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1.0 INTRODUCTION

1.1  GEOGRAPHIC SETTING

The project area consists of 24.4 gross acres (23.3 acres net) and is located in the City of
Laguna Niguel. The site is bounded by Pacific Island Drive on the north, Alica Parkway to the
northeast, Laguna Niguel City Hall on the east (westerly corner of Crown Valley Parkway and
Alicia Parkway), Crown Valley Parkway on the southeast, and townhomes, at the top of a
manufactured slope, on the southwest and northwest. The County of Orange has a fire station
on the north boundary of the project, fronting Pacific Island Drive, that is not a part of the
project. The site’s current access points on Crown Valley Parkway and Alicia Parkway are the
two access points for Laguna Niguel City Hall.. The City Hall parcel is not a part of the project.
The current building on site that will be demolished is a county courthouse and sheriff vehicle
maintenance facility. There are currently two northern access points to the project site from
Pacific Island Drive, which are shared with the fire station.

The existing site has various uses spread over the area. The existing site has various uses spread
over the area. A city library is located on the south edge against Crown Valley Parkway; an
Orange County Sheriff facility is on the northwest edge fronting Pacific Island Drive; a County
Courthouse and various service facilities and parking lots are scattered over the site. These
facilities are planned to be demolished to allow room for the proposed development.

1.2 PURPOSE OF THIS REPORT

The purpose of this report is to accomplish the following objectives:

To determine pre-developed and developed storm water discharges generated within the project
area for determination of design feasibility, constructability and impact on existing facilities. (See
Hydrology Studies in Appendices 1 and 2).

To demonstrate that the "storm water" and "flood" protection goals as outlined in Addendum
No. 1 to the O.C. Design Manual can be been met. See Appendix 3.

To establish that there are no significant impacts to the surrounding facilities and properties as
a result of this development.

To determine site detention requirements, if any, for the project.

To size storm water inlet/outlet and conveyance facilities to support the project.

1.3 REFERENCES
e Orange County Hydrology Manual

e Orange County Local Drainage Manual
e City of Laguna Niguel Master Plan of Drainage
e Federal Emergency Management Agency (FEMA) (flood plain determination)

279-021-02 1 Laguna Niguel City Center (LNCC)
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1.4  PROJECT SITE LOCATION MAP
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2.0 EXISTING TOPOGRAPHIC & HYDROLOGIC
CONDITIONS

2.1  EXISTING TOPOGRAPHY

The existing topography of the project site is very steep, dropping approximately 48-feet from
the most northwest corner to the entry at Crown Valley Parkway. This results in an existing
average slope of approximately 4.8 percent (0.048). The west side of the site is bounded by
existing 2:1 manufactured slopes and there are manufactured 2:1 slopes on the easterly side
dropping to Alicia Parkway. The site consists of rough brush covered terrain.

2.2  EXISTING DRAINAGE PATTERN

The project site generally drains to the south. There are various inlets throughout the site that
partially drain the slope on the west, the parking lots, and various minor facilities. The majority
of these facilities drain to the existing public 60-inch storm drain discussed in section 2.3 below.
These drainage systems will be removed during demolition of the site. A new drainage system
will be designed to serve the proposed development.

2.3 EXISTING STORM DRAIN FACILITIES

An existing public 60-inch diameter city storm drain winds through the site from Pacific Island
Drive on the north to Crown Valley Parkway on the south. This facility will be realigned within
the proposed development’s roadways to make room for the proposed buildings. The storm
drain size will remain the same and connect to the existing system on the north and south. There
are inconsistencies in the record storm drain plans showing variable pipe diameters in the main
line, flow tables that list the pipe as “full” but the listed velocities are too fast to support full flow
at the Q given, and some other issues. Since the entire reach through the project is being
replaced, new supporting calculations will be provided in the final hydrology/hydraulics report
for this reach. See Appendix 4 for existing storm drain plans and the proposed hydrology map
in Appendix 6 for the proposed storm drain alignment.

279-021-02 3 Laguna Niguel City Center (LNCC)
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3.0 PROPOSED STORM DRAIN FACILITIES

The development will remove the existing public 60-inch RCP city storm drain discussed in
Section 2.2 and 2.3 and install a new public 60” RCP city storm drain realigned to follow the
alignment of the proposed private roadways. (See the proposed hydrology map in appendix 6
for the proposed storm drain alignment) The new alignment will connect to the existing 60-inch
city storm drain at the intersection of Pacific Island Drive and Highlands Avenue, follow Pacific
Island Drive easterly to the west entry of the development off Pacific Island Drive, follow the
westerly alignment of the private roadway loop and cross the parking lot of the retail/market
center on the south side of the project and reconnect to the existing 60-inch storm drain system
just north of the north right of way of Crown Valley Parkway. This primary storm drain will
convey flows originating from development north of the site (draining down Highlands Ave)
through the site to the connection point at Crown Valley. These flows will bypass the
development through this pipe and not contribute any tributary flow.

A secondary, private storm drain system will be constructed with the project roadways and
convey the project flows through a detention system designed for hydromodification purposes.
This detention system is proposed to be located under the parking lot of the retail/market area
located on the south side of the project (where the current library is located). The detention
basin will be sized and fully calculated in the final hydrology and hydraulics report.

Various area drains and water quality BMP’s will be used throughout the site to route storm
water to the private storm drain system. [t is anticipated that these local drainage facilities will
be in the 8-inch to 10-inch pipe diameter range. Small landscape drains will connect to the
local drain with 4-inch or 6-inch drain pipes throughout the project.

