED FOR TRAVELTIME CALCULATIONS.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:



DEPTH(FEET) = 1.50 FLOW VELOCITY(FEET/SEC.) = 7.06
==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.30 = 730.00 FEET.

FLOW PROCESS FROM NODE 16.30 TO NODE 16.40 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 790.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.48

ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.89

PIPE TRAVEL TIME(MIN.) = 1.76  Tc(MIN.) = 16.30

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.40 =  1520.00 FEET.
FLOW PROCESS FROM NODE 16.40 TO NODE 16.40 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.30
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.471
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.09 0.30 0.100 =~ 56
PUBLIC PARK B 2.54 0.30 0.850 56
PUBLIC PARK B 2.54 0.30 0.850 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.566

SUBAREA AREA(ACRES) = 8.17 SUBAREA RUNOFF(CFS) = 16.92
EFFECTIVE AREA(ACRES) = 15.21  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 15.2 PEAK FLOW RATE(CFS) = 31.77
FLOW PROCESS FROM NODE 16.40 TO NODE 16.50 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 390.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.84

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.77

PIPE TRAVEL TIME(MIN.) = 0.74 Tc(MIN.) = 17.04

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 = 1910.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.04
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.410
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.85 0.20 0.100 75
CONDOMINIUMS D 2.51 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.244

SUBAREA AREA(ACRES) =  4.36 SUBAREA RUNOFF(CFS) =  9.27
EFFECTIVE AREA(ACRES) = 19.57  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45

TOTAL AREA(ACRES) = 19.6 PEAK FLOW RATE(CFS) = 40.20
FLOW PROCESS FROM NODE 16.50 TO NODE 16.60 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 950.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.39

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 40.20

PIPE TRAVEL TIME(MIN.) = 1.69  Tc(MIN.) = 18.73

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.60 =  2860.00 FEET.
FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.73
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.285
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 2.21 0.20 0.850 75
COMMERC 1AL D 2.81 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.430

SUBAREA AREA(ACRES) = 5.02 SUBAREA RUNOFF(CFS) = 9.93
EFFECTIVE AREA(ACRES) = 24.59  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.45

TOTAL AREA(CACRES) = 24.6 PEAK FLOW RATE(CFS) = 47.92
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 47 .92 18.73 2.285 0.27(C 0.12) 0.45 24.6 16.10
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 = 2860.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 169.77 12.86 2.826 0.33( 0.13) 0.40 69.7 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 210.92 12.86 2.826 0.32( 0.13) 0.41 86.6 13.00
2 183.55 18.73 2.285 0.31( 0.13) 0.42 94.3 16.10
TOTAL AREA(ACRES) = 94.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 210.92 Tc(MIN.) = 12.862
EFFECTIVE AREA(ACRES) = 86.59 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 94.3
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.50 TO NODE 17.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1230.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 66.0 INCH PIPE IS 50.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.78

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 210.92

PIPE TRAVEL TIME(MIN.) = 1.90 Tc(MIN.) = 14.76

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 = 4330.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<



MAINLINE Tc(MIN.) = 14.76
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.614
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" A 8.07 0.40 1.000 46
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32
COMMERCIAL A 3.62 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.542

SUBAREA AREA(ACRES) = 17.80 SUBAREA RUNOFF(CFS) = 38.39
EFFECTIVE AREA(ACRES) = 104.39  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.34 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 112.1 PEAK FLOW RATE(CFS) = 231.84

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.30
ESTIMATED PIPE DIAMETER(INCH) = 60.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 231.84

PIPE TRAVEL TIME(MIN.) = 0.31  Tc(MIN.) = 15.08

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4600.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.08
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.583
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" A 2.09 0.40 1.000 46

NATURAL POOR COVER

“BARREN"* A 4.65 0.40 1.000 78

COMMERCIAL A 2.82 0.40 0.100 32

RESIDENTIAL

"11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.417

SUBAREA AREA(ACRES) = 23.50 SUBAREA RUNOFF(CFS) = 51.09
EFFECTIVE AREA(ACRES) = 127.89  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43

TOTAL AREA(CACRES) = 135.6 PEAK FLOW RATE(CFS) = 280.01

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.478

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" A 2.68 0.40 1.000 46

RESIDENTIAL

11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 293.02
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.87
AVERAGE FLOW DEPTH(FEET) = 0.90 TRAVEL TIME(MIN.) = 1.15
Tc(MIN.) = 16.22

SUBAREA AREA(ACRES) = 12.41 SUBAREA RUNOFF(CFS) = 26.01
EFFECTIVE AREA(ACRES) = 140.30 AREA-AVERAGED Fm(INCH/HR) = 0.15



AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43
TOTAL AREA(ACRES) = 148.0 PEAK FLOW RATE(CFS) = 293.95
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.90 FLOW VELOCITY(FEET/SEC.) = 8.90
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 5210.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1S CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
CHANNEL LENGTH THRU SUBAREA(FEET) =  360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.299
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 295.56
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.62
AVERAGE FLOW DEPTH(FEET) = 0.84  TRAVEL TIME(MIN.) = 2.29
Tc(MIN.) = 18.52
SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 3.21
EFFECTIVE AREA(ACRES) = 141.88 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 149.6 PEAK FLOW RATE(CFS) = 293.95
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.84  FLOW VELOCITY(FEET/SEC.) = 2.62
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<
** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 293.95 18.52 2.299 0.35(C 0.15) 0.42 141.9 13.00
2 256.41 24.65 1.956 0.35( 0.15) 0.42 149.6 16.10
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 199.38 11.92 2.950 0.20( 0.09) 0.45 77.3 11.01
2 208.56  14.60 2.630 0.20( 0.09) 0.45 90.8 11.06
3 204.03 28.35 1.807 0.20( 0.09) 0.46 132.3 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5440.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 445.86  11.92 2.950 0.28( 0.12) 0.44 168.6 11.01
2 475.99 14.60 2.630 0.28( 0.12) 0.43 202.6 11.06
3 501.22 18.52 2.299 0.29( 0.12) 0.44 244 .5 13.00
4 461.66 24.65 1.956 0.28( 0.12) 0.44 270.7 16.10
5 439.33 28.35 1.807 0.27( 0.12) 0.44 281.9 1.00
TOTAL AREA(ACRES) = 281.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 501.22 Tc(MIN.) = 18.518
EFFECTIVE AREA(ACRES) = 244.49 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 281.9
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 3 <<<<<




FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.115

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
“OPEN BRUSH" D 5.63 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.428

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 518.41

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.24

AVERAGE FLOW DEPTH(FEET) = 1.18 TRAVEL TIME(MIN.) = 2.93

Tc(MIN.) = 21.45

SUBAREA AREA(ACRES) =  19.06 SUBAREA RUNOFF(CFS) = 34.36
EFFECTIVE AREA(ACRES) =  263.55 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 300.9 PEAK FLOW RATE(CFS) = 501.22

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6140.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.960
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 = 32
NATURAL FAIR COVER
""OPEN BRUSH" D 4.03 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.730

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 505.91
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.22
AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) 3.10
Tc(MIN.) = 24.56

SUBAREA” AREA(ACRES) = 5.76 SUBAREA RUNOFF(CFS) = 9.
EFFECTIVE AREA(ACRES) =  269.31 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 306.7 PEAK FLOW RATE(CFS) = 501.22
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

37
= 0.12

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6740.00 FEET.

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  450.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING™S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 6.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.862
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32



NATURAL FAIR COVER

""OPEN BRUSH™ D 4.01 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.24

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.527

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 508.50

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.22

AVERAGE FLOW DEPTH(FEET) = 1.16 TRAVEL TIME(MIN.) = 2.33

Tc(MIN.) = 26.88

SUBAREA™ AREA(ACRES) = 9.31 SUBAREA RUNOFF(CFS) = 14.56
EFFECTIVE AREA(ACRES) =  278.62 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 316.0 PEAK FLOW RATE(CFS) = 501.22

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 3.21
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7190.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) 316.0 TC(MIN.) = 26.88

EFFECTIVE AREA(ACRES) 278.62 AREA-AVERAGED Fm(INCH/HR)= 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.444

PEAK FLOW RATE(CFS) = 501.22

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 445.86  20.63 2.163 0.27( 0.12) 0.45 202.7 11.01
2 475.99 23.11 2.028 0.27( 0.12) 0.44 236.8 11.06
3 501.22 26.88 1.862 0.28( 0.12) 0.44 278.6 13.00
4 461.66  33.27 1.650 0.27( 0.12) 0.45 304.8 16.10
5 439.33 37.15 1.550 0.27( 0.12) 0.45 316.0 1.00

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO25_B.DAT
TIME/DATE OF STUDY: 09:36 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.841
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.86
TOTAL AREA(ACRES) = 0.54  PEAK FLOW RATE(CFS) = 1.86
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.76
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30

HALFSTREET FLOOD WIDTH(FEET) = 7.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.58
STREET FLOW TRAVEL TIME(MIN.) = 2.97 Tc(MIN.) = 10.44

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.180
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) =  0.63 SUBAREA RUNOFF(CFS) = 1.79
EFFECTIVE AREA(ACRES) = 1.17  AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 3.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31  HALFSTREET FLOOD WIDTH(FEET) = 8.34

FLOW VELOCITY(FEET/SEC.) = 2.04 DEPTH*VELOCITY(FT*FT/SEC.) = 0.64
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.21
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.41
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.14
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.71
STREET FLOW TRAVEL TIME(MIN.) = 3.12 Tc(MIN.) = 13.56

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.743
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 1.76
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 4.63
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 9.84

FLOW VELOCITY(FEET/SEC.) = 2.19 DEPTH*VELOCITY(FT*FT/SEC.) = 0.74
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43

HALFSTREET FLOOD WIDTH(FEET) = 15.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.71
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.17
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 16.63

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.443
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 14.74
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 18.87