The very easterly side of the proposed apartments located on the east side of the project will
discharge to the existing landscape area above the slope and then be conveyed via pipe to a
parkway culvert. Flow will not be allowed over the top of the slope. The volume and flow rate
is anticipated to be less than the existing condition due to a much smaller drainage area. The
maijority of the easterly proposed apartments will convey flow to the private storm drain system
in the project roadway.

The proposed apartments located in the northwest corner of the site will also convey flows to
the private storm drain system.

The apartments site will have water quality BMP’s to treat low flows before entering the private
storm drain system - likely a Modular Wetland-type product. These will be fully discussed in the
project’s WQMP.

The retail area adjacent to Crown Valley Parkway on the south side of the project will drain
overland, through water quality BMP’s and convey flows via connection pipes to the detention
system under the parking lot of that area. Final sizing of detention facility will be addressed in
the final hydrology report. BMP sizing will be addressed in the final WQMP.

279-021-02 4 Laguna Niguel City Center (LNCC)
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4.0 HYDROMODIFICATION

All Planned Development Projects (PDPs) must ensure that post-project runoff flow rates and
durations for the PDP shall not exceed pre-development, naturally occurring, runoff flow rates
and durations by more than 10% of the time, from 10% of the 2-year runoff event up to the 10-
year runoff event. This project is subject to hydromodification requirements since the
downstream storm drain facilities are not hardened and improved. A large detention area had
been placed under the parking lot in the south retail area for this purpose. This detention system
and its outlet control will regulate the outflow to pre-development flow rates. This system will
be fully designed and calculated and included within the final hydrology report using the South
Orange County Hydrology Model (SOHM).

279-021-02 5 Laguna Niguel City Center (LNCC)
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5.0 Design Criteria

The proposed area drain system(s) will be designed to be consistent with the following goals
and guidelines as presented in the Orange County Hydrology and the Orange County Local
Drainage Manuals.

All habitable buildings shall be protected from flooding during a 100-year frequency
storm. This site is in flood zone ‘X’ per Federal Emergency Management Agency (FEMA)
maps 06059 C 0438K and 06059 C 0439J and flooding is not considered an issue on
this site. Per FEMA definitions, Zone X is the area determined to be outside the 500-year
flood and protected by levee from a 100-year flood.

Onsite storm drains are sized based on a 25-year frequency for overflow conditions outside the
overall building envelope and 100-year frequency for areas within the enclosed proposed
apartment courtyards, which are in sump conditions. Local area drains and drainage pipes
(landscape applications) will be designed for a 10-year event. Events exceeding the 10-year
event will flow overland in landscape areas to larger catchment devices. Catch basin sizing will
be calculated in the final hydrology & hydraulics report.

Recommended design water surface elevations inside area drains shall be 0.5” below inlet grate
elevation when possible. This ensures critical flow is achieved at drain inlets.

Pipe size may not be decreased downstream without the City’s approval.
Branching of flow is not allowed.

Area drains and appurtenant piping shall be designed in conformance with the Orange County
Hydraulics manual.

279-021-02 6 Laguna Niguel City Center (LNCC)
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6.0 HYDROLOGY

6.1 STORM FREQUENCY

The storm frequency used for the storm drain design is the 25-year event. Peak runoff values
for the 50 and 100-year events have also been calculated. This study indicates that these larger
events will involve combined street and storm drain flow. The steepness of the site results in
fast, but shallow flow depths.

6.2 METHODOLOGY

This study was prepared in conformance with the Orange County Hydrology Manual. The
Rational Method was used for calculating the peak runoff. AES software was used to determine
the proposed storm runoff and the small area unit hydrograph module of the same software
was used to determine the detention requirements. See Appendices 2 and 3 for calculations.

The hydrology maps for the existing and proposed conditions are located in Appendices 5 and
6 respectively. A map showing the ponding analysis for 100-year event for the site is included
in Appendix 6 (will be included within the final hydrology report).

The results using the 25-year rational method hydrology provide:

Existing Hydrology Area Summary for the 25-year storm event

Area ID Flow (cfs) | Notes

A (103) 9

B (203) 4

C (305) 10 | Areas A, B & C confluence at node 305. Qus = 23 cfs

D (410) 573 | Includes 485 cfs of upstream tributary area

TOTAL 596 | Sum of nodes 305 & 410. Includes 485 cfs from 190 acres of
upstream tributary area.
Net existing flow = 596cfs-485cfs=111cfs

Proposed Hydrology Area Summary for the 25-year storm event

Area(s) ID Flow (cfs) | Notes

A, 31X

B 6

C 15

D 13

E 42

O 531 | Includes 485 cfs of upstream tributary area

TOTAL 610 | Sum of nodes 305 & 410. Includes 485 cfs from 190 acres of
upstream tributary area.
Net proposed flow = 610cfs-485cfs=125cfs

279-021-02 7 Laguna Niguel City Center (LNCC)
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7.0 RESULTS AND CONCLUSIONS

7.1 SUMMARY OF EXISTING FLOWS, 10 THROUGH 100 YEAR EVENT

Existing Conditions

Area ID (Node) Area (Acres) Flow (cfs) Notes

A (103) 2.5 Q=7 X
Q25 =
Qi =11

B (203) 1.4 Qio=4 X
Qqs =4
Qio =

C (305) 3.2 Q=28 X
Q25 =10
Qio0 =13

D (410) 24.0 Quo = 476 Includes upstream
Qo5 = 573 tributary flow in 60-inch
Quoo =742 SD pipe.

Total 31.1

Proposed Conditions

Area ID Area (Acres) Flow (cfs) Notes

A (103) 0.7 Qio=2
Q2 =3
Qi =4

B (203) 1.1 Qio=5
Qp =6
Qioo =8

C (305) 5.0 Qo =12
Q25 =15
Qi00 =20

D (503) 3.3 Qio =11
Q25 =13
Qi =17

E (605) 13.0 Qio =35
Qos = 42
Qioo =54

O (410) 8.0 Qo = 441 Includes upstream
Qa5 = 531 tributary flow in 60-inch
Q100 =689 SD pipe

Total 31.1

279-021-02 8 Laguna Niguel City Center (LNCC)
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7.2 CONCLUSIONS

The analysis provided in this report provides the following conclusions:

1. The project is feasible from a drainage standpoint and will have less than significant
impact on the existing storm drain infrastructure. See discussion in section 3.0 for
discussions of drainage facilities and project impacts.

2. Calculations in this report indicate that the adjacent public storm drain facilities will
not be adversely affected by this development. Downstream impacts will be mitigated
by the proposed detention system for both hydromodification and stormwater
detention. The final hydrology & hydraulics report will contain detailed calculations.

These results indicate that the proposed project can be constructed in a manner that minimizes
the impact of the proposed storm flow fo the existing surrounding areas and neighborhood while
providing safe and adequate drainage operation for the proposed project.

Catch basin sizing and hydraulic calculations will be derived for each drainage area serviced
by an area drain and area drain pipe for the cumulative storm flows. Hydraulics from the sumps
(apartment courtyard areas) will be based on the 100-year storm event for hydrostatic drainage

via the courtyard storm drain system and a 10-year storm event for all others that have an
overland overflow capability.

279-021-02 9 Laguna Niguel City Center (LNCC)
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8.0 APPENDICES

Appendix 1 10, 25 & 100-YEAR HYDROLOGY STUDIES, EXISTING
Appendix 2 10, 25 & 100-YEAR HYDROLOGY STUDIES, PROPOSED
Appendix 3 HYDRAULIC CALCULATIONS
Appendix 4 SUPPORTING TABLES AND CHARTS
A. Firm Map
B. Soils Map
C. Master SD Plan excerpts
Appendix 5 Existing Condition Hydrology Map (In Pocket)
Appendix 6 Proposed Condition Hydrology Map (In Pocket)
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:

Kkkkkkkkkkkkkkkkkkkkkkkk** DESCRIPTION OF STUDY ** % k% %k sk ko kokkokkkokkokkkkkkkk
* LAGUNA NIGUEL TOWN CENTER

* EXISTING CONDTIONS

* 10-YEAR STORM EVENT

LR R I I I I I I I R I S I I S R I I R I S R S I I e S R I R S b e S S R S b I b b S b b R S I S b i 3

FILE NAME: XLNTC10.DAT
TIME/DATE OF STUDY: 20:51 09/24/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

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

*ANTECEDENT MOISTURE CONDITION (AMC) II 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) (F'T) SIDE / SIDE/ WAY (F'T) (F'T) (F'T) (F'T) (n)
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

hhkhkhkhkhk kA hhk Ak hhkhkhkhkhkhhk bk hhk bk hkhkhkhk ok hkhkhkhhkhhhkhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 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) = 368.00 DOWNSTREAM(FEET) = 356.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.657

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

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

12-14



COMMERCIAL D 1.46 0.20 0.100 75 6.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 4.78
TOTAL AREA (ACRES) = 1.46 PEAK FLOW RATE (CFS) = 4.78
Kk kK KK Kk ok ok ok ok kK K Kk ko ok ok ok o ok ko ok ko ok ok ok ok ok ko ok ok ok ok ok o ko ok ok ok ok ok o ok ko ok Rk ok ok ok ok ok
FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 356.00 DOWNSTREAM ELEVATION (FEET) = 347.00
STREET LENGTH (FEET) = 178.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 20.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.010

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.010

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 6.24

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH (FEET) = 12.27

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.54

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.93

STREET FLOW TRAVEL TIME (MIN.) = 0.84 Tc (MIN.) = 6.84

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.393

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 1.01 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) = 1.01 SUBAREA RUNOFF (CFS) = 2.93
EFFECTIVE AREA (ACRES) = 2.47 AREA-AVERAGED Fm (INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA (ACRES) = 2.5 PEAK FLOW RATE (CFS) = 7.36

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 13.13

FLOW VELOCITY(FEET/SEC.) = 3.71 DEPTH*VELOCITY (FT*FT/SEC.) = 1.01

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 103.00 = 508.00 FEET.
ok o ok kK Kk ko ok ok ok ok K ok ok ko ok ok ok ok ko ko ok ok ok ok ok ko ko o ok ok ok ok ok ko ok ok ok ok ko ok ko ok ok ok ok ko ok ok ok ok kK ok kK

FLOW PROCESS FROM NODE 103.00 TO NODE 203.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 347.00 DOWNSTREAM ELEVATION (FEET) = 338.00
STREET LENGTH (FEET) = 435.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

12-15



Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.40

HALFSTREET FLOOD WIDTH (FEET) = 13.80

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.64
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.46

STREET FLOW TRAVEL TIME (MIN.) = 1.99 Tc (MIN.) = 8.83

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.931

SUBAREA AREA (ACRES) = 0.00 SUBAREA RUNOFF (CFS) = 0.00

EFFECTIVE AREA (ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA (ACRES) = 2.5 PEAK FLOW RATE (CFS) = 7.36

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.80

FLOW VELOCITY (FEET/SEC.) = 3.64 DEPTH*VELOCITY (FT*FT/SEC.) = 1.46

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.
ok ok ok kK Kk ko ok ok ok ok Kk ok ko ok ok ok ok ko ko ok ok ok ok ok ko ko o ok ok ok ok ko ko ok ok ok ok ko ko ok ok ok ok ko ok ok ok ok ok kK ok kK