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.16

FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 26.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 20.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.25
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.73
STREET FLOW TRAVEL TIME(MIN.) = 3.07 Tc(MIN.) = 19.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.220
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 14.77
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 31.89

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.56 HALFSTREET FLOOD WIDTH(FEET) = 22.38

FLOW VELOCITY(FEET/SEC.) = 3.42 DEPTH*VELOCITY(FT*FT/SEC.) = 1.92
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.26

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.57

HALFSTREET FLOOD WIDTH(FEET) = 22.77
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.45
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.96
STREET FLOW TRAVEL TIME(MIN.) = 2.42 Tc(MIN.) = 22.12

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.079
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 2.72
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 32.58

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 22.54

FLOW VELOCITY(FEET/SEC.) = 3.44 DEPTH*VELOCITY(FT*FT/SEC.) = 1.95
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH(FEET) = 25.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26
STREET FLOW TRAVEL TIME(MIN.) = 2.62 Tc(MIN.) = 24.74

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.951
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 21.34
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 51.90

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.65 HALFSTREET FLOOD WIDTH(FEET) = 27.07

FLOW VELOCITY(FEET/SEC.) = 3.85 DEPTH*VELOCITY(FT*FT/SEC.) = 2.49
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 84.11
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.74

HALFSTREET FLOOD WIDTH(FEET) = 33.44
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.44
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.27
STREET FLOW TRAVEL TIME(MIN.) = 2.55 Tc(MIN.) = 27.29

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.846
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 64.38
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 113.45

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.80 HALFSTREET FLOOD WIDTH(FEET) = 36.44

FLOW VELOCITY(FEET/SEC.) = 4.91 DEPTH*VELOCITY(FT*FT/SEC.) = 3.90
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 112.5 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.84

ESTIMATED PIPE DIAMETER(INCH) = 45.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.45

PIPE TRAVEL TIME(MIN.) = 1.07  Tc(MIN.) = 28.36

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 28.36
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.806
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 18.39
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 129.35

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 48.0 INCH PIPE IS 37.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 12.34

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 129.35



PIPE TRAVEL TIME(MIN.) = 0.78  Tc(MIN.) = 29.15
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.15
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.779
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 13.88 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.124

SUBAREA AREA(ACRES) = 18.33 SUBAREA RUNOFF(CFS) = 28.93
EFFECTIVE AREA(ACRES) = 99.35  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 99.4 PEAK FLOW RATE(CFS) = 156.26

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 940.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.719

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 24.16 0.20 1.000 83
CONDOMINIUMS D 4.43 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.899

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 176.08

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.73

AVERAGE FLOW DEPTH(FEET) = 1.10 TRAVEL TIME(MIN.) = 1.79

Tc(MIN.) = 30.94

SUBAREA~ AREA(ACRES) = 28.59 SUBAREA RUNOFF(CFS) = 39.61
EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.32

TOTAL AREA(ACRES) = 127.9 PEAK FLOW RATE(CFS) = 190.59
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.15 FLOW VELOCITY(FEET/SEC.) = 8.99

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6190.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 127.9 TC(MIN.) = 30.94

EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.321

PEAK FLOW RATE(CFS) = 190.59

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: P025_C.DAT
TIME/DATE OF STUDY: 09:37 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 106.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  14.003
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.693
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 1.53 0.20 1.000 93 14.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 3.43
TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 3.43
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.26
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH(FEET) = 12.85
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.48
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.97
STREET FLOW TRAVEL TIME(MIN.) = 2.36 Tc(MIN.) = 16.36

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.466
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.73 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.73 SUBAREA RUNOFF(CFS) = 9.65
EFFECTIVE AREA(ACRES) = 6.26 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 12.77

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 15.43

FLOW VELOCITY(FEET/SEC.) = 2.75 DEPTH*VELOCITY(FT*FT/SEC.) = 1.21
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 360.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  21.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.02

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.77

PIPE TRAVEL TIME(MIN.) = 0.86  Tc(MIN.) = 17.21

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 = 1010.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 83.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.21
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.396
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 2.81 0.20 0.100 = 75
CONDOMINIUMS D 2.09 0.20 0.350 75
CONDOMINIUMS D 3.05 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.262

SUBAREA AREA(ACRES) = 7.95 SUBAREA RUNOFF(CFS) = 16.77
EFFECTIVE AREA(ACRES) = 14.21  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 14.2 PEAK FLOW RATE(CFS) = 29.14
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.42

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 29.14

PIPE TRAVEL TIME(MIN.) = 0.49 Tc(MIN.) = 17.71

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1260.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 84.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.71
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.358



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.73 0.20 0.100 = 75
CONDOMINIUMS D 1.21 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.256

SUBAREA AREA(ACRES) = 1.94 SUBAREA RUNOFF(CFS) = 4.03
EFFECTIVE AREA(ACRES) = 16.15  AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 32.68
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 180.00 MANNING"S N = 0.013

DEPTH OF FLOW IN  30.0 INCH PIPE IS 21.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.88

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 32.68

PIPE TRAVEL TIME(MIN.) = 0.34  Tc(MIN.) = 18.05

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 =  1440.00 FEET.
FLOW PROCESS FROM NODE 85.00 TO NODE 85.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.05
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.333
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.32 0.20 0.100 = 75
CONDOMINIUMS D 2.49 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.322

SUBAREA AREA(ACRES) = 2.81 SUBAREA RUNOFF(CFS) = 5.74
EFFECTIVE AREA(ACRES) = 18.96  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 19.0 PEAK FLOW RATE(CFS) = 38.05
FLOW PROCESS FROM NODE 85.00 TO NODE 86.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 340.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.04

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.05

PIPE TRAVEL TIME(MIN.) = 0.63  Tc(MIN.) = 18.67

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 86.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 86.00 TO NODE 86.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.67
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.288
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.14 0.20 0.350 75
COMMERCIAL D 0.62 0.20 0.100 75
PUBLIC PARK D 1.37 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.453

SUBAREA AREA(ACRES) = 5.13 SUBAREA RUNOFF(CFS) = 10.15
EFFECTIVE AREA(ACRES) = 24.09  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA(ACRES) = 24.1 PEAK FLOW RATE(CFS) = 47.44

FLOW PROCESS FROM NODE 86.00 TO NODE 87.00 IS CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 33.0 INCH PIPE IS 25.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.61

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 47.44

PIPE TRAVEL TIME(MIN.) = 1.09  Tc(MIN.) = 19.77

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 87.00 = 2410.00 FEET.
FLOW PROCESS FROM NODE 87.00 TO NODE 87.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 19.77
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.216
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.51 0.20 0.350 75
COMMERCIAL D 1.12 0.20 0.100 75
NATURAL FAIR COVER
"OPEN BRUSH" D 0.43 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 5.06 SUBAREA RUNOFF(CFS) = 9.77
EFFECTIVE AREA(ACRES) = 29.15  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47

TOTAL AREA(ACRES) = 29.1 PEAK FLOW RATE(CFS) = 55.64
FLOW PROCESS FROM NODE 87.00 TO NODE 88.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.10

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 55.64

PIPE TRAVEL TIME(MIN.) = 0.46  Tc(MIN.) = 20.23

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 88.00 = 2690.00 FEET.
FLOW PROCESS FROM NODE 88.00 TO NODE 88.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.23
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.187
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.34 0.20 0.350 75
COMMERCIAL D 0.48 0.20 0.100 75
CONDOMINIUMS D 2.16 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.335

SUBAREA AREA(ACRES) = 7.98 SUBAREA RUNOFF(CFS) = 15.22
EFFECTIVE AREA(ACRES) = 37.13  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 37.1 PEAK FLOW RATE(CFS) = 70.11
FLOW PROCESS FROM NODE 88.00 TO NODE 89.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.68

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 70.11
PIPE TRAVEL TIME(MIN.) = 0.42  Tc(MIN.) = 20.65

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 89.00 = 2960.00 FEET.



FLOW PROCESS FROM NODE 89.00 TO NODE 89.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.65
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.161
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 2.41 0.20 0.350 75
COMMERCIAL D 2.55 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.221

SUBAREA AREA(ACRES) = 4.96 SUBAREA RUNOFF(CFS) = 9.45
EFFECTIVE AREA(ACRES) = 42.09  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.42

TOTAL AREA(ACRES) = 42.1 PEAK FLOW RATE(CFS) = 78.71
FLOW PROCESS FROM NODE 89.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 560.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.08

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 78.71

PIPE TRAVEL TIME(MIN.) = 0.84 Tc(MIN.) = 21.49

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.314
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.392
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.88 0.20 0.100 75  9.31

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.67
TOTAL AREA(ACRES) = 0.88 PEAK FLOW RATE(CFS) = 2.67
FLOW PROCESS FROM NODE 91.00 TO NODE 92.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.11
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:



STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.28
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.13
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.70
STREET FLOW TRAVEL TIME(MIN.) = 2.03 Tc(MIN.) = 11.35

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.034
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.06 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.06 SUBAREA RUNOFF(CFS) = 2.88
EFFECTIVE AREA(ACRES) = 1.94 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 5.26

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 10.43

FLOW VELOCITY(FEET/SEC.) = 2.26 DEPTH*VELOCITY(FT*FT/SEC.) = 0.79
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 92.00 = 560.00 FEET.
FLOW PROCESS FROM NODE 92.00 TO NODE 93.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  15.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.62

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.26

PIPE TRAVEL TIME(MIN.) = 1.87  Tc(MIN.) = 13.21

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 93.00 = 1190.00 FEET.
FLOW PROCESS FROM NODE 93.00 TO NODE 93.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.21
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.783
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.84 0.20 0.350 75
COMMERCIAL D 2.34 0.20 0.100 75
CONDOMINIUMS D 8.66 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.315

SUBAREA AREA(ACRES) = 16.84 SUBAREA RUNOFF(CFS) = 41.22
EFFECTIVE AREA(ACRES) = 18.78  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.29