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 10

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

R R I R i I R i S I I S S I I S S I S b S R S b I b I b S S I S b I SR R S I I S R I b S b S b S b I b S 3

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 365.00 DOWNSTREAM (FEET) = 354.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.812

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.144

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 0.36 0.20 0.500 75 7.81

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500

SUBAREA RUNOFF (CFS) = 0.99

TOTAL AREA (ACRES) = 0.36 PEAK FLOW RATE (CFS) = 0.99

hhkhkhkhkhk kA hkhk Ak hhkhhkhkhkhhk bk hhk bk hkhkhkhk bk hkhkhkh ko bk hhkhkhkhkhkhhkhkhkhkhkhkhhhkhhkhkhkhhkhkhkrhkhkrkhhkrhkhkhkhhkhkxxkx

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 354.00 DOWNSTREAM (FEET) = 338.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 268.00 CHANNEL SLOPE = 0.0597
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.023

SUBAREA LOSS RATE DATA(AMC 1II):

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

"2 DWELLINGS/ACRE" D 1.05 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.35

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 8.09

AVERAGE FLOW DEPTH (FEET) = 0.54 TRAVEL TIME (MIN.) = 0.55

Tc (MIN.) = 8.36

SUBAREA AREA (ACRES) = 1.05 SUBAREA RUNOFF (CFS) = 2.72
EFFECTIVE AREA (ACRES) = 1.41 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65

TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 3.67

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.64 FLOW VELOCITY (FEET/SEC.) = 9.02

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 203.00 = 598.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 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 3.67 8.36 3.023 0.20( 0.13) 0.65 1.4 201.00

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 203.00 = 598.00 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 7.36 8.83 2.931 0.20( 0.08) 0.41 2.5 101.00

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.87 8.36 3.023 0.20( 0.10) 0.50 3.7 201.00
2 10.92 8.83 2.931 0.20( 0.10) 0.49 3.9 101.00
TOTAL AREA (ACRES) = 3.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 10.92 Tc(MIN.) = 8.830

EFFECTIVE AREA (ACRES) = 3.88 AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.49

TOTAL AREA (ACRES) = 3.9

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 305.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<Z
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 338.00 DOWNSTREAM ELEVATION(FEET) = 327.00
STREET LENGTH(FEET) = 235.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.92
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.40
HALFSTREET FLOOD WIDTH (FEET) = 13.74
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.44
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.18
STREET FLOW TRAVEL TIME (MIN.) = 0.72 Tc (MIN.) = 9.55
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.802
SUBAREA AREA (ACRES) = 0.00 SUBAREA RUNOFF (CFS) = 0.00
EFFECTIVE AREA (ACRES) = 3.88 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.49
TOTAL AREA (ACRES) = 3.9 PEAK FLOW RATE (CFS) = 10.92

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH (FEET) = 13.74

FLOW VELOCITY (FEET/SEC.) = 5.44 DEPTH*VELOCITY (FT*FT/SEC.) = 2.18

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 305.00 = 1178.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

hhkhkhkhkhkhhkhhkhkhhkhhkhkhhhk bk h kb hkhkhkhk ok hkhkhkhhk bk hhkhhk ko hkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhkhkhkxkkx

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 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) = 355.00 DOWNSTREAM (FEET) = 344.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.812

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.144
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"5-7 DWELLINGS/ACRE" D 0.81 0.20 0.500 75 7.81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500
SUBAREA RUNOFF (CFS) = 2.22
TOTAL AREA (ACRES) = 0.81 PEAK FLOW RATE (CFS) = 2.22
IR S S S S S S S S S S S S S SRS S SRS SRS SRS SRS SRS SRR R R R R R R R e R R R SRR R e
FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 344.00 DOWNSTREAM ELEVATION (FEET) = 341.50
STREET LENGTH (FEET) = 112.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00
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DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.66
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH (FEET) = 8.83
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.96
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME (MIN.) = 0.63 Tc (MIN.) = 8.44
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.007
SUBAREA LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.33 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) = 0.33 SUBAREA RUNOFF (CFS) = 0.89
EFFECTIVE AREA (ACRES) = 1.14 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38
TOTAL AREA (ACRES) = 1.1 PEAK FLOW RATE (CFS) = 3.01

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 9.37
FLOW VELOCITY (FEET/SEC.) = 3.02 DEPTH*VELOCITY (FT*FT/SEC.) = 0.95
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 303.00 = 442.00 FEET.

hhkhkhkhkhk kA hhk Ak hhkhhkhkhkhhk bk hhk bk hkhkhkhk bk hkhkhkhhk bk hhkhhk ko hkhkhkhkhkhkhkhkhhhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.44

RAINFALL INTENSITY (INCH/HR) = 3.01

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA (ACRES) = 1.14

TOTAL STREAM AREA (ACRES) = 1.14

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.01

R I R R S R I I S I I I S R S I S S R S b I S I b I S S I e S b I IR R S I I b R I b S b I 2 S b I b b S 3

FLOW PROCESS FROM NODE 304.00 TO NODE 303.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 366.00 DOWNSTREAM (FEET) = 341.50

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.495

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.219
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL

"2 DWELLINGS/ACRE" D 1.48 0.20 0.700 75 7.49
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA RUNOFF (CFS) = 4.10

TOTAL AREA (ACRES) = 1.48 PEAK FLOW RATE (CFS) = 4.10

hhkhkhkhkhk kA hkhk Ak hhkhhhkhkhhk bk hhkhkhkhkhkhk bk hkhkhkhk ko bk hhkhkhkhkhkhhkhkhkhkhhk bk hkhhkhkhkhhkhkhkrkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 7.49

RAINFALL INTENSITY (INCH/HR) = 3.22

AREA-AVERAGED Fm(INCH/HR) = 0.14

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.70

EFFECTIVE STREAM AREA (ACRES) = 1.48

TOTAL STREAM AREA (ACRES) = 1.48

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.10

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.01 8.44 3.007 0.20( 0.08) 0.38 1.1 301.00
2 4.10 7.49 3.219 0.20( 0.14) 0.70 1.5 304.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.96 7.49 3.219 0.20( 0.11) 0.57 2.5 304.00
2 6.83 8.44 3.007 0.20( 0.11) 0.56 2.6 301.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 6.96 Tc (MIN.) = 7.49

EFFECTIVE AREA (ACRES) = 2.49 AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.57

TOTAL AREA (ACRES) = 2.6

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 303.00 = 442 .00 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 305.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 341.50 DOWNSTREAM ELEVATION (FEET) = 327.00
STREET LENGTH (FEET) = 195.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
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Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.76
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.34

HALFSTREET FLOOD WIDTH (FEET) = 10.82

AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.02
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.06

STREET FLOW TRAVEL TIME (MIN.) = 0.54 Tc (MIN.) = 8.03

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.093

SUBAREA LOSS RATE DATA (AMC 1II):

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

RESIDENTIAL

"1l DWELLING/ACRE" D 0.60 0.20 0.800 75

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA (ACRES) = 0.60 SUBAREA RUNOFF (CFS) = 1.58

EFFECTIVE AREA (ACRES) = 3.09 AREA-AVERAGED Fm(INCH/HR) = 0.12

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62

TOTAL AREA (ACRES) = 3.2 PEAK FLOW RATE (CFS) = 8.27

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH (FEET) = 11.14

FLOW VELOCITY (FEET/SEC.) = 6.08 DEPTH*VELOCITY (FT*FT/SEC.) = 2.12

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 305.00 = 637.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 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 8.27 8.03 3.093 0.20( 0.12) 0.62 3.1 304.00

2 8.06 8.99 2.901 0.20( 0.12) 0.61 3.2 301.00

LONGEST FLOWPATH FROM NODE 301.00 TO NODE 305.00 = 637.00 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 10.87 9.08 2.884 0.20( 0.10) 0.50 3.7 201.00

2 10.92 9.55 2.802 0.20( 0.10) 0.49 3.9 101.00

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 305.00 = 1178.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM 0 Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 18.61 8.03 3.093 0.20( 0.11) 0.55 6.4 304.00
2 18.88 8.99 2.901 0.20( 0.11) 0.55 6.9 301.00
3 18.88 9.08 2.884 0.20( 0.11) 0.55 7.0 201.00
4 18.68 9.55 2.802 0.20( 0.11) 0.55 7.1 101.00
TOTAL AREA (ACRES) = 7.1

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 18.88 Tc(MIN.) = 8.986

EFFECTIVE AREA (ACRES) = 6.93 AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.55

TOTAL AREA (ACRES) = 7.1

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 305.00 = 1178.00 FEET.

12-21



R I I R R I S R i S I S S I S R S I S b S R S b I S S b I S R I I e S I IR R S I I b R I b S b S b S b I b b S 3

FLOW PROCESS FROM NODE 400.00 TO NODE 400.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN.) = 10.00 RAINFALL INTENSITY (INCH/HR) = 2.73

EFFECTIVE AREA (ACRES) = 190.00

TOTAL AREA (ACRES) = 190.00 PEAK FLOW RATE (CFS) = 415.00
AREA-AVERAGED Fm(INCH/HR) = 0.10 AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.50

NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL
CONFLUENCE ANALYSES.

hhkhkhkhkhk kA hhk Ak hhkhhkhkhkhkhk bk hhkhkhkhkhkhk bk hkhkhkhhk bk hkhkhhkhkhkhhkhkhkhkhkhkhhkhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 366.00 DOWNSTREAM (FEET) = 345.00
FLOW LENGTH (FEET) = 400.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 60.0 INCH PIPE IS 38.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 31.50

GIVEN PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 415.00

PIPE TRAVEL TIME (MIN.) = 0.21 Tc (MIN.) = 10.21

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 401.00 = 1578.00 FEET.
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FLOW PROCESS FROM NODE 401.00 TO NODE 401.00 Is CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.21

RAINFALL INTENSITY (INCH/HR) = 2.70

AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.50

EFFECTIVE STREAM AREA (ACRES) = 190.00

TOTAL STREAM AREA (ACRES) = 190.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 415.00
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FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 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) = 371.00 DOWNSTREAM (FEET) = 365.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.819

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.933

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 1.01 0.20 0.500 75 8.82
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500
SUBAREA RUNOFF (CFS) = 2.57
TOTAL AREA (ACRES) = 1.01 PEAK FLOW RATE (CFS) = 2.57

R I I R i S S R S I S S R I S S I S b S R S b I S S b S S I S b I SR R S I I S R b S b S 2 S b I b b S 3

FLOW PROCESS FROM NODE 403.00 TO NODE 404.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 365.00 DOWNSTREAM (FEET) = 363.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 96.00 CHANNEL SLOPE = 0.0208
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.812

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 0.97 0.20 0.500 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.76

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.38
AVERAGE FLOW DEPTH (FEET) = 0.07 TRAVEL TIME (MIN.) = 0.67

Tc (MIN.) = 9.49

SUBAREA AREA (ACRES) = 0.97 SUBAREA RUNOFF (CFS) = 2.37
EFFECTIVE AREA (ACRES) = 1.98 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA (ACRES) = 2.0 PEAK FLOW RATE (CFS) = 4.83
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.09 FLOW VELOCITY (FEET/SEC.) = 2.56