TOTAL AREA(ACRES) = 18.8 PEAK FLOW RATE(CFS) = 46.04

FLOW PROCESS FROM NODE 93.00 TO NODE 94.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  33.0 INCH PIPE IS 24.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.58

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 46.04

PIPE TRAVEL TIME(MIN.) = 0.42  Tc(MIN.) = 13.63

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 94.00 = 1430.00 FEET.
FLOW PROCESS FROM NODE 94_.00 TO NODE 94.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.63
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.734
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 3.80 0.20 0.850 75



COMMERCIAL D 0.27 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA(ACRES) = 4.07 SUBAREA RUNOFF(CFS) = 9.43
EFFECTIVE AREA(ACRES) = 22.85  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 22.9 PEAK FLOW RATE(CFS) = 54.65
FLOW PROCESS FROM NODE 94.00 TO NODE 95.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 190.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.07

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 54_65

PIPE TRAVEL TIME(MIN.) = 0.31  Tc(MIN.) = 13.95

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 95.00 =  1620.00 FEET.
FLOW PROCESS FROM NODE 95.00 TO NODE 95.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.95
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.699
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.20 0.20 0.100 = 75
CONDOMINIUMS D 2.24 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.330

SUBAREA AREA(ACRES) = 2.44 SUBAREA RUNOFF(CFS) = 5.78
EFFECTIVE AREA(ACRES) = 25.29  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 25.3 PEAK FLOW RATE(CFS) = 59.71
FLOW PROCESS FROM NODE 95.00 TO NODE 96.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 310.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.18

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 59.71

PIPE TRAVEL TIME(MIN.) = 0.51  Tc(MIN.) = 14.45

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 96.00 = 1930.00 FEET.
FLOW PROCESS FROM NODE 96.00 TO NODE 96.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.45
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.645
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 5.07 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) =  5.07 SUBAREA RUNOFF(CFS) = 11.29
EFFECTIVE AREA(ACRES) = 30.36  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.46

TOTAL AREA(ACRES) = 30.4 PEAK FLOW RATE(CFS) = 69.78
FLOW PROCESS FROM NODE 96.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 230.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.67

ESTIMATED PIPE DIAMETER(INCH) = 39.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 69.78

PIPE TRAVEL TIME(MIN.) = 0.36  Tc(MIN.) = 14.81

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 =  2160.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 69.78 14.81 2.609 0.20( 0.09) 0.46 30.4 90.00
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 = 2160.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 78.71  21.49 2.113 0.20( 0.08) 0.42 42.1 80.00
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 137.27 14.81 2.609 0.20( 0.09) 0.44 59.4 90.00
2 134.75 21.49 2.113 0.20( 0.09) 0.43 72.4 80.00
TOTAL AREA(ACRES) = 72.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 137.27 Tc(MIN.) = 14.813
EFFECTIVE AREA(ACRES) = 59.37 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 72.4
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 97.00 TO NODE 98.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 36.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.69

ESTIMATED PIPE DIAMETER(INCH) 51.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 137.27

PIPE TRAVEL TIME(MIN.) = 0.37  Tc(MIN.) = 15.18

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 98.00 =  3800.00 FEET.
FLOW PROCESS FROM NODE 98.00 TO NODE 98.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.18
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.573
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 22.13 0.20 1.000 83

NATURAL POOR COVER

"BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 31.89 SUBAREA RUNOFF(CFS) = 68.10
EFFECTIVE AREA(ACRES) = 91.26  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.63

TOTAL AREA(ACRES) = 104.3 PEAK FLOW RATE(CFS) = 200.88

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 104.3 TC(MIN.) = 15.18



EFFECTIVE AREA(ACRES) = 91.26 AREA-AVERAGED Fm(INCH/HR)= 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.634

PEAK FLOW RATE(CFS) = 200.88
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 200.88 15.18 2.573 0.20(C 0.13) 0.63 91.3 90.00
2 185.08 21.87 2.092 0.20( 0.12) 0.61 104.3 80.00

END OF RATIONAL METHOD ANALYSIS



iii. HC 10-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO10_A.DAT
TIME/DATE OF STUDY: 09:37 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.021
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 1.82
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 1.82
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.08
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33

HALFSTREET FLOOD WIDTH(FEET) = 9.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.53
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.51
STREET FLOW TRAVEL TIME(MIN.) = 3.27 Tc(MIN.) = 11.64

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.502
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 2.50
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.01

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 10.82

FLOW VELOCITY(FEET/SEC.) = 1.62 DEPTH*VELOCITY(FT*FT/SEC.) = 0.58
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.39
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.42

HALFSTREET FLOOD WIDTH(FEET) = 14.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.86
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.77
STREET FLOW TRAVEL TIME(MIN.) = 2.33 Tc(MIN.) = 13.97

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.253
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 6.75
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 10.36

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.37

FLOW VELOCITY(FEET/SEC.) = 2.00 DEPTH*VELOCITY(FT*FT/SEC.) = 0.91
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.29

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.65
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.24
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.15
STREET FLOW TRAVEL TIME(MIN.) = 2.31 Tc(MIN.) = 16.28

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.064
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 11.86
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 21.33

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH(FEET) = 21.91

FLOW VELOCITY(FEET/SEC.) = 2.38 DEPTH*VELOCITY(FT*FT/SEC.) = 1.32
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 28.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.60

HALFSTREET FLOOD WIDTH(FEET) = 24.49
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.55
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.53
STREET FLOW TRAVEL TIME(MIN.) = 2.87 Tc(MIN.) = 19.15

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.881
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 14.05
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 33.45

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 26.13

FLOW VELOCITY(FEET/SEC.) = 2.66 DEPTH*VELOCITY(FT*FT/SEC.) = 1.67
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 47.99
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.70

HALFSTREET FLOOD WIDTH(FEET) = 31.61
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.90
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.03
STREET FLOW TRAVEL TIME(MIN.) = 2.07 Tc(MIN.) = 21.22

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.773
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 29.08
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 60.59

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.74 HALFSTREET FLOOD WIDTH(FEET) = 33.63

FLOW VELOCITY(FEET/SEC.) = 3.16 DEPTH*VELOCITY(FT*FT/SEC.) = 2.34
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 47.0 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.5 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.42

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 60.59

PIPE TRAVEL TIME(MIN.) = 0.68  Tc(MIN.) = 21.90

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 =  2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.90
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.741
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.24 0.20 0.100 = 75
PUBLIC PARK D 6.35 0.20 0.850 75
COMMERCIAL D 2.47 0.20 0.100 75
NATURAL POOR COVER
“'BARREN"" D 3.55 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.528

SUBAREA AREA(ACRES) = 18.61 SUBAREA RUNOFF(CFS) = 27.40
EFFECTIVE AREA(ACRES) = 57.14  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 57.1 PEAK FLOW RATE(CFS) = 86.88

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) =  430.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 26.56

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 86.88

PIPE TRAVEL TIME(MIN.) = 0.27  Tc(MIN.) = 22.17

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 =  2890.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 870.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.621
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 13.41 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 95_46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.50

AVERAGE FLOW DEPTH(FEET) = 0.68 TRAVEL TIME(MIN.) = 2.64

Tc(MIN.) = 24.81

SUBAREA” AREA(ACRES) =  13.41 SUBAREA RUNOFF(CFS) = 17.15
EFFECTIVE AREA(ACRES) = 70.55 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 70.6 PEAK FLOW RATE(CFS) = 97.86

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.69 FLOW VELOCITY(FEET/SEC.) = 5.52
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 3760.00 FEET.

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 660.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®"S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.538
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 9.71 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 103.71

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.58

AVERAGE FLOW DEPTH(FEET) = 0.87 TRAVEL TIME(MIN.) = 2.40

Tc(MIN.) = 27.21

SUBAREA AREA(ACRES) = 9.71 SUBAREA RUNOFF(CFS) = 11.69
EFFECTIVE AREA(ACRES) = 80.26 AREA-AVERAGED Fm(INCH/HR) =  0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =  0.47

TOTAL AREA(ACRES) = 80.3 PEAK FLOW RATE(CFS) = 104.25
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.88 FLOW VELOCITY(FEET/SEC.) = 4.58

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 =  4420.00 FEET.
FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 1S CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 510.00
REPRESENTATIVE CHANNEL SLOPE = 0.0150
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING®S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 10.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.481
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN



NATURAL FAIR COVER

"OPEN BRUSH" D 3.89 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 106.49
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.62
AVERAGE FLOW DEPTH(FEET) = 0.89 TRAVEL TIME(MIN.) = 1.84
Tc(MIN.) = 29.05

SUBAREA™ AREA(ACRES) = 3.89 SUBAREA RUNOFF(CFS) = 4.
EFFECTIVE AREA(ACRES) = 84.15 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50
TOTAL AREA(ACRES) = 84.2 PEAK FLOW RATE(CFS) = 104.65

49
= 0.10

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.88 FLOW VELOCITY(FEET/SEC.) = 4.59
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 11.01 TO NODE 11.02 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 120.00
ELEVATION DATA: UPSTREAM(FEET) = 100.00 DOWNSTREAM(FEET) = 99.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.375

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.895

SUBAREA Tc AND LOSS RATE DATACAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.19 0.20 0.100 75  5.38

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 0.66

TOTAL AREA(ACRES) = 0.19 PEAK FLOW RATE(CFS) = 0.66

FLOW PROCESS FROM NODE 11.02 TO NODE 11.03 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.33
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33
HALFSTREET FLOOD WIDTH(FEET) = 9.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.15
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.72
STREET FLOW TRAVEL TIME(MIN.) = 2.55 Tc(MIN.) = 7.93
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.117
SUBAREA LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 1.84 0.20 0.850 75
COMMERCIAL D 0.25 0.20 0.100 75
NATURAL FAIR COVER
"OPEN BRUSH" D 0.64 0.20 1.000 83
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.816
SUBAREA AREA(ACRES) = 2.73 SUBAREA RUNOFF(CFS) = 7.26
EFFECTIVE AREA(ACRES) = 2.92  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.77



TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 7.79

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.39 HALFSTREET FLOOD WIDTH(FEET) = 12.54

FLOW VELOCITY(FEET/SEC.) = 2.44  DEPTH*VELOCITY(FT*FT/SEC.) = 0.94
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.03 = 450.00 FEET.
FLOW PROCESS FROM NODE 11.03 TO NODE 11.04 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 490.00 MANNING"S N = 0.013

DEPTH OF FLOW IN~ 18.0 INCH PIPE IS 12.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.24

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.79

PIPE TRAVEL TIME(MIN.) = 1.31  Tc(MIN.) =  9.24

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.04 = 940.00 FEET.
FLOW PROCESS FROM NODE 11.04 TO NODE 11.04 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 9.24
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.856
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.18 0.20 0.100 = 75
CONDOMINIUMS D 1.15 0.20 0.350 75
CONDOMINIUMS D 4.75 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.308

SUBAREA AREA(ACRES) = 7.08 SUBAREA RUNOFF(CFS) = 17.80
EFFECTIVE AREA(ACRES) = 10.00  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 10.0 PEAK FLOW RATE(CFS) = 24.90
FLOW PROCESS FROM NODE 11.04 TO NODE 11.05 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 400.00 MANNING"S N = 0.013

DEPTH OF FLOW IN" 27.0 INCH PIPE IS 19.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.29

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24.90

PIPE TRAVEL TIME(MIN.) = 0.80  Tc(MIN.) = 10.04

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 11.05 =  1340.00 FEET.
FLOW PROCESS FROM NODE 11.05 TO NODE 11.05 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 10.04
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.722
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 6.10 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 6.10 SUBAREA RUNOFF(CFS) = 14.56
EFFECTIVE AREA(ACRES) = 16.10  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 38.26
FLOW PROCESS FROM NODE 11.05 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 910.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.04

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.26

PIPE TRAVEL TIME(MIN.) = 1.68  Tc(MIN.) = 11.72

LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 =  2250.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 38.26 11.72 2.492 0.20( 0.08) 0.41 16.1 11.01
LONGEST FLOWPATH FROM NODE 11.01 TO NODE 12.00 = 2250.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 104.65 29.05 1.481 0.20( 0.10) 0.50 84.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 111.36 11.72 2.492 0.20( 0.09) 0.47 50.1 11.01
2 126.87 29.05 1.481 0.20( 0.10) 0.48 100.2 1.00
TOTAL AREA(ACRES) = 100.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 126.87 Tc(MIN.) = 29.048
EFFECTIVE AREA(ACRES) = 100.25 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.48
TOTAL AREA(ACRES) = 100.2
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 11.06 TO NODE 11.07 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 340.00
ELEVATION DATA: UPSTREAM(FEET) = 90.00 DOWNSTREAM(FEET) = 86.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.011
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.897
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS D 1.54 0.20 0.350 75  9.01

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF(CFS) = 3.92
TOTAL AREA(ACRES) = 1.54 PEAK FLOW RATE(CFS) = 3.92
FLOW PROCESS FROM NODE 11.07 TO NODE 11.08 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 450.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.30

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1



PIPE-FLOW(CFS) = 3.92

PIPE TRAVEL TIME(MIN.) = 1.42  Tc(MIN.) = 10.43
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.08 = 790.00 FEET.
FLOW PROCESS FROM NODE 11.08 TO NODE 11.08 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 10.43
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.664
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.43 0.20 0.100 75
CONDOMINIUMS D 1.14 0.20 0.350 75
CONDOMINIUMS D 4.05 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.331

SUBAREA AREA(ACRES) = 5.62 SUBAREA RUNOFF(CFS) = 13.14
EFFECTIVE AREA(ACRES) = 7.16  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 16.74
FLOW PROCESS FROM NODE 11.08 TO NODE 11.09 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 500.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.55

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.74

PIPE TRAVEL TIME(MIN.) = 1.10 Tc(MIN.) = 11.53

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.09 = 1290.00 FEET.
FLOW PROCESS FROM NODE 11.09 TO NODE 11.09 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.53
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.515
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.41 0.20 0.100 = 75
CONDOMINIUMS D 1.13 0.20 0.350 75
CONDOMINIUMS D 0.62 0.20 0.350 75
CONDOMINIUMS D 0.48 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.311

SUBAREA AREA(ACRES) = 2.64 SUBAREA RUNOFF(CFS) = 5.83
EFFECTIVE AREA(ACRES) = 9.80 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 21.60
FLOW PROCESS FROM NODE 11.09 TO NODE 11.10 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 730.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.08

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.60

PIPE TRAVEL TIME(MIN.) = 1.51 Tc(MIN.) = 13.04

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.10 = 2020.00 FEET.
FLOW PROCESS FROM NODE 11.10 TO NODE 11.10 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.04
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.344
SUBAREA LOSS RATE DATA(AMC I11):



DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.01 0.20 0.100 75
CONDOMINIUMS D 2.10 0.20 0.350 75
CONDOMINIUMS D 1.33 0.20 0.350 75
CONDOMINIUMS D 7.17 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.328

SUBAREA AREA(ACRES) = 11.61 SUBAREA RUNOFF(CFS) = 23.81
EFFECTIVE AREA(ACRES) = 21.41  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 21.4 PEAK FLOW RATE(CFS) = 43.90

FLOW PROCESS FROM NODE 11.10 TO NODE 11.11 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  33.0 INCH PIPE IS 23.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.52

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.90

PIPE TRAVEL TIME(MIN.) = 0.89  Tc(MIN.) = 13.93

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 11.11 = 2530.00 FEET.
FLOW PROCESS FROM NODE 11.11 TO NODE 11.11 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.93
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.257
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.44 0.20 0.100 75
CONDOMINIUMS D 6.60 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.334

SUBAREA AREA(ACRES) = 7.04 SUBAREA RUNOFF(CFS) = 13.88
EFFECTIVE AREA(ACRES) = 28.45  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33

TOTAL AREA(ACRES) = 28.5 PEAK FLOW RATE(CFS) = 56.10
FLOW PROCESS FROM NODE 11.11 TO NODE 12.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.11

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 56.10

PIPE TRAVEL TIME(MIN.) = 0.40  Tc(MIN.) = 14.33

LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 =  2770.00 FEET.
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 56.10 14.33 2.221 0.20( 0.07) 0.33 28.5 11.06
LONGEST FLOWPATH FROM NODE 11.06 TO NODE 12.00 = 2770.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 111.36 11.72 2.492 0.20( 0.09) 0.47 50.1 11.01
2 126.87 29.05 1.481 0.20(C 0.10) 0.48 100.2 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER



NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 163.03 11.72 2.492 0.20( 0.08) 0.42 73.3 11.01
2 169.79 14.33 2.221 0.20( 0.08) 0.42 86.0 11.06
3 163.71 29.05 1.481 0.20(C 0.09) 0.45 128.7 1.00
TOTAL AREA(ACRES) = 128.7

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 169.79 Tc(MIN.) = 14.325

EFFECTIVE AREA(ACRES) = 86.05 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.42

TOTAL AREA(ACRES) = 128.7

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 = 4930.00 FEET.

FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 12.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH(FEET) = 510.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.31

ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 169.79

PIPE TRAVEL TIME(MIN.) = 0.49  Tc(MIN.) = 14.82

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 =  5440.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.82
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.178
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 3.58 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) =  3.58 SUBAREA RUNOFF(CFS) =  6.37
EFFECTIVE AREA(ACRES) = 89.63 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.45
TOTAL AREA(ACRES) = 132.3 PEAK FLOW RATE(CFS) = 169.79
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 370.00

ELEVATION DATA: UPSTREAM(FEET) = 102.50 DOWNSTREAM(FEET) =  100.00
Tc = K*[(LENGTH** 3_00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  9.373
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.832

SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.17 0.20 0.200 75  9.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 7.97

TOTAL AREA(ACRES) = 3.17 PEAK FLOW RATE(CFS) = 7.97




FLOW PROCESS FROM NODE 14_.00 TO NODE 15.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0500

FLOW LENGTH(FEET) = 1660.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.58

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.97

PIPE TRAVEL TIME(MIN.) = 2.39 Tc(MIN.) = 11.76

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 2030.00 FEET.
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 11.76
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.487
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" B 31.84 0.30 0.200 56

PUBLIC PARK D 3.71 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.268

SUBAREA AREA(ACRES) = 35.55 SUBAREA RUNOFF(CFS) = 77.27
EFFECTIVE AREA(ACRES) = 38.72  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.26 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 38.7 PEAK FLOW RATE(CFS) = 84.25

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00
REPRESENTATIVE CHANNEL SLOPE = 0.0400

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.400
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 11.64 0.20 0.200 75
NATURAL FAIR COVER
“OPEN BRUSH" A 13.96 0.40 1.000 46
COMMERCIAL D 2.65 0.20 0.100 75
PUBLIC PARK A 1.60 0.40 0.850 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.37
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 113.50

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 17.27

AVERAGE FLOW DEPTH(FEET) = 1.81 TRAVEL TIME(MIN.) = 0.75

Tc(MIN.) = 12.52

SUBAREA AREA(ACRES) =  29.85 SUBAREA RUNOFF(CFS) = 58.49
EFFECTIVE AREA(ACRES) = 68.57 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.41

TOTAL AREA(ACRES) = 68.6 PEAK FLOW RATE(CFS) = 139.71

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.96 FLOW VELOCITY(FEET/SEC.) = 18.12
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 2810.00 FEET.

FLOW PROCESS FROM NODE 16.00 TO NODE 16.60 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 290.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  57.0 INCH PIPE IS 43.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.75

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 139.71

PIPE TRAVEL TIME(MIN.) = 0.50  Tc(MIN.) = 13.01

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.60 = 3100.00 FEET.



FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.01
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.347
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.13 0.40 0.100 =~ 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 2.
EFFECTIVE AREA(ACRES) = 69.70  AREA-AVERAGED Fm(1NCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 69.7 PEAK FLOW RATE(CFS) = 139
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

35
= 0

.13

.71

FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.10 TO NODE 16.20 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 105.50 DOWNSTREAM(FEET) =

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 13.416
* 10 YEAR RAINFALL INTENSITY(INCH/HR) 2.306
SUBAREA Tc AND LOSS RATE DATA(AMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 1.80 0.20 0.350 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF(CFS) = 3.62
TOTAL AREA(ACRES) = 1.80 PEAK FLOW RATE(CFS) = 3.62

105.00

Tc

(MIN.)
13.42

FLOW PROCESS FROM NODE 16.20 TO NODE 16.30 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  400.00

REPRESENTATIVE CHANNEL SLOPE = 0.0100
CHANNEL BASE(FEET) =  0.00 "Z" FACTOR = 1.000

MANNING™S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 1.50
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.197
SUBAREA LOSS RATE DATACAMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

CONDOMINIUMS B 2.42 0.30 0.350 56
COMMERCIAL B 0.90 0.30 0.100 56
PUBLIC PARK B 1.92 0.30 0.850 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.490
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 5.65
AVERAGE FLOW DEPTH(FEET) = 1.22  TRAVEL TIME(MIN.) 1.18
Tc(MIN.) = 14.60
SUBAREA AREA(ACRES) = 5.24 SUBAREA RUNOFF(CFS) = 9.
EFFECTIVE AREA(ACRES) = 7.04 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45
TOTAL AREA(ACRES) = 7.0 PEAK FLOW RATE(CFS) =

67

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.44 FLOW VELOCITY(FEET/SEC.) = 6.33
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.30 = 730.0

0.13

13.11

0 FEET.

FLOW PROCESS FROM NODE 16.30 TO NODE 16.40 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<



>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 790.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.11

PIPE TRAVEL TIME(MIN.) = 1.87 Tc(MIN.) = 16.47

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.40 = 1520.00 FEET.
FLOW PROCESS FROM NODE 16.40 TO NODE 16.40 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 16.47
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.051
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 3.09 0.30 0.100 = 56
PUBLIC PARK B 2.54 0.30 0.850 56
PUBLIC PARK B 2.54 0.30 0.850 56

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.566

SUBAREA AREA(ACRES) = 8.17 SUBAREA RUNOFF(CFS) = 13.83
EFFECTIVE AREA(ACRES) = 15.21  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.29 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 15.2 PEAK FLOW RATE(CFS) = 26.01
FLOW PROCESS FROM NODE 16.40 TO NODE 16.50 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 390.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.34

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.01

PIPE TRAVEL TIME(MIN.) = 0.78  Tc(MIN.) = 17.24

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 =  1910.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.24
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.997
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.85 0.20 0.100 = 75
CONDOMINIUMS D 2.51 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.244

SUBAREA AREA(ACRES) = 4.36 SUBAREA RUNOFF(CFS) = 7.64
EFFECTIVE AREA(ACRES) = 19.57  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.45

TOTAL AREA(CACRES) = 19.6 PEAK FLOW RATE(CFS) = 32.93
FLOW PROCESS FROM NODE 16.50 TO NODE 16.60 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 950.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  30.0 INCH PIPE IS 21.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.89

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 32.93

PIPE TRAVEL TIME(MIN.) = 1.78  Tc(MIN.) = 19.03

LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.60 = 2860.00 FEET.

FLOW PROCESS FROM NODE 16.60 TO NODE 16.60 IS CODE = 81



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 19.03
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.888
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 2.21 0.20 0.850 75
COMMERCIAL D 2.81 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.430

SUBAREA AREA(ACRES) = 5.02 SUBAREA RUNOFF(CFS) = 8.14
EFFECTIVE AREA(ACRES) = 24.59  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.45

TOTAL AREA(ACRES) = 24.6 PEAK FLOW RATE(CFS) = 39.14
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 39.14 19.03 1.888 0.27( 0.12) 0.45 24.6 16.10
LONGEST FLOWPATH FROM NODE 16.10 TO NODE 16.50 = 2860.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 139.71 13.01 2.347 0.33( 0.13) 0.40 69.7 13.00
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 173.42 13.01 2.347 0.32( 0.13) 0.41 86.5 13.00
2 149.85 19.03 1.888 0.31( 0.13) 0.42 94.3 16.10
TOTAL AREA(ACRES) = 94.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 173.42 Tc(MIN.) = 13.011
EFFECTIVE AREA(ACRES) = 86.52 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 94.3
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.50 = 3100.00 FEET.
FLOW PROCESS FROM NODE 16.50 TO NODE 16.50 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 16.50 TO NODE 17.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0050

FLOW LENGTH(FEET) = 1230.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 48.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.14

ESTIMATED PIPE DIAMETER(INCH) = 60.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 173.42

PIPE TRAVEL TIME(MIN.) = 2.02  Tc(MIN.) = 15.03

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 =  4330.00 FEET.
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.03
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.161
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" A 8.07 0.40 1.000 46

RESIDENTIAL

""11+ DWELLINGS/ACRE" A 6.11 0.40 0.200 32



COMMERCIAL A 3.62 0.40 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.542

SUBAREA AREA(ACRES) = 17.80 SUBAREA RUNOFF(CFS) = 31.14
EFFECTIVE AREA(ACRES) = 104.32  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.34 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 112.1 PEAK FLOW RATE(CFS) = 189.14

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 13.72

ESTIMATED PIPE DIAMETER(INCH) = 57.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 189.14

PIPE TRAVEL TIME(MIN.) = 0.33  Tc(MIN.) = 15.36

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 =  4600.00 FEET.
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.36
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.134
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
"OPEN BRUSH" A 2.09 0.40 1.000 46
NATURAL POOR COVER
""BARREN" A 4.65 0.40 1.000 78
COMMERCIAL A 2.82 0.40 0.100 32
RESIDENTIAL
11+ DWELLINGS/ACRE" A 13.94 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.417

SUBAREA AREA(ACRES) = 23.50 SUBAREA RUNOFF(CFS) = 41.60
EFFECTIVE AREA(ACRES) = 127.82  AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 135.6 PEAK FLOW RATE(CFS) = 228.24

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00
REPRESENTATIVE CHANNEL SLOPE = 0.0100

CHANNEL BASE(FEET) = 35.00 "Z" FACTOR = 2.000
MANNING®"S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 3.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.041
SUBAREA LOSS RATE DATA(AMC I11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" A 2.68 0.40 1.000 46

RESIDENTIAL

11+ DWELLINGS/ACRE" A 9.73 0.40 0.200 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.373

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 238.81

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.20

AVERAGE FLOW DEPTH(FEET) = 0.80 TRAVEL TIME(MIN.) = 1.24

Tc(MIN.) = 16.60

SUBAREA” AREA(ACRES) = 12.41 SUBAREA RUNOFF(CFS) =  21.13
EFFECTIVE AREA(ACRES) = 140.23 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 148.0 PEAK FLOW RATE(CFS) = 238.69
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.80 FLOW VELOCITY(FEET/SEC.) = 8.19

LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 =  5210.00 FEET.

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 360.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 “Z" FACTOR = 5.000
MANNING®*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.884
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.58 0.40 0.100 =~ 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 240.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.42
AVERAGE FLOW DEPTH(FEET) = 0.74  TRAVEL TIME(MIN.) = 2.48
Tc(MIN.) = 19.08
SUBAREA AREA(ACRES) = 1.58 SUBAREA RUNOFF(CFS) = 2.62
EFFECTIVE AREA(ACRES) = 141.81 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp(INCH/HR) = 0.35 AREA-AVERAGED Ap = 0.42
TOTAL AREA(ACRES) = 149.6 PEAK FLOW RATE(CFS) = 238.69
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.74  FLOW VELOCITY(FEET/SEC.) = 2.40
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 11
>>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<
** MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 238.69 19.08 1.884 0.35( 0.15) 0.42 141.8 13.00
2 207.12  25.39 1.600 0.35( 0.15) 0.42 149.6 16.10
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 163.03 12.22 2.433 0.20( 0.09) 0.45 76.9 11.01
2 169.79 14.82 2.178 0.20( 0.09) 0.45 89.6 11.06
3 163.71 29.54 1.467 0.20( 0.09) 0.46 132.3 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 20.00 = 5440.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 364.12 12.22 2.433 0.28( 0.12) 0.44 167.7 11.01
2 386.50 14.82 2.178 0.28( 0.12) 0.43 199.7 11.06
3 406.72 19.08 1.884 0.29( 0.12) 0.44 243.8 13.00
4 372.54 25.39 1.600 0.28( 0.12) 0.44 269.8 16.10
5 351.86 29.54 1.467 0.27( 0.12) 0.44 281.9 1.00
TOTAL AREA(ACRES) = 281.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 406.72 Tc(MIN.) = 19.084
EFFECTIVE AREA(ACRES) = 243.80 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 281.9
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 5570.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 3 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 570.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.725



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"11+ DWELLINGS/ACRE" A 11.87 0.40 0.200 32
NATURAL FAIR COVER
"OPEN BRUSH" D 5.63 0.20 1.000 83
COMMERCIAL A 1.56 0.40 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.26
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.428

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 420.56

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.99

AVERAGE FLOW DEPTH(FEET) = 1.04 TRAVEL TIME(MIN.) = 3.18

Tc(MIN.) = 22.26

SUBAREA~ AREA(ACRES) = 19.06 SUBAREA RUNOFF(CFS) = 27.67
EFFECTIVE AREA(ACRES) = 262.86 AREA-AVERAGED Fm(INCH/HR) =  0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.43

TOTAL AREA(ACRES) = 300.9 PEAK FLOW RATE(CFS) = 406.72

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.02 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 6140.00 FEET.
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
REPRESENTATIVE CHANNEL SLOPE = 0.0050

CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.591

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 1.73 0.40 0.100 =~ 32
NATURAL FAIR COVER
“OPEN BRUSH" D 4.03 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.21

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.730

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 410.45
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.96
AVERAGE FLOW DEPTH(FEET) = 1.03 TRAVEL TIME(MIN.) 3.38
Tc(MIN.) = 25.64

SUBAREA AREA(ACRES) = 5.76 SUBAREA RUNOFF(CFS) = 7.
EFFECTIVE AREA(ACRES) = 268.62 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 306.7 PEAK FLOW RATE(CFS) = 406.72
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

46
= 0.12

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.02 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 22.00 = 6740.00 FEET.