LONGEST FLOWPATH FROM NODE 402.00 TO NODE 404.00 = 426.00 FEET.
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FLOW PROCESS FROM NODE 404.00 TO NODE 401.00 Is CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 355.00 DOWNSTREAM (FEET) = 345.00
FLOW LENGTH (FEET) = 68.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 14.80

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.83

PIPE TRAVEL TIME (MIN.) = 0.08 Tc (MIN.) = 9.57

LONGEST FLOWPATH FROM NODE 402.00 TO NODE 401.00 = 494 .00 FEET.
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FLOW PROCESS FROM NODE 401.00 TO NODE 401.00 Is CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.57

RAINFALL INTENSITY (INCH/HR) = 2.80

AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) 0.20
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AREA-AVERAGED Ap = 0.50

EFFECTIVE STREAM AREA (ACRES) = 1.98
TOTAL STREAM AREA (ACRES) = 1.98

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.83

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 415.00 10.21 2.696 0.20( 0.10) 0.50 190.0 101.00
2 4.83 9.57 2.799 0.20( 0.10) 0.50 2.0 402.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 409.00 9.57 2.799 0.20( 0.10) 0.50 180.0 402.00
2 419.65 10.21 2.696 0.20( 0.10) 0.50 192.0 101.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 419.65 Tc (MIN.) = 10.21

EFFECTIVE AREA (ACRES) = 191.98 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA (ACRES) = 192.0

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 401.00 = 1578.00 FEET.

hhkhkhkhkhkh Ak hk Ak hhkhkhkhkhkhhk bk hhk bk hkhkhkhk ok hkhkhkhhk bk hhkhkhk ko hkhhkhkhkhhkhkhkhhkhhkhkhkhhkhkhkrkhkhkrhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 401.00 TO NODE 405.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 345.00 DOWNSTREAM (FEET) = 342.00
FLOW LENGTH (FEET) = 121.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 21.37

PIPE FLOW VELOCITY = (TOTAL FLOW)/ (PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 419.65

PIPE TRAVEL TIME (MIN.) = 0.09 Tc (MIN.) = 10.31

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 405.00 = 1699.00 FEET.
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FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.31

RAINFALL INTENSITY (INCH/HR) = 2.68

AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.50

EFFECTIVE STREAM AREA (ACRES) = 191.98

TOTAL STREAM AREA (ACRES) = 191.98

PEAK FLOW RATE (CFS) AT CONFLUENCE = 419.65
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FLOW PROCESS FROM NODE 406.00 TO NODE 407.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 367.60 DOWNSTREAM (FEET) = 357.60

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.963

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.109

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

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

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 0.92 0.20 0.500 75 7.96

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500

SUBAREA RUNOFF (CFS) = 2.49

TOTAL AREA (ACRES) = 0.92 PEAK FLOW RATE (CFS) = 2.49
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FLOW PROCESS FROM NODE 407.00 TO NODE 405.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<Z
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 345.00 DOWNSTREAM(FEET) = 342.00
FLOW LENGTH (FEET) = 65.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.09

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.49

PIPE TRAVEL TIME (MIN.) = 0.13 Tc (MIN.) = 8.10

LONGEST FLOWPATH FROM NODE 406.00 TO NODE 405.00 = 395.00 FEET.

hhkhkhkhkhk kA hhk Ak hhkhhkhkhkhhk bk hhk bk hkhkhkhk bk hkhkhkhhk bk hhkhhk ko hkhkhkhkhkhkhkhkhhhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 8.10

RAINFALL INTENSITY (INCH/HR) = 3.08

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.50

EFFECTIVE STREAM AREA (ACRES) = 0.92

TOTAL STREAM AREA (ACRES) = 0.92

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.49

** CONFLUENCE DATA **

STREAM 0 Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 409.00 9.66 2.783 0.20( 0.10) 0.50 180.0 402.00
1 419.65 10.31 2.682 0.20( 0.10) 0.50 192.0 101.00
2 2.49 8.10 3.080 0.20( 0.10) 0.50 0.9 406.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
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1 383.10 8.10 3.080 0.20( 0.10) 0.50 151.7 406.00
2 411.25 9.66 2.783 0.20( 0.10) 0.50 180.9 402.00
3 421.81 10.31 2.682 0.20( 0.10) 0.50 192.9 101.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 421.81 Tc (MIN.) = 10.31

EFFECTIVE AREA (ACRES) = 192.90 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA (ACRES) = 192.9

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 405.00 = 1699.00 FEET.
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FLOW PROCESS FROM NODE 405.00 TO NODE 408.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 342.00 DOWNSTREAM (FEET) = 326.00
FLOW LENGTH (FEET) = 660.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 66.0 INCH PIPE IS 46.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 23.44

GIVEN PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 421.81

PIPE TRAVEL TIME (MIN.) = 0.47 Tc (MIN.) = 10.78

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 408.00 = 2359.00 FEET.
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FLOW PROCESS FROM NODE 408.00 TO NODE 408.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.78

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.615

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"OPEN BRUSH" C 1.94 0.25 1.000 77
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 1.94 SUBAREA RUNOFF (CFS) = 4.13
EFFECTIVE AREA (ACRES) = 194.84 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50

TOTAL AREA (ACRES) = 194.8 PEAK FLOW RATE (CFS) = 440.68
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FLOW PROCESS FROM NODE 408.00 TO NODE 408.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.78

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.615

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"8-10 DWELLINGS/ACRE" C 4.10 0.25 0.400 69
RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 4.13 0.20 0.400 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.22

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.400

SUBAREA AREA (ACRES) = 8.23 SUBAREA RUNOFF (CFS) = 18.70
EFFECTIVE AREA (ACRES) = 203.07 AREA-AVERAGED Fm(INCH/HR) = 0.10
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AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.50
TOTAL AREA (ACRES) = 203.1 PEAK FLOW RATE (CFS) = 459.38

R R I R R S R i S I I S S I S R S I S S R S b I b I b S R S I S I IR R S I I S R I b S b I b S b I S b S 3

FLOW PROCESS FROM NODE 408.00 TO NODE 409.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<Z
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 326.00 DOWNSTREAM(FEET) = 321.00
FLOW LENGTH (FEET) = 145.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 23.40

PIPE FLOW VELOCITY = (TOTAL FLOW)/ (PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER (INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 459.38

PIPE TRAVEL TIME (MIN.) = 0.10 Tc (MIN.) = 10.88

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 409.00 = 2504.00 FEET.

hhkhkhkhkhk kA hhk Ak hhkhkhkhk bk hkhk bk h ok bk hkhkhkhk bk hkhkhhkhkhkhhkhkhk ko hkhkhkhkhkhkhhkhkhhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 409.00 TO NODE 409.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 10.88

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.600

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"1l DWELLING/ACRE" cC 1.62 0.25 0.800 69
RESIDENTIAL

"1l DWELLING/ACRE" D 1.62 0.20 0.800 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.23

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA (ACRES) = 3.24 SUBAREA RUNOFF (CFS) = 7.06
EFFECTIVE AREA (ACRES) = 206.31 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.51

TOTAL AREA (ACRES) = 206.3 PEAK FLOW RATE (CFS) = 463.83

hhkhkhkhkhkh Ak hk Ak hhkhhkhkhkhhk bk hhk bk hkhkhkhk ok hkhkhkhhk bk hhkhkhkhkhkhkhkhkhkhkhhkhkhhkhhkhkhkhhkhkhkhkhkhkrhhkrhkhkhkhhkhkxkkx

FLOW PROCESS FROM NODE 409.00 TO NODE 410.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 321.00 DOWNSTREAM(FEET) = 298.00
FLOW LENGTH (FEET) = 393.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 60.0 INCH PIPE IS 39.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 33.63

GIVEN PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 463.83

PIPE TRAVEL TIME (MIN.) = 0.19 Tc (MIN.) = 11.07

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 410.00 = 2897.00 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 11.07
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.574
SUBAREA LOSS RATE DATA(AMC II):
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DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK D 6.89 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) = 6.89 SUBAREA RUNOFF (CFS) = 14.91
EFFECTIVE AREA (ACRES) = 213.20 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52
TOTAL AREA (ACRES) = 213.2 PEAK FLOW RATE (CFS) = 473.86

hhkhkhkhkhkh Ak hk Ak hhkhhkhkhkhkhk bk hhk bk hkhkhkhk ok hkhkhkh ko bk hhkhkhk ko hkhkhkhkhkhkhhk bk hhkhhkhkhkhhkhkhkhkhkhkrkhhkrhkhkhkhhkhkxkkxx

FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 11.07

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.574

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK cC 0.40 0.25 0.850 69
PUBLIC PARK D 0.41 0.20 0.850 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.22

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA (ACRES) = 0.81 SUBAREA RUNOFF (CFS) = 1.74
EFFECTIVE AREA (ACRES) = 214.01 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.52

TOTAL AREA (ACRES) = 214.0 PEAK FLOW RATE (CFS) = 475.59

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 214.0 TC(MIN.) = 11.07
EFFECTIVE AREA (ACRES) = 214.01 AREA-AVERAGED Fm(INCH/HR)= 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.518
PEAK FLOW RATE (CFS) = 475.59
** PEAK FLOW RATE TABLE **
STREAM 0 Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 438.37 8.86 2.924 0.20( 0.11) 0.52 172.8 406.00
2 465.44 10.42 2.665 0.20( 0.11) 0.52 202.0 402.00
3 475.59 11.07 2.574 0.20( 0.10) 0.52 214.0 101.00

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

(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:

Kkkkkkkkkkkkkkkkkkkkkkkk** DESCRIPTION OF STUDY ** % k% %k sk ko kokkokkkokkokkkkkkkk
* LAGUNA NIGUEL TOWN CENTER

* EXISTING CONDITIONS

* 25-YEAR STORM EVENT

LR R I I I I I I I R I S I I S R I I R I S R S I I e S R I R S b e S S R S b I b b S b b R S I S b i 3

FILE NAME: XLNTC25.DAT
TIME/DATE OF STUDY: 09:20 09/25/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

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

*ANTECEDENT MOISTURE CONDITION (AMC) II 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) (F'T) SIDE / SIDE/ WAY (F'T) (F'T) (F'T) (F'T) (n)
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
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 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) = 368.00 DOWNSTREAM(FEET) = 356.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.351

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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COMMERCIAL D 1.46 0.20 0.100 75 6.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 5.69
TOTAL AREA (ACRES) = 1.46 PEAK FLOW RATE (CFS) = 5.69
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 356.00 DOWNSTREAM ELEVATION (FEET) = 347.00
STREET LENGTH (FEET) = 178.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 20.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.010

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.010

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CEFS) = 7.46

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.27

HALFSTREET FLOOD WIDTH (FEET) = 13.28

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.69

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.01

STREET FLOW TRAVEL TIME (MIN.) = 0.80 Tc (MIN.) = 6.80

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.052

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

PUBLIC PARK D 1.01 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) = 1.01 SUBAREA RUNOFF (CFS) = 3.53
EFFECTIVE AREA (ACRES) = 2.47 AREA-AVERAGED Fm (INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA (ACRES) = 2.5 PEAK FLOW RATE (CFS) = 8.83