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) =  450.00

REPRESENTATIVE CHANNEL SLOPE = 0.0050
CHANNEL BASE(FEET) = 130.00 "Z" FACTOR = 5.000

MANNING®S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 6.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.508

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

11+ DWELLINGS/ACRE" A 3.62 0.40 0.200 32
NATURAL FAIR COVER

"OPEN BRUSH" D 4.01 0.20 1.000 83
COMMERCIAL A 1.68 0.40 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.24
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.527

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 412.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.98
AVERAGE FLOW DEPTH(FEET) = 1.03 TRAVEL TIME(MIN.) = 2.52
Tc(MIN.) = 28.16

SUBAREA AREA(ACRES) = 9.31 SUBAREA RUNOFF(CFS) = 11.59



EFFECTIVE AREA(ACRES) = 277.93 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 316.0 PEAK FLOW RATE(CFS) = 406.72
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.02 FLOW VELOCITY(FEET/SEC.) = 2.96
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 23.00 = 7190.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 316.0 TC(MIN.) = 28.16

EFFECTIVE AREA(ACRES) 277.93 AREA-AVERAGED Fm(INCH/HR)= 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.28 AREA-AVERAGED Ap = 0.444

PEAK FLOW RATE(CFS) = 406.72

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 364.12 21.64 1.753 0.27( 0.12) 0.45 201.8 11.01
2 386.50 24.04 1.651 0.27( 0.12) 0.44 233.9 11.06
3 406.72  28.16 1.508 0.28( 0.12) 0.44 277.9 13.00
4 372.54 34.76 1.336 0.27( 0.12) 0.45 304.0 16.10
5 351.86 39.12 1.249 0.27( 0.12) 0.45 316.0 1.00

END OF RATIONAL METHOD ANALYSIS



Drainage B



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO10_B.DAT
TIME/DATE OF STUDY: 09:37 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 50.00 TO NODE 51.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 110.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.477
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.224
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.54 0.20 0.100 75 7.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 1.56
TOTAL AREA(ACRES) = 0.54  PEAK FLOW RATE(CFS) = 1.56
FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28

HALFSTREET FLOOD WIDTH(FEET) = 6.78
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.91
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME(MIN.) = 3.06 Tc(MIN.) = 10.54

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.648
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.63 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.63 SUBAREA RUNOFF(CFS) = 1.49
EFFECTIVE AREA(ACRES) = 1.17 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 2.77
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 7.53

FLOW VELOCITY(FEET/SEC.) = 1.98 DEPTH*VELOCITY(FT*FT/SEC.) = 0.59
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 52.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 52.00 TO NODE 53.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 8.53
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.07
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME(MIN.) = 3.22 Tc(MIN.) = 13.75

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.273
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.72 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 1.46
EFFECTIVE AREA(ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 3.83
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 8.97

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 0.68
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 53.00 = 1050.00 FEET.
FLOW PROCESS FROM NODE 53.00 TO NODE 54.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020



Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.91
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.41

HALFSTREET FLOOD WIDTH(FEET) = 13.87
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.59
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.06
STREET FLOW TRAVEL TIME(MIN.) = 3.21 Tc(MIN.) = 16.97

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.016
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.76 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 6.76 SUBAREA RUNOFF(CFS) = 12.14
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 15.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.76

FLOW VELOCITY(FEET/SEC.) = 2.88 DEPTH*VELOCITY(FT*FT/SEC.) = 1.33
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 54.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 54.00 TO NODE 55.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 600.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.60
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH(FEET) = 19.18
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.10
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.57
STREET FLOW TRAVEL TIME(MIN.) = 3.22 Tc(MIN.) = 20.19

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.825
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 7.46 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 7.46 SUBAREA RUNOFF(CFS) = 12.12
EFFECTIVE AREA(ACRES) = 16.11 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(CACRES) = 16.1 PEAK FLOW RATE(CFS) = 26.17

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.66

FLOW VELOCITY(FEET/SEC.) = 3.26 DEPTH*VELOCITY(FT*FT/SEC.) = 1.74
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 55.00 = 2150.00 FEET.
FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 500.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27.28

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.05
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.28
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.77
STREET FLOW TRAVEL TIME(MIN.) = 2.54 Tc(MIN.) = 22.72

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.705
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.47 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.47 SUBAREA RUNOFF(CFS) = 2.23
EFFECTIVE AREA(ACRES) = 17.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.6 PEAK FLOW RATE(CFS) = 26.66

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.82

FLOW VELOCITY(FEET/SEC.) = 3.28 DEPTH*VELOCITY(FT*FT/SEC.) = 1.75
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 56.00 = 2650.00 FEET.
FLOW PROCESS FROM NODE 56.00 TO NODE 57.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 580.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.58

HALFSTREET FLOOD WIDTH(FEET) = 23.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.50
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.03
STREET FLOW TRAVEL TIME(MIN.) = 2.76 Tc(MIN.) = 25.48

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.597
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 12.28 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 12.28 SUBAREA RUNOFF(CFS) = 17.42
EFFECTIVE AREA(ACRES) = 29.86 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.9 PEAK FLOW RATE(CFS) = 42 .37

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 25.04

FLOW VELOCITY(FEET/SEC.) = 3.66 DEPTH*VELOCITY(FT*FT/SEC.) = 2.23
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 57.00 = 3230.00 FEET.
FLOW PROCESS FROM NODE 57.00 TO NODE 58.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 680.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 68.49
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.70

HALFSTREET FLOOD WIDTH(FEET) = 31.67
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.88
STREET FLOW TRAVEL TIME(MIN.) = 2.75 Tc(MIN.) = 28.24

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.505
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 29.81 0.20 0.100 = 75
SCHOOL D 9.91 0.20 0.600 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.225

SUBAREA AREA(ACRES) = 39.72 SUBAREA RUNOFF(CFS) = 52.21
EFFECTIVE AREA(ACRES) = 69.58 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17

TOTAL AREA(ACRES) = 69.6 PEAK FLOW RATE(CFS) = 92.13

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.75 HALFSTREET FLOOD WIDTH(FEET) = 34.30

FLOW VELOCITY(FEET/SEC.) = 4.59 DEPTH*VELOCITY(FT*FT/SEC.) = 3.45
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 680.0 FT WITH ELEVATION-DROP = 6.8 FT, IS 93.9 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 58.00
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 58.00 = 3910.00 FEET.
FLOW PROCESS FROM NODE 58.00 TO NODE 59.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 760.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.2 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.30

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 92.13

PIPE TRAVEL TIME(MIN.) = 1.12  Tc(MIN.) = 29.36

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 59.00 =  4670.00 FEET.
FLOW PROCESS FROM NODE 59.00 TO NODE 59.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 29.36
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.472
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 11.44 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 11.44 SUBAREA RUNOFF(CFS) = 14.95
EFFECTIVE AREA(ACRES) = 81.02  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 81.0 PEAK FLOW RATE(CFS) = 105.00

FLOW PROCESS FROM NODE 59.00 TO NODE 60.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 580.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  45.0 INCH PIPE IS 33.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 11.78

ESTIMATED PIPE DIAMETER(INCH) = 45.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 105.00



PIPE TRAVEL TIME(MIN.) = 0.82  Tc(MIN.) = 30.18
LONGEST FLOWPATH FROM NODE 50.00 TO NODE 60.00 =  5250.00 FEET.

FLOW PROCESS FROM NODE 60.00 TO NODE 60.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 30.18
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.449
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 13.88 0.20 0.100 = 75
RESIDENTIAL
11+ DWELLINGS/ACRE" D 4.45 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.124

SUBAREA AREA(ACRES) = 18.33 SUBAREA RUNOFF(CFS) =  23.50
EFFECTIVE AREA(ACRES) = 99.35  AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15

TOTAL AREA(ACRES) = 99.4 PEAK FLOW RATE(CFS) = 126.82

FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 940.00
REPRESENTATIVE CHANNEL SLOPE = 0.0350

CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 3.000
MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 7.00
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.399

SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
NATURAL FAIR COVER
“OPEN BRUSH" D 24.16 0.20 1.000 83
CONDOMINIUMS D 4.43 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.899

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 142.50

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.17

AVERAGE FLOW DEPTH(FEET) = 0.97 TRAVEL TIME(MIN.) = 1.92

Tc(MIN.) = 32.10

SUBAREA~ AREA(ACRES) = 28.59 SUBAREA RUNOFF(CFS) = 31.37
EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.32

TOTAL AREA(ACRES) = 127.9 PEAK FLOW RATE(CFS) = 153.69
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 1.02 FLOW VELOCITY(FEET/SEC.) = 8.37

LONGEST FLOWPATH FROM NODE 50.00 TO NODE 61.00 = 6190.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 127.9 TC(MIN.) = 32.10

EFFECTIVE AREA(ACRES) = 127.94 AREA-AVERAGED Fm(INCH/HR)= 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.321

PEAK FLOW RATE(CFS) = 153.69

END OF RATIONAL METHOD ANALYSIS



Drainage C



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO10_C.DAT
TIME/DATE OF STUDY: 09:37 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FD) (FT) SIDE / SIDE/ WAY (FD (FT) (1) (FD) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 80.00 TO NODE 81.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 106.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  14.003
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.250
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL POOR COVER
“BARREN"' D 1.53 0.20 1.000 93 14.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 2.82
TOTAL AREA(CACRES) = 1.53 PEAK FLOW RATE(CFS) = 2.82
FLOW PROCESS FROM NODE 81.00 TO NODE 82.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 350.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37

HALFSTREET FLOOD WIDTH(FEET) = 11.76
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.37
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.88
STREET FLOW TRAVEL TIME(MIN.) = 2.46 Tc(MIN.) = 16.47

* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.051
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

""BARREN"" D 4.73 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 4.73 SUBAREA RUNOFF(CFS) = 7.88
EFFECTIVE AREA(ACRES) = 6.26 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00

TOTAL AREA(CACRES) = 6.3 PEAK FLOW RATE(CFS) = 10.43

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.18

FLOW VELOCITY(FEET/SEC.) = 2.62 DEPTH*VELOCITY(FT*FT/SEC.) = 1.09
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 82.00 = 650.00 FEET.
FLOW PROCESS FROM NODE 82.00 TO NODE 83.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 360.00 MANNING"S N = 0.013

DEPTH OF FLOW IN" 21.0 INCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.75

ESTIMATED PIPE DIAMETER(INCH) = 21.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.43

PIPE TRAVEL TIME(MIN.) = 0.89  Tc(MIN.) = 17.35

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 83.00 =  1010.00 FEET.
FLOW PROCESS FROM NODE 83.00 TO NODE 83.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.35
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.990
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 2.81 0.20 0.100 = 75
CONDOMINIUMS D 2.09 0.20 0.350 75
CONDOMINIUMS D 3.05 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.262

SUBAREA AREA(ACRES) = 7.95 SUBAREA RUNOFF(CFS) = 13.86
EFFECTIVE AREA(ACRES) = 14.21  AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.59

TOTAL AREA(ACRES) = 14.2 PEAK FLOW RATE(CFS) = 23.95
FLOW PROCESS FROM NODE 83.00 TO NODE 84.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 250.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.24

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.95

PIPE TRAVEL TIME(MIN.) = 0.51  Tc(MIN.) = 17.86

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 84.00 = 1260.00 FEET.
FLOW PROCESS FROM NODE 84.00 TO NODE 84.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 17.86
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.957



SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.73 0.20 0.100 = 75
CONDOMINIUMS D 1.21 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.256

SUBAREA AREA(ACRES) = 1.94 SUBAREA RUNOFF(CFS) = 3.33
EFFECTIVE AREA(ACRES) = 16.15  AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.55

TOTAL AREA(ACRES) = 16.1 PEAK FLOW RATE(CFS) = 26.86
FLOW PROCESS FROM NODE 84.00 TO NODE 85.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 180.00 MANNING"S N = 0.013

DEPTH OF FLOW IN  27.0 INCH PIPE IS 20.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.38

ESTIMATED PIPE DIAMETER(INCH) = 27.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 26.86

PIPE TRAVEL TIME(MIN.) = 0.36  Tc(MIN.) = 18.22

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 85.00 =  1440.00 FEET.
FLOW PROCESS FROM NODE 85.00 TO NODE 85.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.22
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.935
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.32 0.20 0.100 = 75
CONDOMINIUMS D 2.49 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.322

SUBAREA AREA(ACRES) = 2.81 SUBAREA RUNOFF(CFS) = 4.73
EFFECTIVE AREA(ACRES) = 18.96  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.51

TOTAL AREA(ACRES) = 19.0 PEAK FLOW RATE(CFS) = 31.27
FLOW PROCESS FROM NODE 85.00 TO NODE 86.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 340.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.81

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.27

PIPE TRAVEL TIME(MIN.) = 0.64  Tc(MIN.) = 18.86

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 86.00 =  1780.00 FEET.
FLOW PROCESS FROM NODE 86.00 TO NODE 86.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 18.86
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.897
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.14 0.20 0.350 75
COMMERCIAL D 0.62 0.20 0.100 75
PUBLIC PARK D 1.37 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.453

SUBAREA AREA(ACRES) = 5.13 SUBAREA RUNOFF(CFS) = 8.34
EFFECTIVE AREA(ACRES) = 24.09  AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA(ACRES) = 24.1 PEAK FLOW RATE(CFS) = 38.96

FLOW PROCESS FROM NODE 86.00 TO NODE 87.00 IS CODE = 31



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 21.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.33

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.96

PIPE TRAVEL TIME(MIN.) = 1.13  Tc(MIN.) = 19.99

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 87.00 =  2410.00 FEET.
FLOW PROCESS FROM NODE 87.00 TO NODE 87.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 19.99
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.835
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 3.51 0.20 0.350 75
COMMERCIAL D 1.12 0.20 0.100 75
NATURAL FAIR COVER
"OPEN BRUSH" D 0.43 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA(ACRES) = 5.06 SUBAREA RUNOFF(CFS) = 8.04
EFFECTIVE AREA(ACRES) = 29.15  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47

TOTAL AREA(ACRES) = 29.1 PEAK FLOW RATE(CFS) = 45.65
FLOW PROCESS FROM NODE 87.00 TO NODE 88.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  33.0 INCH PIPE IS 24.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.57

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 45.65

PIPE TRAVEL TIME(MIN.) = 0.49  Tc(MIN.) = 20.47

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 88.00 = 2690.00 FEET.
FLOW PROCESS FROM NODE 88.00 TO NODE 88.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.47
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.810
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.34 0.20 0.350 75
COMMERCIAL D 0.48 0.20 0.100 75
CONDOMINIUMS D 2.16 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.335

SUBAREA AREA(ACRES) = 7.98 SUBAREA RUNOFF(CFS) = 12.52
EFFECTIVE AREA(ACRES) = 37.13  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44

TOTAL AREA(ACRES) = 37.1 PEAK FLOW RATE(CFS) = 57.51
FLOW PROCESS FROM NODE 88.00 TO NODE 89.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 270.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.14

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 57.51
PIPE TRAVEL TIME(MIN.) = 0.44  Tc(MIN.) = 20.92

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 89.00 = 2960.00 FEET.



FLOW PROCESS FROM NODE 89.00 TO NODE 89.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 20.92
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 1.788
SUBAREA LOSS RATE DATA(CAMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 2.41 0.20 0.350 75
COMMERCIAL D 2.55 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.221

SUBAREA AREA(ACRES) = 4.96 SUBAREA RUNOFF(CFS) = 7.78
EFFECTIVE AREA(ACRES) = 42.09  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.42

TOTAL AREA(ACRES) = 42.1 PEAK FLOW RATE(CFS) = 64.56
FLOW PROCESS FROM NODE 89.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 560.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.55

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 64.56

PIPE TRAVEL TIME(MIN.) = 0.89 Tc(MIN.) = 21.80

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 90.00 TO NODE 91.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 108.00 DOWNSTREAM(FEET) = 107.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.314
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.842
SUBAREA Tc AND LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.88 0.20 0.100 75  9.31

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 2.24
TOTAL AREA(ACRES) = 0.88 PEAK FLOW RATE(CFS) = 2.24
FLOW PROCESS FROM NODE 91.00 TO NODE 92.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0100
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.43
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:



STREET FLOW DEPTH(FEET) = 0.31

HALFSTREET FLOOD WIDTH(FEET) = 8.47
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.06
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME(MIN.) = 2.11 Tc(MIN.) = 11.42

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.529
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.06 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 1.06 SUBAREA RUNOFF(CFS) = 2.39
EFFECTIVE AREA(ACRES) = 1.94 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS) = 4.38
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 9.59

FLOW VELOCITY(FEET/SEC.) = 2.16 DEPTH*VELOCITY(FT*FT/SEC.) = 0.72
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 92.00 = 560.00 FEET.
FLOW PROCESS FROM NODE 92.00 TO NODE 93.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 630.00 MANNING"S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.43

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.38

PIPE TRAVEL TIME(MIN.) = 1.94  Tc(MIN.) = 13.36

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 93.00 =  1190.00 FEET.
FLOW PROCESS FROM NODE 93.00 TO NODE 93.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.36
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.312
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
CONDOMINIUMS D 5.84 0.20 0.350 75
COMMERCIAL D 2.34 0.20 0.100 75
CONDOMINIUMS D 8.66 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.315

SUBAREA AREA(ACRES) = 16.84 SUBAREA RUNOFF(CFS) = 34.08
EFFECTIVE AREA(ACRES) = 18.78  AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.29

TOTAL AREA(ACRES) = 18.8 PEAK FLOW RATE(CFS) = 38.09

FLOW PROCESS FROM NODE 93.00 TO NODE 94.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 240.00 MANNING*S N = 0.013

DEPTH OF FLOW IN  30.0 INCH PIPE IS 24.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.04

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 38.09

PIPE TRAVEL TIME(MIN.) = 0.44  Tc(MIN.) = 13.80

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 94.00 = 1430.00 FEET.
FLOW PROCESS FROM NODE 94_.00 TO NODE 94.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 13.80
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.269
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 3.80 0.20 0.850 75



COMMERCIAL D 0.27 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA(ACRES) = 4.07 SUBAREA RUNOFF(CFS) = 7.73
EFFECTIVE AREA(ACRES) = 22.85  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 22.9 PEAK FLOW RATE(CFS) = 45.09
FLOW PROCESS FROM NODE 94.00 TO NODE 95.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 190.00 MANNING"S N = 0.013

DEPTH OF FLOW IN  33.0 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.56

ESTIMATED PIPE DIAMETER(INCH) = 33.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 45.09

PIPE TRAVEL TIME(MIN.) = 0.33  Tc(MIN.) = 14.13

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 95.00 =  1620.00 FEET.
FLOW PROCESS FROM NODE 95.00 TO NODE 95.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.13
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.238
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.20 0.20 0.100 = 75
CONDOMINIUMS D 2.24 0.20 0.350 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.330

SUBAREA AREA(ACRES) = 2.44 SUBAREA RUNOFF(CFS) = 4.77
EFFECTIVE AREA(ACRES) = 25.29  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 25.3 PEAK FLOW RATE(CFS) = 49.23
FLOW PROCESS FROM NODE 95.00 TO NODE 96.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 310.00 MANNING*S N = 0.013

DEPTH OF FLOW IN~ 33.0 INCH PIPE IS 26.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.63

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 49.23

PIPE TRAVEL TIME(MIN.) = 0.54  Tc(MIN.) = 14.67

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 96.00 = 1930.00 FEET.
FLOW PROCESS FROM NODE 96.00 TO NODE 96.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 14.67
* 10 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.191
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 5.07 0.20 0.850 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) = 5.07 SUBAREA RUNOFF(CFS) = 9.22
EFFECTIVE AREA(ACRES) = 30.36  AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.46

TOTAL AREA(ACRES) = 30.4 PEAK FLOW RATE(CFS) = 57.37
FLOW PROCESS FROM NODE 96.00 TO NODE 97.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100
FLOW LENGTH(FEET) = 230.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.14

ESTIMATED PIPE DIAMETER(INCH) = 36.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 57.37

PIPE TRAVEL TIME(MIN.) = 0.38  Tc(MIN.) = 15.04

LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 =  2160.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 57.37 15.04 2.159 0.20( 0.09) 0.46 30.4 90.00
LONGEST FLOWPATH FROM NODE 90.00 TO NODE 97.00 = 2160.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 64.56 21.80 1.746 0.20( 0.08) 0.42 42.1 80.00
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 113.00 15.04 2.159 0.20( 0.09) 0.44 59.4 90.00
2 110.46  21.80 1.746 0.20( 0.09) 0.43 72.4 80.00
TOTAL AREA(ACRES) = 72.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 113.00 Tc(MIN.) = 15.044
EFFECTIVE AREA(ACRES) = 59.40 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.44
TOTAL AREA(ACRES) = 72.4
LONGEST FLOWPATH FROM NODE 80.00 TO NODE 97.00 = 3520.00 FEET.
FLOW PROCESS FROM NODE 97.00 TO NODE 97.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

FLOW PROCESS FROM NODE 97.00 TO NODE 98.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0100

FLOW LENGTH(FEET) = 280.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.3 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.84

ESTIMATED PIPE DIAMETER(INCH) 45.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 113.00

PIPE TRAVEL TIME(MIN.) = 0.39  Tc(MIN.) = 15.44

LONGEST FLOWPATH FROM NODE 80.00 TO NODE 98.00 =  3800.00 FEET.
FLOW PROCESS FROM NODE 98.00 TO NODE 98.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 15.44
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.128
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" D 22.13 0.20 1.000 83

NATURAL POOR COVER

"BARREN" D 9.76 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 31.89 SUBAREA RUNOFF(CFS) = 55.33
EFFECTIVE AREA(ACRES) = 91.29  AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.63

TOTAL AREA(ACRES) = 104.3 PEAK FLOW RATE(CFS) = 164.40

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 104.3 TC(MIN.) = 15.44



EFFECTIVE AREA(ACRES) = 91.29 AREA-AVERAGED Fm(INCH/HR)= 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.634

PEAK FLOW RATE(CFS) = 164.40
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 164.40 15.44 2.128 0.20( 0.13) 0.63 91.3 90.00
2 150.87 22.20 1.728 0.20( 0.12) 0.61 104.3 80.00

END OF RATIONAL METHOD ANALYSIS



b) Expected Value (50% Confidence) Events



EV 100-Year Storm Event



Drainage A



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2007 Advanced Engineering Software (aes)
Ver. 13.5 Release Date: 02/06/2007 License ID 1355

Analysis prepared by:

FILE NAME: PO25_A.DAT
TIME/DATE OF STUDY: 09:36 04/09/2008

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 3.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) 11 ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) FD SIDE / SIDE/ WAY  (FT) (FT) (FT) (FD )

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 106.20 DOWNSTREAM(FEET) = 105.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.372
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.603
SUBAREA Tc AND LOSS RATE DATACAMC 11):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"11+ DWELLINGS/ACRE" D 0.68 0.20 0.200 75 8.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF(CFS) = 2.18
TOTAL AREA(CACRES) = 0.68 PEAK FLOW RATE(CFS) = 2.18
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.69
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35

HALFSTREET FLOOD WIDTH(FEET) = 10.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.55
STREET FLOW TRAVEL TIME(MIN.) = 3.16 Tc(MIN.) = 11.53

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 3.007
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 1.13 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 1.13 SUBAREA RUNOFF(CFS) = 3.02
EFFECTIVE AREA(ACRES) = 1.81 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(CACRES) = 1.8 PEAK FLOW RATE(CFS) = 4.83

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.84

FLOW VELOCITY(FEET/SEC.) = 1.67 DEPTH*VELOCITY(FT*FT/SEC.) = 0.63
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 540.00 FEET.
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 260.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®"s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.92
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.44

HALFSTREET FLOOD WIDTH(FEET) = 15.35
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.94
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.85
STREET FLOW TRAVEL TIME(MIN.) = 2.23 Tc(MIN.) = 13.76

* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.720
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"11+ DWELLINGS/ACRE" D 3.39 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 3.39 SUBAREA RUNOFF(CFS) = 8.18
EFFECTIVE AREA(ACRES) = 5.20 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 12.54

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.70

FLOW VELOCITY(FEET/SEC.) = 2.10 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 800.00 FEET.
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.75

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54

HALFSTREET FLOOD WIDTH(FEET) = 21.21
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.27
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 15.96

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.501
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

“11+ DWELLINGS/ACRE" D 6.51 0.20 0.200 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA AREA(ACRES) = 6.51 SUBAREA RUNOFF(CFS) = 14.42
EFFECTIVE AREA(ACRES) = 11.71 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.20

TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 25.93

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.58 HALFSTREET FLOOD WIDTH(FEET) = 23.63

FLOW VELOCITY(FEET/SEC.) = 2.50 DEPTH*VELOCITY(FT*FT/SEC.) = 1.46
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1110.00 FEET.
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 440.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 34.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.63

HALFSTREET FLOOD WIDTH(FEET) = 26.45
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.70
STREET FLOW TRAVEL TIME(MIN.) = 2.74 Tc(MIN.) = 18.70

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.286
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.39 0.20 0.100 = 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 8.39 SUBAREA RUNOFF(CFS) = 17.11
EFFECTIVE AREA(ACRES) = 20.10 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.16

TOTAL AREA(ACRES) = 20.1 PEAK FLOW RATE(CFS) = 40.79

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 28.16

FLOW VELOCITY(FEET/SEC.) = 2.80 DEPTH*VELOCITY(FT*FT/SEC.) = 1.87
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1550.00 FEET.
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

REPRESENTATIVE SLOPE = 0.0050
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00



DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning®"s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning®s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 58.57
***STREET FLOWING FULL***

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.73

HALFSTREET FLOOD WIDTH(FEET) = 33.32
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.12
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.29
STREET FLOW TRAVEL TIME(MIN.) = 1.92 Tc(MIN.) = 20.62

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.163
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 18.43 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA(ACRES) = 18.43 SUBAREA RUNOFF(CFS) = 35.55
EFFECTIVE AREA(ACRES) = 38.53 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.13

TOTAL AREA(ACRES) = 38.5 PEAK FLOW RATE(CFS) = 74.11

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 HALFSTREET FLOOD WIDTH(FEET) = 35.58

FLOW VELOCITY(FEET/SEC.) = 3.39 DEPTH*VELOCITY(FT*FT/SEC.) = 2.64
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 360.0 FT WITH ELEVATION-DROP = 1.8 FT, IS 56.2 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 7.00
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1910.00 FEET.
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 550.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.0 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.15

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.11

PIPE TRAVEL TIME(MIN.) = 0.65  Tc(MIN.) = 21.27

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 8.00 = 2460.00 FEET.
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

MAINLINE Tc(MIN.) = 21.27
* 25 YEAR RAINFALL INTENSITY(CINCH/HR) = 2.126
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 6.24 0.20 0.100 = 75
PUBLIC PARK D 6.35 0.20 0.850 75
COMMERCIAL D 2.47 0.20 0.100 75
NATURAL POOR COVER
“'BARREN"" D 3.55 0.20 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.528

SUBAREA AREA(ACRES) = 18.61 SUBAREA RUNOFF(CFS) = 33.83
EFFECTIVE AREA(ACRES) = 57.14  AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 57.1 PEAK FLOW RATE(CFS) = 106.64

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1000
FLOW LENGTH(FEET) =  430.00 MANNING*S N = 0.013



DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.6 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 28.22

ESTIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 106.64

PIPE TRAVEL TIME(MIN.) = 0.25  Tc(MIN.) = 21.52

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 9.00 =  2890.00 FEET.
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

CHANNEL LENGTH THRU SUBAREA(FEET) = 870.00
REPRESENTATIVE CHANNEL SLOPE = 0.0300
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 1.000

MANNING*S FACTOR = 0.035 MAXIMUM DEPTH(FEET) = 10.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.987
SUBAREA LOSS RATE DATA(AMC 11):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

“OPEN BRUSH" D 13.41 0.20 1.000 83

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 117.42

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.95

AVERAGE FLOW DEPTH(FEET) = 0.77 TRAVEL TIME(MIN.) = 2.44

Tc(MIN.) = 23.96

SUBAREA” AREA(ACRES) =  13.41 SUBAREA RUNOFF(CFS) = 21.57
EFFECTIVE AREA(ACRES) = 