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.28  HALFSTREET FLOOD WIDTH(FEET) = 14.29

FLOW VELOCITY (FEET/SEC.) = 3.84  DEPTH*VELOCITY (FT*FT/SEC.) = 1.09

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 103.00 = 508.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 203.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 347.00 DOWNSTREAM ELEVATION (FEET) = 338.00
STREET LENGTH (FEET) = 435.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
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Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.83
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.42

HALFSTREET FLOOD WIDTH (FEET) = 14.84

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.80
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.61

STREET FLOW TRAVEL TIME (MIN.) = 1.91 Tc (MIN.) = 8.71

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.523

SUBAREA AREA (ACRES) = 0.00 SUBAREA RUNOFF (CFS) = 0.00

EFFECTIVE AREA (ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.41

TOTAL AREA (ACRES) = 2.5 PEAK FLOW RATE (CFS) = 8.83

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.84

FLOW VELOCITY (FEET/SEC.) = 3.80 DEPTH*VELOCITY (FT*FT/SEC.) = 1.61

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 365.00 DOWNSTREAM (FEET) = 354.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.812

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.747

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 0.36 0.20 0.500 75 7.81

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500

SUBAREA RUNOFF (CFS) = 1.18

TOTAL AREA (ACRES) = 0.36 PEAK FLOW RATE (CFS) = 1.18
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 354.00 DOWNSTREAM (FEET) = 338.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 268.00 CHANNEL SLOPE = 0.0597
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.611

SUBAREA LOSS RATE DATA(AMC 1II):

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

"2 DWELLINGS/ACRE" D 1.05 0.20 0.700 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.82

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) =  8.48

AVERAGE FLOW DEPTH(FEET) = 0.58 TRAVEL TIME(MIN.) = 0.53

Tc (MIN.) = 8.34

SUBAREA AREA (ACRES) = 1.05 SUBAREA RUNOFF (CFS) = 3.28
EFFECTIVE AREA (ACRES) = 1.41 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65

TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 4.42

END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.68 FLOW VELOCITY (FEET/SEC.) = 9.45

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 203.00 = 598.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 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 4.42 8.34 3.611 0.20( 0.13) 0.65 1.4 201.00

LONGEST FLOWPATH FROM NODE 201.00 TO NODE 203.00 = 598.00 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 8.83 8.71 3.523 0.20( 0.08) 0.41 2.5 101.00

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.08 8.34 3.611 0.20( 0.10) 0.50 3.8 201.00
2 13.13 8.71 3.523 0.20( 0.10) 0.49 3.9 101.00
TOTAL AREA (ACRES) = 3.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 13.13 Tc(MIN.) = 8.710

EFFECTIVE AREA (ACRES) = 3.88 AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.49

TOTAL AREA (ACRES) = 3.9

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 203.00 = 943.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 305.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<Z
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 338.00 DOWNSTREAM ELEVATION(FEET) = 327.00
STREET LENGTH(FEET) = 235.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 32.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.13
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.42
HALFSTREET FLOOD WIDTH (FEET) = 14.78
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.70
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.41
STREET FLOW TRAVEL TIME (MIN.) = 0.69 Tc (MIN.) = 9.40
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.375
SUBAREA AREA (ACRES) = 0.00 SUBAREA RUNOFF (CFS) = 0.00
EFFECTIVE AREA (ACRES) = 3.88 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.49
TOTAL AREA (ACRES) = 3.9 PEAK FLOW RATE (CFS) = 13.13

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.78

FLOW VELOCITY (FEET/SEC.) = 5.70 DEPTH*VELOCITY (FT*FT/SEC.) = 2.41

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 305.00 = 1178.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 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) = 355.00 DOWNSTREAM (FEET) = 344.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.812

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.747
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"5-7 DWELLINGS/ACRE" D 0.81 0.20 0.500 75 7.81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500
SUBAREA RUNOFF (CFS) = 2.66
TOTAL AREA (ACRES) = 0.81 PEAK FLOW RATE (CFS) = 2.66
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<KZ
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 344.00 DOWNSTREAM ELEVATION (FEET) = 341.50
STREET LENGTH (FEET) = 112.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00
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DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.19
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH (FEET) = 9.58
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.08
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.98
STREET FLOW TRAVEL TIME (MIN.) = 0.61 Tc (MIN.) = 8.42
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.592
SUBAREA LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.33 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) = 0.33 SUBAREA RUNOFF (CFS) = 1.06
EFFECTIVE AREA (ACRES) = 1.14 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38
TOTAL AREA (ACRES) = 1.1 PEAK FLOW RATE (CFS) = 3.61

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 10.12
FLOW VELOCITY (FEET/SEC.) = 3.16 DEPTH*VELOCITY (FT*FT/SEC.) = 1.04
LONGEST FLOWPATH FROM NODE 301.00 TO NODE 303.00 = 442.00 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.42

RAINFALL INTENSITY (INCH/HR) = 3.59

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA (ACRES) = 1.14

TOTAL STREAM AREA (ACRES) = 1.14

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.61
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FLOW PROCESS FROM NODE 304.00 TO NODE 303.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 366.00 DOWNSTREAM (FEET) = 341.50

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.495

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.836
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL

"2 DWELLINGS/ACRE" D 1.48 0.20 0.700 75 7.49
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700

SUBAREA RUNOFF (CFS) = 4.92

TOTAL AREA (ACRES) = 1.48 PEAK FLOW RATE (CFS) = 4.92
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FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI