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1.0

INTRODUCTION

1.1  GEOGRAPHIC SETTING

The proposed 20.5 +/- acre project site is located on the northerly of South Street and
westerly of East Street in the City of Anaheim, CA. The project is bounded by commercial
development on the northeast, rail right of way on the southwest, South Street on the
southeast and Santa Ana Street on the northwest. The site is currently commercial
warehouse spaces and associated parking.

1.2 PROJECT DESCRIPTION

The proposed project consists of residential condominiums units and an apartment
development. Private drives and auto courts will serve the condominiums and a parking
structure will serve the apartment project. The project main entries are from South Street
and Santa Ana Street.  Condominium buildings are multi-story, townhome style with
multiple units per building. Common use recreation areas are provided for use by the
residents and their guests.

1.3 PURPOSE OF THIS REPORT

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

To determine storm water discharges generated within the project area for determination
of design feasibility and constructability. (See Appendix 2&3).

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

To determine if detention is required for the project.

1.4 REFERENCES
e Orange County Hydrology Manual, 1986
e Orange County Local Drainage Manual, 1986
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Project Site Location Map

EXISTING TOPOGRAPHIC & HYDROLOGIC CONDITIONS
2.1  EXISTING TOPOGRAPHY

The site is generally flat and gently slopes toward South Street from Santa Ana Street.

2.2  EXISTING ON-SITE DRAINAGE PATTERN AND FACILITIES

On site drainage follows the topography of the land, flowing from Santa Ana Street to
South Street. A public storm drain system runs through the project starting at a catch
basin in Santa Ana Street. In addition, a storm drain line picks up drainage from the
adjacent storage yard to the northeast.

PROPOSED STORM DRAIN FACILITIES

The proposed development will maintain the historic drainage pattern and drain from
Santa Ana Street to South Street. All site flows will be collected and directed to the
proposed public storm drain system through the site. Catch basins are located at local
low points within the site to capture subarea flows. Flow control junction structures will
be installed on the storm drain system to meter the water quality flows to Modular
Wetland Systems where the low flow will be treated prior to being released from the site.
Water Quality is discussed in the project WQMP.

3.1 DETENTION

The proposed residential project consists of increased pervious areas as compared to
the existing commercial development resulting is less runoff. The post development

Freeman Site 2 Shopoff
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4.0

5.0

project discharge is less than the existing site discharge for all storm events as shown in
Section 8 of this report. Therefore, detention of proposed flows is not required.

3.2 WATER QUALITY

The proposed project water quality treatment facilities will consist of bio-filtration units
located near each catch basin.  These units will capture and treat the low flows as
required by the SWQCB and the County of Orange. As storm flows increase, high flows
will bypass these units and flow directly to the storm drain system. The water quality
features are detailed in the project WQMP.

HYDROLOGY STUDY

4.1 STORM FREQUENCY

This study is infended to determine discharges for use in the design of storm drain lines.
The 25 year event was chosen as the design criteria as required by the Orange County
Hydrology Manual. Overflow paths are also provided due to the need to ensure the
site is protected during the 100 year event. The project overflow point is located on
South Street at the rail crossing as shown on the proposed hydrology map.

4.2  Hydrologic Soil Group

The project is located within Hydrologic Soil Group B. Soil Group B consists of soils
having moderate infiltration rates when thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to well drained sandy loam soils with
moderately fine to moderately coarse textures. These soils have a moderate rate of
water tfransmission.

4.3 METHODOLOGY

This study was prepared in conformance with the Orange County Hydrology Manual.

A.E.S. Computer Software was utilized to compile the hydrologic data and to determine
the peak discharges.

Copies of the computer print-outs for hydrologic results are included within this report
for the 25 year return frequency storm. (Appendix 2-3)

In addition, the pre and post development discharges were determined for the 2, 10
and 100 year events. The results of the 2 year analyses will be used to determine the
need for Hydromodification as required by the County of Orange.

HYDRAULICS

5.1 HYDROLOGY

The proposed discharge for this analysis was determined by a hydrology study included
in this report as Appendix 3

Freeman Site 3 Shopoff
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5.2 STORM FREQUENCY

Consistent with the design criteria set forth in Section 4.1 of this report, a storm
frequency of 25 year was used.

5.3 METHODOLOGY

The main line storm drain system was sized to convey the proposed condition discharge
to the existing 72" line in South Street. As discussed with the City the hydraulic grade
line control was set at 1’ below flow line of curb and gutter in South Street. This
approach was also used previously at the Colony Park project, also located in the City
of Anaheim. (See Appendix 7).

The 100 year flow in Santa Ana Street was analyzed to confirm that the flow remains
within the street right of way. No changes are proposed to the surface flow in South
street. However, the drainage area to South Street adjacent to the project was analyzed
as part of this report. Street flow analysis for Santa Ana & South Streets is included in
Appendix 8.

DESIGN CRITERIA

The proposed storm drain system 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. Some items listed below may not apply to this project.

All habitable buildings shall be protected from flooding during a 100-year frequency
storm.

Offsite design storm frequency, subject to individual review by the controlling authority,
should be in accordance with the O.C. Hydrology Manual.

Velocity should not exceed 20 FPS in a standard wall R.C.P.

On local streets, flow should not exceed top of curb, for a 10-year storm event, and in
sump conditions, a 25-year storm event shall be used.

Maximum W.S. in CB's for design conditions shall be 0.5" below inlet (FL.) elevation.
Once water is picked up in a storm drain, it should remain in the system.

Pipe size may not be decreased downstream without the City’s approval.

Branching of flow is not allowed.

Junction structures should be designed according to the Orange County Local Drainage
Manual.

Fill Less Than 20 Feet over structures unless special design is approved.

Normal criteria for storm drain design shall be followed.

Freeman Site 4 Shopoff



HYDROLOGY AND HYDRAULIC REPORT July 2017

7.0
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MASTER PLAN OF DRAINAGE

The project area lies within Drainage Area 19 of the City of Anaheim, Barber City
Channel, Master Plan of Drainage dated June 2009. The project area is near the up-
stream end of the drainage area as shown on the Drainage Area Map included within
the Master Plan of Drainage. The existing 72" line in South Street, that the proposed
project flows to, is not shown as deficient in capacity and no improvement to it is
proposed in the Master Plan. The proposed project runoff is less than existing for all
storm events and therefore, the existing 72" will continue perform without improvements
as a result of this development. The Master Plan of Drainage for this area is included in
Appendix 5.

RESULTS AND CONCLUSIONS

8.1 SUMMARY OF EXISTING AND PROPOSED FLOWS
Existing Conditions

2 Year 10 Year 25 Year 100 Year
Discharge 37.22 68.64 82.54 106.27
(cfs)
Time of
Concentration 14.44 13.88 15.02 14.77
(min)

Proposed Conditions

2 Year 10 Year 25 Year 100 Year
Discharge 36.41 68.05 80.92 105.75
(cfs)
Time of
Concentration 16.35 15.19 14.90 14.74
(min)

8.2 EXISTING DRAINAGE & FLOOD PLAIN STUDIES

The project is located in Flood Zone X per Flood Insurance Rate Map (FIRM) Number
06059C0134J, revised December 3, 2009. The project outside the limits of the 100

year flood plain.

8.3 CONCLUSIONS

The analysis provided in this report provides the following conclusions:

1. The project can be constructed and meet all requirements of the County of Orange
with the construction of appropriate storm drain facilities.

2. Overflow protection, flowing to adjacent streets is provided.

3. No improvements are required to the existing storm drain facilities located in
adjacent streets.
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c) Copyright 1983-2013 Advanced Engineering Software (aes)
Ver. 20.0 Release Date: 06/01/2013 License ID 1654

Analysis prepared by:

FUSCOE ENGINEERING, Inc
16795 Von Karman Ave., #100
Irvine, CA 92606
949-474-1960

KA KKk kAAK KKk kAR Kk k kA x*k k%% DESCRIPTION OF STUDY **** %% xkkkkkxhhkhkkkkxkhk k%%
* FREEMAN

* EXISTING CONDITION

* 2 YEAR ANALYSIS
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FILE NAME: FREX2.DAT
TIME/DATE OF STUDY: 08:58 05/29/2017

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 12.00

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

*ANTECEDENT MOISTURE CONDITION (AMC) I 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. (F'T) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (n)
1 24.0 19.0 0.020/0.020/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.67 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

LRI S b I b S b S b Sh 2 S b Sh db S 2 Sb db Sb S Sb b S SR Sb 2 S S Sb b I S Sb b S R S S e Sh b S S S S b Sb S S S b Sb S e Sb S Ib S Sb b db b db b S b4

FLOW PROCESS FROM NODE 10.00 TO NODE 32.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00
ELEVATION DATA: UPSTREAM (FEET) = 167.50 DOWNSTREAM (FEET) =

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.337

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.688

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 0.15 0.30 0.100

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.22

TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.22

FLOW PROCESS FROM NODE 32.00 TO NODE 11.00 IS CODE = o6l

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

CS
CN
36

Tc
(MIN.)
8.34
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UPSTREAM ELEVATION (FEET) = 166.30 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 210.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
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) =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.02

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.30

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH (FEET) = 3.58

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.21

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.24
STREET FLOW TRAVEL TIME (MIN.) = 2.88 Tc(MIN.) = 11.22
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.423
SUBAREA LOSS RATE DATA (AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S

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

COMMERCIAL B 0.12 0.30 0.100
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.15
EFFECTIVE AREA (ACRES) = 0.27 AREA-AVERAGED Fm (INCH/HR) =

00

Cs
CN
36

0.

0.0150

03



AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.34

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.21 HALFSTREET FLOOD WIDTH (FEET) = 4.00
FLOW VELOCITY (FEET/SEC.) = 1.22 DEPTH*VELOCITY (FT*FT/SEC.) = 0.25
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.22

RAINFALL INTENSITY (INCH/HR) = 1.42

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.34

KA A AR A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A AR A A A R A A AR A A AR A A A A A A A A A kA Ak A hA Ak k%K

FLOW PROCESS FROM NODE 12.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 210.00

ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.680

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.769

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 0.76 0.30 0.100 36 7.68

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.19

TOTAL AREA (ACRES) = 0.76 PEAK FLOW RATE (CFS) = 1.19
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.68



RAINFALL INTENSITY (INCH/HR) = 1.77

AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.76
TOTAL STREAM AREA (ACRES) = 0.76
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.19
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.34 11.22 1.423 0.30( 0.03) 0.10 0.3 10.00
2 1.19 7.68 1.769 0.30( 0.03) 0.10 0.8 12.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.48 7.68 1.769 0.30( 0.03) 0.10 0.9 12.00
2 1.29 11.22 1.423 0.30( 0.03) 0.10 1.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.48 Tc (MIN.) = 7.68

EFFECTIVE AREA (ACRES) = 0.94 AREA-AVERAGED Fm(INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
Kok Kk ok ke ko ko k kK ok ko ko ok ok ok ok ok ko ok ok ok K ok ok ok ok ok ok ok ok ko ok ko ok ko ok ko kK ko ko ko kR ok kK Kk ok Kk ok ok ok ok

FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 62

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

Il
=
o
s
N
o

UPSTREAM ELEVATION (FEET) = 165.10 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.67
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH (FEET) = 11.49

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.11



PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.43

STREET FLOW TRAVEL TIME (MIN.) = 6.84 Tc (MIN.) = 14.52

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.227

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 0.36 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.39
EFFECTIVE AREA (ACRES) = 1.30 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 1.48

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 10.83
FLOW VELOCITY (FEET/SEC.) = 1.09 DEPTH*VELOCITY (FT*FT/SEC.) = 0.41
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.52

RAINFALL INTENSITY (INCH/HR) = 1.23

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.30

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.48
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 125.00
ELEVATION DATA: UPSTREAM(FEET) = 164.60 DOWNSTREAM (FEET) = 164.20

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.616

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.928

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 0.15 0.30 0.100 36 6.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 0.26
TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.26
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FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.30 DOWNSTREAM (FEET) = 159.20
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.41

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.26

PIPE TRAVEL TIME (MIN.) = 0.59 Tc (MIN.) = 7.21

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 175.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.21
RAINFALL INTENSITY (INCH/HR) = 1.83
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.15
TOTAL STREAM AREA (ACRES) = 0.15
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.26
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.48 14.52 1.227 0.30( 0.03) 0.10 1.3 12.00
1 1.31 18.29 1.075 0.30( 0.03) 0.10 1.4 10.00
2 0.26 7.21 1.835 0.30( 0.03) 0.10 0.2 14.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.36 7.21 1.835 0.30( 0.03) 0.10 0.8 14.00
2 1.65 14.52 1.227 0.30( 0.03) 0.10 1.5 12.00
3 1.46 18.29 1.075 0.30( 0.03) 0.10 1.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.65 Tc (MIN.) = 14.52



EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR)
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

1.45 0.03
0.30
1.5

10.00 TO NODE

AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Ap 0.10

13.00 930.00 FEET.
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FLOW PROCESS FROM NODE

13.00 TO NODE 16.00 IS CODE 41

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

>>>>>USING USER-SPECIFIED PIPESIZE

(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET)
285.00
18.0 INCH PIPE IS

FLOW LENGTH (FEET)
DEPTH OF FLOW IN

PIPE-FLOW VELOCITY (FEET/SEC.)

GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW (CEFS) 1.6
PIPE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

5

158.10

159.20 DOWNSTREAM (FEET)
MANNING'S N 0.013
6.3 INCHES

18.00

3.02
NUMBER OF PIPES

1.57 16.09

16.00

Tc (MIN.)
10.00 TO NODE

1215.00 FEET.
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FLOW PROCESS FROM NODE

16.00 TO NODE 16.00 IS CODE 1

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

TOTAL NUMBER OF STREAMS

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

TIME OF CONCENTRATION (MIN.
RAINFALL INTENSITY (INCH/HR
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10

EFFECTIVE STREAM AREA (ACRES)

TOTAL STREAM AREA (ACRES)

PEAK FLOW RATE (CFS) AT CONFLUENCE

)
)

3

1 ARE:
16.09
1.16

.03

.30

1.
54

45
1.

1.65
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FLOW PROCESS FROM NODE 17.00 TO NODE 16.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<LKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 310.00
ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 164.90
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) 9.320

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.583

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 1.52 0.30 0.100 36 9.32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 2.13
TOTAL AREA (ACRES) = 1.52 PEAK FLOW RATE (CFS) = 2.13
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.32

RAINFALL INTENSITY (INCH/HR) = 1.58

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.52

TOTAL STREAM AREA (ACRES) = 1.52

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.13

LRI A b I b S b S b S b S b S db S 2 Sb db Sb S Sb b S S Sb 2 S S Sb S S S Sb b S R S S S Sb b S S Sb S S Sb b S e Sh d Sb b Sb  ah b Sb S db S Sb b db b Sb b S b4

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 165.90 DOWNSTREAM (FEET) = 165.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.888

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.530

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 1.26 0.30 0.100 36 9.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.70

TOTAL AREA (ACRES) = 1.26 PEAK FLOW RATE (CFS) = 1.70
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FLOW PROCESS FROM NODE 19.00 TO NODE 16.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 164.90

CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00 CHANNEL SLOPE = 0.0004
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 1.70

FLOW VELOCITY (FEET/SEC.) = 1.05 FLOW DEPTH (FEET) = 0.54

TRAVEL TIME (MIN.) = 4.23 Tc (MIN.) = 14.11

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 16.00 = 585.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<L<LKL

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 14.11
RAINFALL INTENSITY (INCH/HR) = 1.25
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.26
TOTAL STREAM AREA (ACRES) = 1.26
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.70
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.36 8.86 1.630 0.30( 0.03) 0.10 0.8 14.00
1 1.65 16.09 1.157 0.30( 0.03) 0.10 1.5 12.00
1 1.46 19.91 1.024 0.30( 0.03) 0.10 1.5 10.00
2 2.13 9.32 1.583 0.30( 0.03) 0.10 1.5 17.00
3 1.70 14.11 1.248 0.30( 0.03) 0.10 1.3 18.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.85 8.86 1.630 0.30( 0.03) 0.10 3.0 14.00
2 4.94 9.32 1.583 0.30( 0.03) 0.10 3.2 17.00
3 4.98 14.11 1.248 0.30( 0.03) 0.10 4.1 18.00
4 4.77 16.09 1.157 0.30( 0.03) 0.10 4.2 12.00
5 4.21 19.91 1.024 0.30( 0.03) 0.10 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.98 Tc (MIN.) = 14.11
EFFECTIVE AREA (ACRES) = 4.05 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 20.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.10 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.81

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 4.98

PIPE TRAVEL TIME (MIN.) = 0.66 Tc (MIN.) = 14.77

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.77
RAINFALL INTENSITY (INCH/HR) = 1.22
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 4.05
TOTAL STREAM AREA (ACRES) = 4.32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.98
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 260.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.819

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.537

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 0.64 0.30 0.100 36 9.82

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.87

TOTAL AREA (ACRES) = 0.64 PEAK FLOW RATE (CFS) = 0.87
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FLOW PROCESS FROM NODE 22.00 TO NODE 20.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 158.20 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 20.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.1 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 5.46

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.87

PIPE TRAVEL TIME (MIN.) = 0.06 Tc (MIN.) = 9.88

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 20.00 = 280.00 FEET.

KRR AR AR AR A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR A A A IR AR A R AR AR AR AR AR AR AR AR A A A A A Ak A hA Ak k%

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.88
RAINFALL INTENSITY (INCH/HR) = 1.53
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.64
TOTAL STREAM AREA (ACRES) = 0.64
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.87
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.85 9.53 1.564 0.30( 0.03) 0.10 3.0 14.00
1 4.94 9.98 1.523 0.30( 0.03) 0.10 3.2 17.00
1 4.98 14.77 1.216 0.30( 0.03) 0.10 4.1 18.00
1 4.77 16.76 1.131 0.30( 0.03) 0.10 4.2 12.00
1 4.21 20.60 1.004 0.30( 0.03) 0.10 4.3 10.00
2 0.87 9.88 1.531 0.30( 0.03) 0.10 0.6 21.00
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 5.70 9.53 1.564 0.30( 0.03) 0.10 3.7 14.00
2 5.79 9.88 1.531 0.30( 0.03) 0.10 3.8 21.00
3 5.80 9.98 1.523 0.30( 0.03) 0.10 3.8 17.00
4 5.67 14.77 1.216 0.30( 0.03) 0.10 4.7 18.00
5 5.40 16.76 1.131 0.30( 0.03) 0.10 4.9 12.00
6 4.77 20.60 1.004 0.30( 0.03) 0.10 5.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 5.80 Tc (MIN.) = 9.98
EFFECTIVE AREA (ACRES) = 3.83 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 5.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.60 DOWNSTREAM (FEET) = 156.40
FLOW LENGTH (FEET) = 365.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.94

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 5.80

PIPE TRAVEL TIME (MIN.) = 1.54 Tc (MIN.) = 11.52

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 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.) = 11.52

RAINFALL INTENSITY (INCH/HR) = 1.40

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 3.83

TOTAL STREAM AREA (ACRES) = 4.96

PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.80
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.122

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.431

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 1.40 0.30 0.100 36 11.12

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.76

TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 1.76
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FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 51



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

ELEVATION DATA: UPSTREAM (FEET) = 165.50 DOWNSTREAM (FEET) = 161.10

CHANNEL LENGTH THRU SUBAREA (FEET) = 330.00 CHANNEL SLOPE = 0.0133
CHANNEL BASE (FEET) = 20.00 "zZ" FACTOR = 0.020
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.275

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 3.87 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.95

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.23
AVERAGE FLOW DEPTH (FEET) = 0.09 TRAVEL TIME (MIN.) = 2.47

Tc (MIN.) = 13.59

SUBAREA AREA (ACRES) = 3.87 SUBAREA RUNOFF (CFS) = 4.34
EFFECTIVE AREA (ACRES) = 5.27 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 5.3 PEAK FLOW RATE (CFS) = 5.90

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.11 FLOW VELOCITY (FEET/SEC.) = 2.65
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 26.00 = 650.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 158.00 DOWNSTREAM (FEET) = 156.40
FLOW LENGTH (FEET) = 315.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.65

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 5.90

PIPE TRAVEL TIME (MIN.) = 1.13 Tc (MIN.) = 14.72

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 23.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 14.72

RAINFALL INTENSITY (INCH/HR) = 1.22
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30



AREA-AVERAGED Ap
EFFECTIVE STREAM AREA (ACRES) =
TOTAL STREAM AREA (ACRES) =

PEAK FLOW RATE (CFS)

** CONFLUENCE DATA **

STREAM
NUMBER
1

N PR e e

(C

5.

g 01 O o1 Ol

Q

FS)
70
.79
.80
.67
.40
77
.90

RAINFALL INTENSITY AND
CONFLUENCE FORMULA USED FOR 2

** PEAK FLOW RATE TABLE **

STREAM
NUMBER
1

~ oUW N

(C

10.
11.
11.
11.
11.
10.

9.

Q
FS)
95
11
14
62
23
59
40

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) =
EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR) =
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

0.10
5.27
5.27

AT CONFLUENCE = 5.90

Tc Intensity Fp (Fm) Ap Ae
(MIN.) (INCH/HR) (INCH/HR) (ACRES)
11.08 1.434 0.30( 0.03) 0.10 3.7
11.43 1.409 0.30( 0.03) 0.10 3.8
11.52 1.402 0.30( 0.03) 0.10 3.8
16.32 1.148 0.30( 0.03) 0.10 4.7
18.33 1.074 0.30( 0.03) 0.10 4.9
22.23 0.961 0.30( 0.03) 0.10 5.0
14.72 1.218 0.30( 0.03) 0.10 5.3

TIME OF CONCENTRATION RATIO
STREAMS.

Tc Intensity Fp (Fm) Ap Ae
(MIN.) (INCH/HR) (INCH/HR) (ACRES)
11.08 1.434 0.30( 0.03) 0.10 7.6
11.43 1.409 0.30( 0.03) 0.10 7.9
11.52 1.402 0.30( 0.03) 0.10 8.0
14.72 1.218 0.30( 0.03) 0.10 9.7
16.32 1.148 0.30( 0.03) 0.10 10.0
18.33 1.074 0.30( 0.03) 0.10 10.1
22.23 0.961 0.30( 0.03) 0.10 10.2

11.62 Tc (MIN.) = 14.72
= 9.68 AREA-AVERAGED Fm (INCH/HR)
0.30 AREA-AVERAGED Ap = 0.10
= 10.2

10.00 TO NODE 23.00

HEADWATER

NODE

14.
21.
17.
18.
12.
10.
24.

00
00
00
00
00
00
00

HEADWATER

NODE

14.
.00
17.
24.
18.
12.
10.

21

0.03

00

00
00
00
00
00

= 1730.00 FEET.
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FLOW PROCESS FROM NODE

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

>>>>>USING USER-SPECIFIED PIPESIZE

23.0

0 TO NODE

27.00 IS CODE =

(EXISTING ELEMENT) <<<<<

41

ELEVATION DATA: UPSTREAM(FEET)
FLOW LENGTH (FEET)
DEPTH OF FLOW IN
PIPE-FLOW VELOCITY (FEET/SEC.) =
GIVEN PIPE DIAMETER (INCH) =
PIPE-FLOW (CES)
PIPE TRAVEL TIME (MIN.)
LONGEST FLOWPATH FROM NODE

235.0

0

= 156.40 DOWNSTREAM (FEET) =

30.0 INCH PIPE IS 14.0 INCHES

11.62

30

0.76

MANNING'S N = 0.013
5.16

.00 NUMBER OF PIPES
Tc (MIN.) = 15.48

10.00 TO NODE 27.00

155.40

. 1965.00 FEET.
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FLOW PROCESS FROM NODE

27.0

0 TO NODE

27.00 IS CODE =

1



TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.48

RAINFALL INTENSITY (INCH/HR) = 1.18

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 9.68

TOTAL STREAM AREA (ACRES) = 10.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 11.62
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FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00
ELEVATION DATA: UPSTREAM (FEET) = 170.00 DOWNSTREAM (FEET) = 166.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.101

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.019

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 1.32 0.30 0.100 36 6.10

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.36

TOTAL AREA (ACRES) = 1.32 PEAK FLOW RATE (CFS) = 2.36
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FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 164.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.0077
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 1.500
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.777

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 2.72 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.51

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.29



AVERAGE FLOW DEPTH (FEET) = 0.25 TRAVEL TIME (MIN.) = 1.52

Tc (MIN.) = 7.62

SUBAREA AREA (ACRES) = 2.72 SUBAREA RUNOFF (CFS) = 4.28
EFFECTIVE AREA (ACRES) = 4.04 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 4.0 PEAK FLOW RATE (CFS) = 6.35

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.32 FLOW VELOCITY (FEET/SEC.) = 3.68
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<<

>>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00

ELEVATION DATA: UPSTREAM (FEET) = 167.40 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.381

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.810

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 2.23 0.30 0.100 36 7.38

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 2.23 INITIAL SUBAREA RUNOFF (CFS) = 3.57

** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc (MIN.) = 7.62

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.777

SUBAREA AREA (ACRES) = 2.23 SUBAREA RUNOFF (CFS) = 3.51
EFFECTIVE AREA (ACRES) = 6.27  AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED 2Ap = 0.10

TOTAL AREA (ACRES) = 6.3 PEAK FLOW RATE (CFS) = 9.86
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FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM (FEET) = 155.40
FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.16

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 9.86

PIPE TRAVEL TIME (MIN.) = 0.33 Tc (MIN.) = 7.95

LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 685.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.95
RAINFALL INTENSITY (INCH/HR) = 1.73
AREA-AVERAGED Fm (INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.27
TOTAL STREAM AREA (ACRES) = 6.27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.86
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.95 11.85 1.380 0.30( 0.03) 0.10 7.6 14.00
1 11.11 12.19 1.357 0.30( 0.03) 0.10 7.9 21.00
1 11.14 12.29 1.351 0.30( 0.03) 0.10 8.0 17.00
1 11.62 15.48 1.183 0.30( 0.03) 0.10 9.7 24.00
1 11.23 17.09 1.118 0.30( 0.03) 0.10 10.0 18.00
1 10.59 19.11 1.049 0.30( 0.03) 0.10 10.1 12.00
1 9.40 23.03 0.942 0.30( 0.03) 0.10 10.2 10.00
2 9.86 7.95 1.735 0.30( 0.03) 0.10 6.3 28.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM o) Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.14 7.95 1.735 0.30( 0.03) 0.10 11.4 28.00
2 18.76 11.85 1.380 0.30( 0.03) 0.10 13.9 14.00
3 18.78 12.19 1.357 0.30( 0.03) 0.10 14.2 21.00
4 18.78 12.29 1.351 0.30( 0.03) 0.10 14.2 17.00
5 18.29 15.48 1.183 0.30( 0.03) 0.10 15.9 24.00
6 17.52 17.09 1.118 0.30( 0.03) 0.10 16.2 18.00
7 16.48 19.11 1.049 0.30( 0.03) 0.10 16.4 12.00
8 14.67 23.03 0.942 0.30( 0.03) 0.10 16.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 19.14 Tc (MIN.) = 7.95
EFFECTIVE AREA (ACRES) = 11.38 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 16.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 31.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM (FEET) = 155.40 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 105.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 17.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.61

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 19.14

PIPE TRAVEL TIME (MIN.) = 0.31 Tc (MIN.) = 8.26

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 10
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FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) =  300.00
ELEVATION DATA: UPSTREAM (FEET) = 166.30 DOWNSTREAM (FEET) = 166.00
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) =  11.850
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.379
SUBAREA Tc AND LOSS RATE DATA (AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 2.62 0.30 0.100 36 11.85
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 3.18
TOTAL AREA (ACRES) = 2.62  PEAK FLOW RATE (CFS) = 3.18
P e b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i g
FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<
UPSTREAM ELEVATION (FEET) = 166.00 DOWNSTREAM ELEVATION (FEET) = 165.60
STREET LENGTH (FEET) = 485.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 25.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

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) = 5.32
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47
HALFSTREET FLOOD WIDTH (FEET) = 17.07
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.88
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.41
STREET FLOW TRAVEL TIME (MIN.) = 9.21 Tc (MIN.) = 21.06
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.992
SUBAREA LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 4.89 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 4.89 SUBAREA RUNOFF (CFS) = 4.23
EFFECTIVE AREA (ACRES) = 7.51 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 7.5 PEAK FLOW RATE (CFS) = 6.50

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.40
FLOW VELOCITY (FEET/SEC.) = 0.93 DEPTH*VELOCITY (FT*FT/SEC.) = 0.46
LONGEST FLOWPATH FROM NODE 32.00 TO NODE 34.00 = 785.00 FEET.
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 165.60 DOWNSTREAM (FEET) = 165.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 CHANNEL SLOPE = 0.0011
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 0.020

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

CHANNEL FLOW THRU SUBAREA (CFS) = 6.50

FLOW VELOCITY (FEET/SEC.) = 2.08 FLOW DEPTH (FEET) = 0.62

TRAVEL TIME (MIN.) = 1.44 Tc (MIN.) = 22.50

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 22.50

RAINFALL INTENSITY (INCH/HR) = 0.95
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30



AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 7.51
TOTAL STREAM AREA (ACRES) = 7.51

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.50
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 665.00
ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 165.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.351

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.288

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 6.31 0.30 0.100 36 13.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 7.15

TOTAL AREA (ACRES) = 6.31 PEAK FLOW RATE (CFS) = 7.15
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<L<LKL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.35
RAINFALL INTENSITY (INCH/HR) = 1.29
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.31
TOTAL STREAM AREA (ACRES) = 6.31
PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.15
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.50 22.50 0.955 0.30( 0.03) 0.10 7.5 32.00
2 7.15 13.35 1.288 0.30( 0.03) 0.10 6.3 35.00

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 12.39 13.35 1.288 0.30( 0.03) 0.10 10.8 35.00
2 11.75 22.50 0.955 0.30( 0.03) 0.10 13.8 32.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 12.39 Tc (MIN.) = 13.35

EFFECTIVE AREA (ACRES) = 10.77 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.8

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 31.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.75

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 12.39

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 13.40

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM o) Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 12.39 13.40 1.285 0.30( 0.03) 0.10 10.8 35.00

2 11.75 22.56 0.953 0.30( 0.03) 0.10 13.8 32.00

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 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 19.14 8.26 1.697 0.30( 0.03) 0.10 11.4 28.00

2 18.76 12.16 1.359 0.30( 0.03) 0.10 13.9 14.00

3 18.78 12.51 1.337 0.30( 0.03) 0.10 14.2 21.00

4 18.78 12.60 1.331 0.30( 0.03) 0.10 14.2 17.00

5 18.29 15.80 1.170 0.30( 0.03) 0.10 15.9 24.00

6 17.52 17.41 1.106 0.30( 0.03) 0.10 16.2 18.00

7 16.48 19.43 1.038 0.30( 0.03) 0.10 16.4 12.00

8 14.67 23.36 0.934 0.30( 0.03) 0.10 16.5 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER



NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 29.28 8.26 1.697 0.30( 0.03) 0.10 18.0 28.00
2 30.66 12.16 1.359 0.30( 0.03) 0.10 23.7 14.00
3 30.82 12.51 1.337 0.30( 0.03) 0.10 24.2 21.00
4 30.86 12.60 1.331 0.30( 0.03) 0.10 24.3 17.00
5 31.05 13.40 1.285 0.30( 0.03) 0.10 25.4 35.00
6 30.51 15.80 1.170 0.30( 0.03) 0.10 27.5 24.00
7 29.63 17.41 1.106 0.30( 0.03) 0.10 28.3 18.00
8 28.45 19.43 1.038 0.30( 0.03) 0.10 29.2 12.00
9 26.79 22.56 0.953 0.30( 0.03) 0.10 30.3 32.00
10 26.18 23.36 0.934 0.30( 0.03) 0.10 30.3 10.00
TOTAL AREA (ACRES) = 30.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 31.05 Tc(MIN.) = 13.404
EFFECTIVE AREA (ACRES) = 25.42 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 30.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 155.00 DOWNSTREAM (FEET) = 153.80
FLOW LENGTH (FEET) = 265.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 20.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.75

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 31.05

PIPE TRAVEL TIME (MIN.) = 0.65 Tc (MIN.) = 14.06

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.06

RAINFALL INTENSITY (INCH/HR) = 1.25

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 25.42

TOTAL STREAM AREA (ACRES) = 30.32

PEAK FLOW RATE (CFS) AT CONFLUENCE = 31.05
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 325.00
ELEVATION DATA: UPSTREAM (FEET) = 169.50 DOWNSTREAM (FEET) = 168.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.011

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.614

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 1.65 0.30 0.100 36 9.01

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.35

TOTAL AREA (ACRES) = 1.65 PEAK FLOW RATE (CFS) = 2.35
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FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 153.80
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.61

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 2.35

PIPE TRAVEL TIME (MIN.) = 0.12 Tc (MIN.) = 9.13

LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<KLK<LKL

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.13
RAINFALL INTENSITY (INCH/HR) = 1.60
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.65
TOTAL STREAM AREA (ACRES) = 1.65
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.35
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 29.28 8.92 1.623 0.30( 0.03) 0.10 18.0 28.00



1 30.66 12.82 1.319 0.30( 0.03) 0.10 23.7 14.00
1 30.82 13.16 1.299 0.30( 0.03) 0.10 24.2 21.00
1 30.86 13.26 1.293 0.30( 0.03) 0.10 24.3 17.00
1 31.05 14.06 1.251 0.30( 0.03) 0.10 25.4 35.00
1 30.51 16.45 1.143 0.30( 0.03) 0.10 27.5 24.00
1 29.63 18.07 1.083 0.30( 0.03) 0.10 28.3 18.00
1 28.45 20.10 1.018 0.30( 0.03) 0.10 29.2 12.00
1 26.79 23.24 0.937 0.30( 0.03) 0.10 30.3 32.00
1 26.18 24.05 0.919 0.30( 0.03) 0.10 30.3 10.00
2 2.35 9.13 1.602 0.30( 0.03) 0.10 1.6 37.00
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 31.61 8.92 1.623 0.30( 0.03) 0.10 19.6 28.00
2 31.71 9.13 1.602 0.30( 0.03) 0.10 20.0 37.00
3 32.59 12.82 1.319 0.30( 0.03) 0.10 25.3 14.00
4 32.72 13.16 1.299 0.30( 0.03) 0.10 25.9 21.00
5 32.75 13.26 1.293 0.30( 0.03) 0.10 26.0 17.00
6 32.87 14.06 1.251 0.30( 0.03) 0.10 27.1 35.00
7 32.18 16.45 1.143 0.30( 0.03) 0.10 29.2 24.00
8 31.21 18.07 1.083 0.30( 0.03) 0.10 30.0 18.00
9 29.93 20.10 1.018 0.30( 0.03) 0.10 30.8 12.00
10 28.15 23.24 0.937 0.30( 0.03) 0.10 32.0 32.00
11 27.51 24.05 0.919 0.30( 0.03) 0.10 32.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 32.87 Tc (MIN.) = 14.06
EFFECTIVE AREA (ACRES) = 27.07 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 32.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 153.80 DOWNSTREAM (FEET) = 152.80

FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 21.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.75

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 32.87

PIPE TRAVEL TIME (MIN.) = 0.57 Tc (MIN.) = 14.63

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1



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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 14.63

RAINFALL INTENSITY (INCH/HR) = 1.22

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 27.07

TOTAL STREAM AREA (ACRES) = 31.97

PEAK FLOW RATE (CFS) AT CONFLUENCE = 32.87
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FLOW PROCESS FROM NODE 40.00 TO NODE 39.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM(FEET) = 167.40 DOWNSTREAM (FEET) = 167.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.359
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.288
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.48 0.30 0.100 36 13.36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 0.54
TOTAL AREA (ACRES) = 0.48 PEAK FLOW RATE (CFS) = 0.54
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.36

RAINFALL INTENSITY (INCH/HR) = 1.29

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.48

TOTAL STREAM AREA (ACRES) = 0.48

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.54

** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE



1 31.61 9.50 1.566 0.30( 0.03) 0.10 19.6 28.00
1 31.71 9.71 1.547 0.30( 0.03) 0.10 20.0 37.00
1 32.59 13.39 1.286 0.30( 0.03) 0.10 25.3 14.00
1 32.72 13.73 1.268 0.30( 0.03) 0.10 25.9 21.00
1 32.75 13.83 1.263 0.30( 0.03) 0.10 26.0 17.00
1 32.87 14.63 1.223 0.30( 0.03) 0.10 27.1 35.00
1 32.18 17.03 1.120 0.30( 0.03) 0.10 29.2 24.00
1 31.21 18.65 1.063 0.30( 0.03) 0.10 30.0 18.00
1 29.93 20.69 1.002 0.30( 0.03) 0.10 30.8 12.00
1 28.15 23.83 0.924 0.30( 0.03) 0.10 32.0 32.00
1 27.51 24.64 0.906 0.30( 0.03) 0.10 32.0 10.00
2 0.54 13.36 1.288 0.30( 0.03) 0.10 0.5 40.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM o) Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 32.09 9.50 1.566 0.30( 0.03) 0.10 20.0 28.00
2 32.19 9.71 1.547 0.30( 0.03) 0.10 20.3 37.00
3 33.13 13.36 1.288 0.30( 0.03) 0.10 25.7 40.00
4 33.13 13.39 1.286 0.30( 0.03) 0.10 25.8 14.00
5 33.26 13.73 1.268 0.30( 0.03) 0.10 26.3 21.00
6 33.28 13.83 1.263 0.30( 0.03) 0.10 26.5 17.00
7 33.39 14.63 1.223 0.30( 0.03) 0.10 27.6 35.00
8 32.65 17.03 1.120 0.30( 0.03) 0.10 29.6 24.00
9 31.65 18.65 1.063 0.30( 0.03) 0.10 30.5 18.00
10 30.35 20.69 1.002 0.30( 0.03) 0.10 31.3 12.00
11 28.54 23.83 0.924 0.30( 0.03) 0.10 32.4 32.00
12 27.89 24.64 0.906 0.30( 0.03) 0.10 32.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 33.39 Tc (MIN.) = 14.63
EFFECTIVE AREA (ACRES) = 27.55 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED 2p = 0.10
TOTAL AREA (ACRES) = 32.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 41.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 152.80 DOWNSTREAM (FEET) = 152.00
FLOW LENGTH (FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 20.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.43

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 33.39

PIPE TRAVEL TIME (MIN.) = 0.54 Tc (MIN.) = 15.17

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.



R I e i b b b b 2 S A A b b b S A IR b b I b AR A b b b b dh Ib b b b S S b S b b b S A Sh b b b b dh b b b b e AR dh b b b e 2 A I b b 4

FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.17

RAINFALL INTENSITY (INCH/HR) = 1.20

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 27.55

TOTAL STREAM AREA (ACRES) = 32.45

PEAK FLOW RATE (CFS) AT CONFLUENCE = 33.39
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FLOW PROCESS FROM NODE 42.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 163.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.464

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.953

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 0.66 0.30 0.100 36 6.46

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.14

TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 1.14
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 6.46

RAINFALL INTENSITY (INCH/HR) = 1.95

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES) = 0.66

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.14

0.66



** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 32.09 10.05 1.517 0.30( 0.03) 0.10 20.0 28.00
1 32.19 10.26 1.499 0.30( 0.03) 0.10 20.3 37.00
1 33.13 13.90 1.259 0.30( 0.03) 0.10 25.7 40.00
1 33.13 13.93 1.257 0.30( 0.03) 0.10 25.8 14.00
1 33.26 14.28 1.240 0.30( 0.03) 0.10 26.3 21.00
1 33.28 14.37 1.235 0.30( 0.03) 0.10 26.5 17.00
1 33.39 15.17 1.197 0.30( 0.03) 0.10 27.6 35.00
1 32.65 17.57 1.100 0.30( 0.03) 0.10 29.6 24.00
1 31.65 19.20 1.046 0.30( 0.03) 0.10 30.5 18.00
1 30.35 21.24 0.987 0.30( 0.03) 0.10 31.3 12.00
1 28.54 24.39 0.911 0.30( 0.03) 0.10 32.4 32.00
1 27.89 25.21 0.894 0.30( 0.03) 0.10 32.5 10.00
2 1.14 6.46 1.953 0.30( 0.03) 0.10 0.7 42.00
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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 27.85 6.46 1.953 0.30( 0.03) 0.10 13.5 42.00
2 32.97 10.05 1.517 0.30( 0.03) 0.10 20.6 28.00
3 33.06 10.26 1.499 0.30( 0.03) 0.10 21.0 37.00
4 33.86 13.90 1.259 0.30( 0.03) 0.10 26.4 40.00
5 33.86 13.93 1.257 0.30( 0.03) 0.10 26.4 14.00
6 33.97 14.28 1.240 0.30( 0.03) 0.10 27.0 21.00
7 34.00 14.37 1.235 0.30( 0.03) 0.10 27.1 17.00
8 34.08 15.17 1.197 0.30( 0.03) 0.10 28.2 35.00
9 33.28 17.57 1.100 0.30( 0.03) 0.10 30.3 24.00
10 32.26 19.20 1.046 0.30( 0.03) 0.10 31.1 18.00
11 30.92 21.24 0.987 0.30( 0.03) 0.10 32.0 12.00
12 29.06 24.39 0.911 0.30( 0.03) 0.10 33.1 32.00
13 28.40 25.21 0.894 0.30( 0.03) 0.10 33.1 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 34.08 Tc (MIN.) = 15.17
EFFECTIVE AREA (ACRES) = 28.21 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 33.1
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 152.00 DOWNSTREAM (FEET) = 151.80
FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 18.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.94



GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 34.08
PIPE TRAVEL TIME (MIN.) = 0.06 Tc (MIN.) = 15.23
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 10

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

KRR AR A A A A A A A A A A A A A A A A A A A A AR AR AR A I A KA A KA I A I AR A I AR A A I AR A I AR AR A A AR A A Ak kK

FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<LKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 350.00

ELEVATION DATA: UPSTREAM (FEET) = 164.00 DOWNSTREAM (FEET) = 162.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.894

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.626

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 1.55 0.30 0.100 36 8.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.23

TOTAL AREA (ACRES) = 1.55 PEAK FLOW RATE (CFS) = 2.23
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 162.00 DOWNSTREAM (FEET) = 161.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 165.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 2.23

FLOW VELOCITY (FEET/SEC.) = 1.69 FLOW DEPTH (FEET) = 0.44

TRAVEL TIME (MIN.) = 1.63 Tc (MIN.) = 10.53

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:



TIME OF CONCENTRATION (MIN.) 10.53

RAINFALL INTENSITY (INCH/HR) = 1.48
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.55
TOTAL STREAM AREA (ACRES) = 1.55
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.23
Kok Kk ok kK ok kK ok kK ok kK ok kK ok ok ko ko ok ko kK ok kK ok ok ok kK ok kK k ko ok kR Kk ok Kk ko ok ok ko kK ok kK ok ok Kk kK ok ok
FLOW PROCESS FROM NODE 47.00 TO NODE 46.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 285.00

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 161.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.157
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.842
SUBAREA Tc AND LOSS RATE DATA (AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.23 0.30 0.100 36 7.16
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 2.01
TOTAL AREA (ACRES) = 1.23  PEAK FLOW RATE (CFS) = 2.01
P A b b I b b e b b b b b b b b b b b b b b b b I e b b b b b b b b b b b b b b b b b b b b b b I e b b b b b b b b e b b b b b b b b b b b b b b b b 4
FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.16

RAINFALL INTENSITY (INCH/HR) = 1.84

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.23

TOTAL STREAM AREA (ACRES) = 1.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.01

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.23 10.53 1.477 0.30( 0.03) 0.10 1.5 44.00
2 2.01 7.16 1.842 0.30( 0.03) 0.10 1.2 47.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.90 7.16 1.842 0.30( 0.03) 0.10 2.3 47.00
2 3.83 10.53 1.477 0.30( 0.03) 0.10 2.8 44.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.90 Tc (MIN.) = 7.16

EFFECTIVE AREA (ACRES) = 2.28 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.8

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.00 DOWNSTREAM (FEET) = 151.80

FLOW LENGTH (FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.33

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 3.90

PIPE TRAVEL TIME (MIN.) = 0.21 Tc (MIN.) = 7.36

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 3.90 7.36 1.813 0.30( 0.03) 0.10 2.3 47.00

2 3.83 10.73 1.460 0.30( 0.03) 0.10 2.8 44.00

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 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 27.85 6.53 1.942 0.30( 0.03) 0.10 13.5 42.00
2 32.97 10.11 1.511 0.30( 0.03) 0.10 20.6 28.00
3 33.06 10.32 1.494 0.30( 0.03) 0.10 21.0 37.00
4 33.86 13.97 1.255 0.30( 0.03) 0.10 26.4 40.00
5 33.86 14.00 1.254 0.30( 0.03) 0.10 26.4 14.00
6 33.97 14.34 1.237 0.30( 0.03) 0.10 27.0 21.00
7 34.00 14.44 1.232 0.30( 0.03) 0.10 27.1 17.00
8 34.08 15.23 1.1%4 0.30( 0.03) 0.10 28.2 35.00



9 33.28 17.64 1.098 0.30( 0.03) 0.10 30.3 24.00
10 32.26 19.26 1.044 0.30( 0.03) 0.10 31.1 18.00
11 30.92 21.31 0.985 0.30( 0.03) 0.10 32.0 12.00
12 29.06 24.46 0.910 0.30( 0.03) 0.10 33.1 32.00
13 28.40 25.28 0.893 0.30( 0.03) 0.10 33.1 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 31.57 6.53 1.942 0.30( 0.03) 0.10 15.5 42.00
2 32.95 7.36 1.813 0.30( 0.03) 0.10 17.4 47.00
3 36.81 10.11 1.511 0.30( 0.03) 0.10 23.3 28.00
4 36.90 10.32 1.494 0.30( 0.03) 0.10 23.7 37.00
5 36.98 10.73 1.460 0.30( 0.03) 0.10 24.4 44.00
6 37.14 13.97 1.255 0.30( 0.03) 0.10 29.2 40.00
7 37.14 14.00 1.254 0.30( 0.03) 0.10 29.2 14.00
8 37.20 14.34 1.237 0.30( 0.03) 0.10 29.8 21.00
9 37.22 14.44 1.232 0.30( 0.03) 0.10 29.9 17.00
10 37.20 15.23 1.194 0.30( 0.03) 0.10 31.0 35.00
11 36.14 17.64 1.098 0.30( 0.03) 0.10 33.1 24.00
12 34.97 19.26 1.044 0.30( 0.03) 0.10 33.9 18.00
13 33.47 21.31 0.985 0.30( 0.03) 0.10 34.8 12.00
14 31.42 24.46 0.910 0.30( 0.03) 0.10 35.9 32.00
15 30.71 25.28 0.893 0.30( 0.03) 0.10 35.9 10.00
TOTAL AREA (ACRES) = 35.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 37.22 Tc (MIN.) = 14.435
EFFECTIVE AREA (ACRES) = 29.92 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED 2p = 0.10
TOTAL AREA (ACRES) = 35.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 35.9 TC(MIN.) = 14.44
EFFECTIVE AREA (ACRES) = 29.92 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE (CFS) = 37.22
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 31.57 6.53 1.942 0.30( 0.03) 0.10 15.5 42.00
2 32.95 7.36 1.813 0.30( 0.03) 0.10 17.4 47.00
3 36.81 10.11 1.511 0.30( 0.03) 0.10 23.3 28.00
4 36.90 10.32 1.494 0.30( 0.03) 0.10 23.7 37.00
5 36.98 10.73 1.460 0.30( 0.03) 0.10 24 .4 44.00
6 37.14 13.97 1.255 0.30( 0.03) 0.10 29.2 40.00
7 37.14 14.00 1.254 0.30( 0.03) 0.10 29.2 14.00
8 37.20 14.34 1.237 0.30( 0.03) 0.10 29.8 21.00
9 37.22 14.44 1.232 0.30( 0.03) 0.10 29.9 17.00
10 37.20 15.23 1.194 0.30( 0.03) 0.10 31.0 35.00
11 36.14 17.64 1.098 0.30( 0.03) 0.10 33.1 24.00



12 34.97 19.26 1.044 0.30( 0.03) 0.10 33.9 18.00
13 33.47 21.31 0.985 0.30( 0.03) 0.10 34.8 12.00
14 31.42 24 .46 0.910 0.30( 0.03) 0.10 35.9 32.00
15 30.71 25.28 0.893 0.30( 0.03) 0.10 35.9 10.00

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

(c) Copyright 1983-2013 Advanced Engineering Software (aes)
Ver. 20.0 Release Date: 06/01/2013 License ID 1654

Analysis prepared by:

FUSCOE ENGINEERING, Inc
16795 Von Karman Ave., #100
Irvine, CA 92606
949-474-1960
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* FREEMAN
* EXISTING CONDITION
* 10 YEAR ANALYSIS
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FILE NAME: FREX10.DAT
TIME/DATE OF STUDY: 09:01 05/29/2017

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*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. (F'T) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (n)
1 24.0 19.0 0.020/0.020/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.67 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 10.00 TO NODE 32.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00
ELEVATION DATA: UPSTREAM (FEET) = 167.50 DOWNSTREAM (FEET) =

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.337

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.029

SUBAREA Tc AND LOSS RATE DATA (AMC II):

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

COMMERCIAL B 0.15 0.30 0.100

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.40

TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.40

FLOW PROCESS FROM NODE 32.00 TO NODE 11.00 IS CODE = o6l

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

CS
CN
56

Tc
(MIN.)
8.34
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UPSTREAM ELEVATION (FEET) = 166.30 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 210.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
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) =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.02

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.54

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH (FEET) = 0.24

HALFSTREET FLOOD WIDTH (FEET) = 5.48

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.30

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.31
STREET FLOW TRAVEL TIME (MIN.) = 2.70 Tc(MIN.) = 11.04
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.579
SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S

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

COMMERCIAL B 0.12 0.30 0.100
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.28
EFFECTIVE AREA (ACRES) = 0.27 AREA-AVERAGED Fm (INCH/HR) =

00

Cs
CN
56

0.

0.0150

03



AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.62

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.24 HALFSTREET FLOOD WIDTH (FEET) = 5.90
FLOW VELOCITY (FEET/SEC.) = 1.33 DEPTH*VELOCITY (FT*FT/SEC.) = 0.32
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.04

RAINFALL INTENSITY (INCH/HR) = 2.58

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.62
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FLOW PROCESS FROM NODE 12.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 210.00

ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.680

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.174

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.)

COMMERCIAL B 0.76 0.30 0.100 56 7.68

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.15

TOTAL AREA (ACRES) = 0.76 PEAK FLOW RATE (CFS) = 2.15
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.68



RAINFALL INTENSITY (INCH/HR) = 3.17

AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.76
TOTAL STREAM AREA (ACRES) = 0.76
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.15
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.62 11.04 2.579 0.30( 0.03) 0.10 0.3 10.00
2 2.15 7.68 3.174 0.30( 0.03) 0.10 0.8 12.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.68 7.68 3.174 0.30( 0.03) 0.10 0.9 12.00
2 2.36 11.04 2.579 0.30( 0.03) 0.10 1.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 2.68 Tc (MIN.) = 7.68

EFFECTIVE AREA (ACRES) = 0.95 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 62

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

Il
=
o
s
N
o

UPSTREAM ELEVATION (FEET) = 165.10 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.05
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.45

HALFSTREET FLOOD WIDTH (FEET) = 14.83

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.28



PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.58

STREET FLOW TRAVEL TIME (MIN.) = 5.94 Tc (MIN.) = 13.62

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.286

SUBAREA LOSS RATE DATA (AMC 1ITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 0.36 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.73
EFFECTIVE AREA (ACRES) = 1.31 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 2.68

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.44 HALFSTREET FLOOD WIDTH(FEET) = 14.09
FLOW VELOCITY (FEET/SEC.) = 1.23 DEPTH*VELOCITY (FT*FT/SEC.) = 0.54
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.62

RAINFALL INTENSITY (INCH/HR) = 2.29

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.31

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.68
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 125.00
ELEVATION DATA: UPSTREAM(FEET) = 164.60 DOWNSTREAM (FEET) = 164.20

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.616

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.458

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.)

COMMERCIAL B 0.15 0.30 0.100 56 6.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 0.46
TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.46
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FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.30 DOWNSTREAM (FEET) = 159.20

FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.66

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.46

PIPE TRAVEL TIME (MIN.) = 0.50 Tc (MIN.) = 7.12

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 175.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.12
RAINFALL INTENSITY (INCH/HR) = 3.32
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.15
TOTAL STREAM AREA (ACRES) = 0.15
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.406
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.68 13.62 2.286 0.30( 0.03) 0.10 1.3 12.00
1 2.47 17.18 2.001 0.30( 0.03) 0.10 1.4 10.00
2 0.46 7.12 3.316 0.30( 0.03) 0.10 0.2 14.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.50 7.12 3.316 0.30( 0.03) 0.10 0.8 14.00
2 3.00 13.62 2.286 0.30( 0.03) 0.10 1.5 12.00
3 2.74 17.18 2.001 0.30( 0.03) 0.10 1.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.00 Tc (MIN.) = 13.62



EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR)
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

1.46 0.03
0.30
1.5

10.00 TO NODE

AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Ap 0.10

13.00 930.00 FEET.
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FLOW PROCESS FROM NODE

13.00 TO NODE 16.00 IS CODE 41

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

>>>>>USING USER-SPECIFIED PIPESIZE

(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET)
285.00
18.0 INCH PIPE IS

FLOW LENGTH (FEET)
DEPTH OF FLOW IN

PIPE-FLOW VELOCITY (FEET/SEC.)

GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW (CEFS) 3.0
PIPE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

0

158.10

159.20 DOWNSTREAM (FEET)
MANNING'S N 0.013
8.7 INCHES

18.00

3.55
NUMBER OF PIPES

1.34 14.96

16.00

Tc (MIN.)
10.00 TO NODE

1215.00 FEET.
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FLOW PROCESS FROM NODE

16.00 TO NODE 16.00 IS CODE 1

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

TOTAL NUMBER OF STREAMS

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

TIME OF CONCENTRATION (MIN.
RAINFALL INTENSITY (INCH/HR
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10

EFFECTIVE STREAM AREA (ACRES)

TOTAL STREAM AREA (ACRES)

PEAK FLOW RATE (CFS) AT CONFLUENCE

)
)

3

1 ARE:
14.96
2.17

.03

.30

1.
54

46
1.

3.00
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FLOW PROCESS FROM NODE 17.00 TO NODE 16.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<LKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 310.00
ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 164.90
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.320

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.841

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.)

COMMERCIAL B 1.52 0.30 0.100 56 9.32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 3.85
TOTAL AREA (ACRES) = 1.52 PEAK FLOW RATE (CFS) = 3.85

LRI R S b I b S b S b S b S b Ib b S S Sb b Sb S Sb b S S Sb 2 S S Sb b I e Sb b S R Sb S S Sh b S S S S b Sb S db e Sh S b Sb b S b Sb S Ib S Sb b Sb b Sb b g b4

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.32

RAINFALL INTENSITY (INCH/HR) = 2.84

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.52

TOTAL STREAM AREA (ACRES) = 1.52

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.85
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FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 165.90 DOWNSTREAM (FEET) = 165.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.888

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.747

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.)

COMMERCIAL B 1.26 0.30 0.100 56 9.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.08

TOTAL AREA (ACRES) = 1.26 PEAK FLOW RATE (CFS) = 3.08
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FLOW PROCESS FROM NODE 19.00 TO NODE 16.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 164.90

CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00 CHANNEL SLOPE = 0.0004
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 3.08

FLOW VELOCITY (FEET/SEC.) = 1.26 FLOW DEPTH (FEET) = 0.81

TRAVEL TIME (MIN.) = 3.50 Tc (MIN.) = 13.39

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 16.00 = 585.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<L<LKL

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 13.39
RAINFALL INTENSITY (INCH/HR) = 2.31
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.26
TOTAL STREAM AREA (ACRES) = 1.26
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.08
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.50 8.52 2.991 0.30( 0.03) 0.10 0.8 14.00
1 3.00 14.96 2.166 0.30( 0.03) 0.10 1.5 12.00
1 2.74 18.55 1.915 0.30( 0.03) 0.10 1.5 10.00
2 3.85 9.32 2.841 0.30( 0.03) 0.10 1.5 17.00
3 3.08 13.39 2.308 0.30( 0.03) 0.10 1.3 18.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.75 8.52 2.991 0.30( 0.03) 0.10 3.0 14.00
2 9.06 9.32 2.841 0.30( 0.03) 0.10 3.3 17.00
3 9.14 13.39 2.308 0.30( 0.03) 0.10 4.1 18.00
4 8.81 14.96 2.166 0.30( 0.03) 0.10 4.2 12.00
5 7.87 18.55 1.915 0.30( 0.03) 0.10 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 9.14 Tc (MIN.) = 13.39
EFFECTIVE AREA (ACRES) = 4.09 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 20.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.10 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.41

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 9.14

PIPE TRAVEL TIME (MIN.) = 0.57 Tc(MIN.) = 13.96

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.96
RAINFALL INTENSITY (INCH/HR) = 2.25
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 4.09
TOTAL STREAM AREA (ACRES) = 4.32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 9.14
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 260.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.819

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.758

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.)

COMMERCIAL B 0.64 0.30 0.100 56 9.82

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.57

TOTAL AREA (ACRES) = 0.64 PEAK FLOW RATE (CFS) = 1.57
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FLOW PROCESS FROM NODE 22.00 TO NODE 20.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 158.20 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 20.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.2 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 6.45

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.57

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 9.87

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 20.00 = 280.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.87
RAINFALL INTENSITY (INCH/HR) = 2.75
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.64
TOTAL STREAM AREA (ACRES) = 0.64
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.57
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.75 9.09 2.882 0.30( 0.03) 0.10 3.0 14.00
1 9.06 9.89 2.747 0.30( 0.03) 0.10 3.3 17.00
1 9.14 13.96 2.254 0.30( 0.03) 0.10 4.1 18.00
1 8.81 15.53 2.120 0.30( 0.03) 0.10 4.2 12.00
1 7.87 19.14 1.881 0.30( 0.03) 0.10 4.3 10.00
2 1.57 9.87 2.749 0.30( 0.03) 0.10 0.6 21.00
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 10.27 9.09 2.882 0.30( 0.03) 0.10 3.6 14.00
2 10.62 9.87 2.749 0.30( 0.03) 0.10 3.9 21.00
3 10.63 9.89 2.747 0.30( 0.03) 0.10 3.9 17.00
4 10.42 13.96 2.254 0.30( 0.03) 0.10 4.7 18.00
5 10.02 15.53 2.120 0.30( 0.03) 0.10 4.9 12.00
6 8.94 19.14 1.881 0.30( 0.03) 0.10 5.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 10.63 Tc (MIN.) = 9.89
EFFECTIVE AREA (ACRES) = 3.95 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 5.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.60 DOWNSTREAM (FEET) = 156.40
FLOW LENGTH (FEET) = 365.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.51

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 10.63

PIPE TRAVEL TIME (MIN.) = 1.35 Tc (MIN.) = 11.24

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 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.) = 11.24

RAINFALL INTENSITY (INCH/HR) = 2.55

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 3.95

TOTAL STREAM AREA (ACRES) = 4.96

PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.63
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.122

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.568

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.)

COMMERCIAL B 1.40 0.30 0.100 56 11.12

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.20

TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 3.20
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FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 51



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

ELEVATION DATA: UPSTREAM (FEET) = 165.50 DOWNSTREAM (FEET) = 161.10

CHANNEL LENGTH THRU SUBAREA (FEET) = 330.00 CHANNEL SLOPE = 0.0133
CHANNEL BASE (FEET) = 20.00 "zZ" FACTOR = 0.020
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.343

SUBAREA LOSS RATE DATA (AMC 1ITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 3.87 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.23

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.85
AVERAGE FLOW DEPTH (FEET) = 0.13 TRAVEL TIME (MIN.) = 1.93

Tc (MIN.) = 13.05

SUBAREA AREA (ACRES) = 3.87 SUBAREA RUNOFF (CFS) = 8.05
EFFECTIVE AREA (ACRES) = 5.27 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 5.3 PEAK FLOW RATE (CFS) = 10.97

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.16 FLOW VELOCITY (FEET/SEC.) = 3.36
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 26.00 = 650.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM(FEET) = 156.40
FLOW LENGTH (FEET) = 315.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.41

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 10.97

PIPE TRAVEL TIME (MIN.) = 0.97 Tc(MIN.) = 14.02

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 23.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 14.02

RAINFALL INTENSITY (INCH/HR) = 2.25
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30



AREA-AVERAGED Ap
EFFECTIVE STREAM AREA (ACRES) =
TOTAL STREAM AREA (ACRES) =

PEAK FLOW RATE (CFS)

0.

** CONFLUENCE DATA **

STREAM
NUMBER

1

N PR e e

RAINFALL INTENSITY AND

(C

10.
10.
10.
10.
10.

8.
10.

Q

FS)
27
62
63
42
02
94
97

T
(MI

10.
11.
11.
15.
16.
20.
14.

10

CONFLUENCE FORMULA USED FOR 2

** PEAK FLOW RATE TABLE **

STREAM
NUMBER

1

~ oUW N

(C

19.
20.
20.
21.
20.
19.
17.

Q

FS)
97
61
62
46
85
86
73

T
(MI

10.
11.
11.
14.
15.
16.
20.

5.27
5.27

AT CONFLUENCE = 10.97

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) =
EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR) =
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

C Intensity Fp (Fm) Ap Ae HEADWATER
N.) (INCH/HR) (INCH/HR) (ACRES) NODE
45 2.661 0.30( 0.03) 0.10 3.6 14.00
22 2.555 0.30( 0.03) 0.10 3.9 21.00
24 2.552 0.30( 0.03) 0.10 3.9 17.00
31 2.138 0.30( 0.03) 0.10 4.7 18.00
90 2.020 0.30( 0.03) 0.10 4.9 12.00
53 1.807 0.30( 0.03) 0.10 5.0 10.00
02 2.248 0.30( 0.03) 0.10 5.3 24.00
TIME OF CONCENTRATION RATIO
STREAMS.
c Intensity Fp (Fm) Ap Ae HEADWATER
N.) (INCH/HR) (INCH/HR) (ACRES) NODE
45 2.661 0.30( 0.03) 0.10 7.5 14.00
22 2.555 0.30( 0.03) 0.10 8.2 21.00
24 2.552 0.30( 0.03) 0.10 8.2 17.00
02 2.248 0.30( 0.03) 0.10 9.7 24.00
31 2.138 0.30( 0.03) 0.10 10.0 18.00
90 2.020 0.30( 0.03) 0.10 10.1 12.00
53 1.807 0.30( 0.03) 0.10 10.2 10.00
21.46 Tc (MIN.) = 14.02
= 9.75 AREA-AVERAGED Fm(INCH/HR) = 0.03
0.30 AREA-AVERAGED Ap = 0.10
10.2
10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE

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

23.0

0 TO NODE 27.00 IS CODE

41

ELEVATION DATA: UPSTREAM(FEET)
FLOW LENGTH (FEET)
DEPTH OF FLOW IN
PIPE-FLOW VELOCITY (FEET/SEC.) =
GIVEN PIPE DIAMETER (INCH) =
PIPE-FLOW (CES)
PIPE TRAVEL TIME (MIN.)
LONGEST FLOWPATH FROM NODE

235.0

0

= 156.40 DOWNSTREAM (FEET)

30.0 INCH PIPE IS 20.7 INCHES

21.46

30

0.66

MANNING'S N = 0.013
5.93

.00 NUMBER OF PIPES = 1
Tc (MIN.) = 14.68

10.00 TO NODE 27.00 =

155.40

1965.00 FEET.
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FLOW PROCESS FROM NODE

27.0

0 TO NODE 27.00 IS CODE

1



TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.68

RAINFALL INTENSITY (INCH/HR) = 2.19

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 9.75

TOTAL STREAM AREA (ACRES) = 10.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 21.46
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FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00
ELEVATION DATA: UPSTREAM (FEET) = 170.00 DOWNSTREAM (FEET) = 166.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.101

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.622

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.)

COMMERCIAL B 1.32 0.30 0.100 56 6.10

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.27

TOTAL AREA (ACRES) = 1.32 PEAK FLOW RATE (CFS) = 4.27
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FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 164.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.0077
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 1.500
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.262

SUBAREA LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 2.72 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.23

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.08



AVERAGE FLOW DEPTH (FEET) = 0.36 TRAVEL TIME (MIN.) = 1.22

Tc (MIN.) = 7.32

SUBAREA AREA (ACRES) = 2.72 SUBAREA RUNOFF (CFS) = 7.91
EFFECTIVE AREA (ACRES) = 4.04 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 4.0 PEAK FLOW RATE (CFS) = 11.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.45 FLOW VELOCITY (FEET/SEC.) = 4.57
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<<

>>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00

ELEVATION DATA: UPSTREAM (FEET) = 167.40 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.381

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.248

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.)

COMMERCIAL B 2.23 0.30 0.100 56 7.38

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 2.23 INITIAL SUBAREA RUNOFF (CFS) = 6.46

** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc (MIN.) = 7.32

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.262

SUBAREA AREA (ACRES) = 2.23 SUBAREA RUNOFF (CFS) = 6.49
EFFECTIVE AREA (ACRES) = 6.27 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 6.3 PEAK FLOW RATE (CFS) = 18.24
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FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM (FEET) = 155.40
FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.52

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 18.24

PIPE TRAVEL TIME (MIN.) = 0.28 Tc (MIN.) = 7.60

LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 685.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.60
RAINFALL INTENSITY (INCH/HR) = 3.19
AREA-AVERAGED Fm (INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.27
TOTAL STREAM AREA (ACRES) = 6.27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.24
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.97 11.12 2.568 0.30( 0.03) 0.10 7.5 14.00
1 20.61 11.89 2.472 0.30( 0.03) 0.10 8.2 21.00
1 20.62 11.90 2.470 0.30( 0.03) 0.10 8.2 17.00
1 21.46 14.68 2.190 0.30( 0.03) 0.10 9.7 24.00
1 20.85 15.98 2.086 0.30( 0.03) 0.10 10.0 18.00
1 19.86 17.57 1.976 0.30( 0.03) 0.10 10.1 12.00
1 17.73 21.22 1.773 0.30( 0.03) 0.10 10.2 10.00
2 18.24 7.60 3.192 0.30( 0.03) 0.10 6.3 28.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM o) Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 35.25 7.60 3.192 0.30( 0.03) 0.10 11.4 28.00
2 34.60 11.12 2.568 0.30( 0.03) 0.10 13.8 14.00
3 34.69 11.89 2.472 0.30( 0.03) 0.10 14.4 21.00
4 34.69 11.90 2.470 0.30( 0.03) 0.10 14.4 17.00
5 33.91 14.68 2.190 0.30( 0.03) 0.10 16.0 24.00
6 32.71 15.98 2.086 0.30( 0.03) 0.10 16.3 18.00
7 31.08 17.57 1.976 0.30( 0.03) 0.10 16.4 12.00
8 27.78 21.22 1.773 0.30( 0.03) 0.10 16.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 35.25 Tc (MIN.) = 7.60
EFFECTIVE AREA (ACRES) = 11.43 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 16.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 31.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM (FEET) = 155.40 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 105.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.40

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 35.25

PIPE TRAVEL TIME (MIN.) = 0.27 Tc (MIN.) = 7.88

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 10
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FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) =  300.00
ELEVATION DATA: UPSTREAM (FEET) = 166.30 DOWNSTREAM (FEET) = 166.00
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) =  11.850
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.476
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.)
COMMERCIAL B 2.62 0.30 0.100 56 11.85
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 5.77
TOTAL AREA (ACRES) = 2.62  PEAK FLOW RATE (CFS) = 5.77
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FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 166.00 DOWNSTREAM ELEVATION (FEET) = 165.60
STREET LENGTH (FEET) = 485.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

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) = 0.56

HALFSTREET FLOOD WIDTH (FEET) = 24.36

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.01

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.56
STREET FLOW TRAVEL TIME (MIN.) = 7.99 Tc (MIN.) = 19.84
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.843
SUBAREA LOSS RATE DATA (AMC 1ITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 4.89 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 4.89 SUBAREA RUNOFF (CFS) = 7.98
EFFECTIVE AREA (ACRES) = 7.51 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 7.5 PEAK FLOW RATE (CFS) = 12.25

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.60 HALFSTREET FLOOD WIDTH(FEET) = 28.27
FLOW VELOCITY (FEET/SEC.) = 1.05 DEPTH*VELOCITY (FT*FT/SEC.) = 0.62
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 485.0 FT WITH ELEVATION-DROP = 0.4 FT, IS 9.4 CFsS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 34.00
LONGEST FLOWPATH FROM NODE 32.00 TO NODE 34.00 = 785.00 FEET.
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 165.60 DOWNSTREAM (FEET) = 165.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 CHANNEL SLOPE = 0.0011
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 0.020

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

CHANNEL FLOW THRU SUBAREA (CFS) = 12.25

FLOW VELOCITY (FEET/SEC.) = 2.57 FLOW DEPTH (FEET) = 0.95

TRAVEL TIME (MIN.) = 1.17 Tc (MIN.) = 21.00

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 21.00



RAINFALL INTENSITY (INCH/HR) = 1.78

AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 7.51
TOTAL STREAM AREA (ACRES) = 7.51

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.25
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 665.00

ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 165.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.351

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.312

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.)

COMMERCIAL B 6.31 0.30 0.100 56 13.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 12.96

TOTAL AREA (ACRES) = 6.31 PEAK FLOW RATE (CFS) = 12.96
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 13.35

RAINFALL INTENSITY (INCH/HR) = 2.31

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 6.31

TOTAL STREAM AREA (ACRES) = 6.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.96

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.25 21.00 1.784 0.30( 0.03) 0.10 7.5 32.00
2 12.96 13.35 2.312 0.30( 0.03) 0.10 6.3 35.00

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



** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.10 13.35 2.312 0.30( 0.03) 0.10 11.1 35.00
2 22.21 21.00 1.784 0.30( 0.03) 0.10 13.8 32.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 23.10 Tc (MIN.) = 13.35

EFFECTIVE AREA (ACRES) = 11.08 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.8

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 31.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.19

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 23.10

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 13.40

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 23.10 13.40 2.308 0.30( 0.03) 0.10 11.1 35.00

2 22.21 21.05 1.781 0.30( 0.03) 0.10 13.8 32.00

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 35.25 7.88 3.128 0.30( 0.03) 0.10 11.4 28.00

2 34.60 11.39 2.532 0.30( 0.03) 0.10 13.8 14.00

3 34.69 12.16 2.440 0.30( 0.03) 0.10 14.4 21.00

4 34.69 12.18 2.438 0.30( 0.03) 0.10 14.4 17.00

5 33.91 14.96 2.167 0.30( 0.03) 0.10 16.0 24.00

6 32.71 16.25 2.066 0.30( 0.03) 0.10 16.3 18.00

7 31.08 17.85 1.958 0.30( 0.03) 0.10 16.4 12.00

8 27.78 21.50 1.760 0.30( 0.03) 0.10 16.5 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.



** PEAK FLOW RATE TABLE **

Ae

HEADWATER

(ACRES)

17.
23.
24,
24.
26.
27.
28.
29.
30.
30.

0.10

STREAM 0 Tc Intensity Fp (Fm) Ap
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR)
1 53.73 7.88 3.128 0.30( 0.03) 0.10
2 56.18 11.39 2.532 0.30( 0.03) 0.10
3 56.87 12.16 2.440 0.30( 0.03) 0.10
4 56.88 12.18 2.438 0.30( 0.03) 0.10
5 57.45 13.40 2.308 0.30( 0.03) 0.10
6 56.83 14.96 2.167 0.30( 0.03) 0.10
7 55.47 16.25 2.066 0.30( 0.03) 0.10
8 53.67 17.85 1.958 0.30( 0.03) 0.10
9 50.40 21.05 1.781 0.30( 0.03) 0.10
10 49.72 21.50 1.760 0.30( 0.03) 0.10
TOTAL AREA (ACRES) = 30.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 57.45 Tc (MIN.) = 13.397
EFFECTIVE AREA (ACRES) = 26.22 AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap =
TOTAL AREA (ACRES) = 30.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00

W Wk s JNOoN

NODE

28.
14.
21.
17.
35.
24.
18.
12.
32.
10.

0.03

00
00
00
00
00
00
00
00
00
00

2070.00 FEET.
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36.00 IS CODE

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LK
(EXISTING ELEMENT) <<<<<

FLOW PROCESS FROM NODE

>>>>>USING USER-SPECIFIED PIPESIZE

31.00 TO NODE

41

ELEVATION DATA: UPSTREAM (FEET) =
FLOW LENGTH (FEET) = 265.00
DEPTH OF FLOW IN 42.0 INCH PIPE I
PIPE-FLOW VELOCITY (FEET/SEC.) =
GIVEN PIPE DIAMETER(INCH) = 42.00
PIPE-FLOW (CFS) = 57.45
PIPE TRAVEL TIME (MIN.) = 0.57
LONGEST FLOWPATH FROM NODE

S
7

155.00

DOWNSTREAM (FEET)

MANNING'S N =

0.013

30.3 INCHES

.73

NUMBER OF PIPES

Tc (MIN.) =

10.00 TO NODE

13.97
36.00

2335.00 FEET.
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36.00 IS CODE

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

FLOW PROCESS FROM NODE

36.00 TO NODE

1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM
TIME OF CONCENTRATION (MIN.) = 13.97
RAINFALL INTENSITY (INCH/HR) = 2.25
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 26.22
TOTAL STREAM AREA (ACRES) = 30.32

PEAK FLOW RATE (CFS) AT CONFLUENCE =

57.45

1 ARE:
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 325.00

ELEVATION DATA: UPSTREAM(FEET) = 169.50 DOWNSTREAM (FEET) = 168.00

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 II):

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

COMMERCIAL B 1.65 0.30 0.100 56 9.01

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.26

TOTAL AREA (ACRES) = 1.65 PEAK FLOW RATE (CFS) = 4.26
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FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM (FEET) = 153.80
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.42

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 4.26

PIPE TRAVEL TIME (MIN.) = 0.10 Tc (MIN.) = 9.11

LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.11

RAINFALL INTENSITY (INCH/HR) = 2.88

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.65

TOTAL STREAM AREA (ACRES) = 1.65

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.26

** CONFLUENCE DATA **



STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 53.73 8.46 3.004 0.30( 0.03) 0.10 17.9 28.00
1 56.18 11.97 2.462 0.30( 0.03) 0.10 23.2 14.00
1 56.87 12.73 2.376 0.30( 0.03) 0.10 24.5 21.00
1 56.88 12.75 2.374 0.30( 0.03) 0.10 24.5 17.00
1 57.45 13.97 2.253 0.30( 0.03) 0.10 26.2 35.00
1 56.83 15.53 2.120 0.30( 0.03) 0.10 27.7 24.00
1 55.47 16.83 2.025 0.30( 0.03) 0.10 28.4 18.00
1 53.67 18.42 1.923 0.30( 0.03) 0.10 29.1 12.00
1 50.40 21.63 1.754 0.30( 0.03) 0.10 30.3 32.00
1 49.72 22.09 1.733 0.30( 0.03) 0.10 30.3 10.00
2 4.26 9.11 2.878 0.30( 0.03) 0.10 1.6 37.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 57.86 8.46 3.004 0.30( 0.03) 0.10 19.5 28.00
2 58.45 9.11 2.878 0.30( 0.03) 0.10 20.6 37.00
3 59.82 11.97 2.462 0.30( 0.03) 0.10 24.9 14.00
4 60.38 12.73 2.376 0.30( 0.03) 0.10 26.1 21.00
5 60.39 12.75 2.374 0.30( 0.03) 0.10 26.2 17.00
6 60.77 13.97 2.253 0.30( 0.03) 0.10 27.9 35.00
7 59.95 15.53 2.120 0.30( 0.03) 0.10 29.3 24.00
8 58.46 16.83 2.025 0.30( 0.03) 0.10 30.0 18.00
9 56.50 18.42 1.923 0.30( 0.03) 0.10 30.7 12.00
10 52.98 21.63 1.754 0.30( 0.03) 0.10 32.0 32.00
11 52.26 22.09 1.733 0.30( 0.03) 0.10 32.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 60.77 Tc (MIN.) = 13.97
EFFECTIVE AREA (ACRES) = 27.87 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 32.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 153.80 DOWNSTREAM (FEET) = 152.80
FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.64

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 60.77

PIPE TRAVEL TIME (MIN.) = 0.50 Tc (MIN.) = 14.47

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.47

RAINFALL INTENSITY (INCH/HR) = 2.21

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 27.87

TOTAL STREAM AREA (ACRES) = 31.97

PEAK FLOW RATE (CFS) AT CONFLUENCE = 60.77
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FLOW PROCESS FROM NODE 40.00 TO NODE 39.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00

ELEVATION DATA: UPSTREAM(FEET) = 167.40 DOWNSTREAM (FEET) = 167.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.359

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.312

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.)

COMMERCIAL B 0.48 0.30 0.100 56 13.36

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.99

TOTAL AREA (ACRES) = 0.48 PEAK FLOW RATE (CFS) = 0.99
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.36

RAINFALL INTENSITY (INCH/HR) = 2.31

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.48

TOTAL STREAM AREA (ACRES) = 0.48

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.99



** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 57.86 8.96 2.906 0.30( 0.03) 0.10 19.5 28.00
1 58.45 9.62 2.791 0.30( 0.03) 0.10 20.6 37.00
1 59.82 12.47 2.405 0.30( 0.03) 0.10 24.9 14.00
1 60.38 13.23 2.324 0.30( 0.03) 0.10 26.1 21.00
1 60.39 13.25 2.322 0.30( 0.03) 0.10 26.2 17.00
1 60.77 14.47 2.208 0.30( 0.03) 0.10 27.9 35.00
1 59.95 16.03 2.082 0.30( 0.03) 0.10 29.3 24.00
1 58.46 17.33 1.991 0.30( 0.03) 0.10 30.0 18.00
1 56.50 18.93 1.893 0.30( 0.03) 0.10 30.7 12.00
1 52.98 22.15 1.730 0.30( 0.03) 0.10 32.0 32.00
1 52.26 22.60 1.710 0.30( 0.03) 0.10 32.0 10.00
2 0.99 13.36 2.312 0.30( 0.03) 0.10 0.5 40.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 58.69 8.96 2.906 0.30( 0.03) 0.10 19.8 28.00
2 59.31 9.62 2.791 0.30( 0.03) 0.10 20.9 37.00
3 60.78 12.47 2.405 0.30( 0.03) 0.10 25.3 14.00
4 61.36 13.23 2.324 0.30( 0.03) 0.10 26.6 21.00
5 61.37 13.25 2.322 0.30( 0.03) 0.10 26.6 17.00
6 61.41 13.36 2.312 0.30( 0.03) 0.10 26.8 40.00
7 61.71 14.47 2.208 0.30( 0.03) 0.10 28.3 35.00
8 60.84 16.03 2.082 0.30( 0.03) 0.10 29.8 24.00
9 59.30 17.33 1.991 0.30( 0.03) 0.10 30.5 18.00
10 57.30 18.93 1.893 0.30( 0.03) 0.10 31.2 12.00
11 53.71 22.15 1.730 0.30( 0.03) 0.10 32.4 32.00
12 52.99 22.60 1.710 0.30( 0.03) 0.10 32.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 61.71 Tc (MIN.) = 14.47
EFFECTIVE AREA (ACRES) = 28.35 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 32.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 41.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 152.80 DOWNSTREAM(FEET) = 152.00
FLOW LENGTH(FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 30.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.47

GIVEN PIPE DIAMETER (INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 61.71




PIPE TRAVEL TIME (MIN.) = 0.47 Tc (MIN.) = 14.94
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.94

RAINFALL INTENSITY (INCH/HR) = 2.17

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 28.35

TOTAL STREAM AREA (ACRES) = 32.45

PEAK FLOW RATE (CFS) AT CONFLUENCE = 61.71
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FLOW PROCESS FROM NODE 42.00 TO NODE 41.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 163.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.464

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.504

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.)

COMMERCIAL B 0.66 0.30 0.100 56 6.46

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.06

TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 2.06
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.46

RAINFALL INTENSITY (INCH/HR) = 3.50

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

Il
o

EFFECTIVE STREAM AREA (ACRES) .66



TOTAL STREAM AREA (ACRES) = 0.66
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.06

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 58.69 9.43 2.822 0.30( 0.03) 0.10 19.8 28.00
1 59.31 10.09 2.715 0.30( 0.03) 0.10 20.9 37.00
1 60.78 12.94 2.354 0.30( 0.03) 0.10 25.3 14.00
1 61.36 13.70 2.278 0.30( 0.03) 0.10 26.6 21.00
1 61.37 13.72 2.277 0.30( 0.03) 0.10 26.6 17.00
1 61.41 13.83 2.266 0.30( 0.03) 0.10 26.8 40.00
1 61.71 14.94 2.168 0.30( 0.03) 0.10 28.3 35.00
1 60.84 16.50 2.048 0.30( 0.03) 0.10 29.8 24.00
1 59.30 17.80 1.961 0.30( 0.03) 0.10 30.5 18.00
1 57.30 19.41 1.866 0.30( 0.03) 0.10 31.2 12.00
1 53.71 22.63 1.709 0.30( 0.03) 0.10 32.4 32.00
1 52.99 23.09 1.690 0.30( 0.03) 0.10 32.5 10.00
2 2.06 6.46 3.504 0.30( 0.03) 0.10 0.7 42.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 52.11 6.46 3.504 0.30( 0.03) 0.10 14.2 42.00
2 60.35 9.43 2.822 0.30( 0.03) 0.10 20.5 28.00
3 60.90 10.09 2.715 0.30( 0.03) 0.10 21.6 37.00
4 62.16 12.94 2.354 0.30( 0.03) 0.10 26.0 14.00
5 62.69 13.70 2.278 0.30( 0.03) 0.10 27.3 21.00
6 62.70 13.72 2.277 0.30( 0.03) 0.10 27.3 17.00
7 62.73 13.83 2.266 0.30( 0.03) 0.10 27.5 40.00
8 62.98 14.94 2.168 0.30( 0.03) 0.10 29.0 35.00
9 62.04 16.50 2.048 0.30( 0.03) 0.10 30.5 24.00
10 60.45 17.80 1.961 0.30( 0.03) 0.10 31.2 18.00
11 58.39 19.41 1.866 0.30( 0.03) 0.10 31.9 12.00
12 54.71 22.63 1.709 0.30( 0.03) 0.10 33.1 32.00
13 53.97 23.09 1.690 0.30( 0.03) 0.10 33.1 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 62.98 Tc (MIN.) = 14.94
EFFECTIVE AREA (ACRES) = 29.01 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 33.1
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 152.00 DOWNSTREAM (FEET) = 151.80




FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 48.0 INCH PIPE IS 25.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.32

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 62.98

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 14.99

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 10

LR b I b S b S R S I S I b S S b S S I S S 2 S S S 2 S I S b S S S S S e S I S S b S e I S S b S S e Sb A b Sb b Sh b S b S 24

FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 350.00
ELEVATION DATA: UPSTREAM (FEET) = 164.00 DOWNSTREAM (FEET) = 162.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.894

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.918

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.)

COMMERCIAL B 1.55 0.30 0.100 56 8.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.03

TOTAL AREA (ACRES) = 1.55 PEAK FLOW RATE (CFS) = 4.03
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 162.00 DOWNSTREAM (FEET) = 161.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 165.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 4.03

FLOW VELOCITY (FEET/SEC.) = 2.04 FLOW DEPTH (FEET) = 0.65

TRAVEL TIME (MIN.) = 1.35 Tc (MIN.) = 10.24

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

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



TOTAL NUMBER OF STREAMS =

TIME OF CONCENTRATION (MIN.)
RAINFALL INTENSITY (INCH/HR)
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10
EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES)
PEAK FLOW RATE (CFS)

2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

AT CONFLUENCE

1 ARE:
10.24
2.69

.03

.30

o O

1.
55

55
1.

4.03

LRI d b I b S b S b S b S b S Ib S b S b S Sb b S S S 2 S R S b I b Sh b S S S S Sb b S S S S b Sh e S S S b Sh b S b Sb S Sb b Sb b db b Sb b g b4

FLOW PROCESS FROM NODE 47.00 TO NODE 46.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<K<L<LKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K
INITIAL SUBAREA FLOW-LENGTH (FEET) = 285.00
ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 161.80
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) 7.157
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.305
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.)
COMMERCIAL B 1.23 0.30 0.100 56 7.16
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 3.63
TOTAL AREA (ACRES) = 1.23 PEAK FLOW RATE (CFS) = 3.63
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<K<LLKL
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) 7.16
RAINFALL INTENSITY (INCH/HR) = 3.31
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.23
TOTAL STREAM AREA (ACRES) = 1.23
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.63
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.03 10.24 2.692 0.30( 0.03) 0.10 1.5 44.00



2 3.63 7.16 3.305 0.30( 0.03) 0.10 1.2 47.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.09 7.16 3.305 0.30( 0.03) 0.10 2.3 47.00
2 6.98 10.24 2.692 0.30( 0.03) 0.10 2.8 44.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 7.09 Tc (MIN.) = 7.16

EFFECTIVE AREA (ACRES) = 2.31 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.8

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.00 DOWNSTREAM (FEET) = 151.80
FLOW LENGTH (FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.01

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 7.09

PIPE TRAVEL TIME (MIN.) = 0.17 Tc (MIN.) = 7.33

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.

R I I b I b S b S SR Sb 2 S b Sh Sb S b Sb b Sb R Sb b S S Sb 2 I S Sb b I S S S S R S S S S Sb S S S Sb SR S SR Sb S S e Sh S S b S S S b Sb S Sb S Sb S Sb S b g g 4

FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 7.09 7.33 3.260 0.30( 0.03) 0.10 2.3 47.00

2 6.98 10.41 2.666 0.30( 0.03) 0.10 2.8 44.00

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 52.11 6.52 3.487 0.30( 0.03) 0.10 14.2 42.00
2 60.35 9.49 2.812 0.30( 0.03) 0.10 20.5 28.00
3 60.90 10.14 2.707 0.30( 0.03) 0.10 21.6 37.00
4 62.16 12.99 2.349 0.30( 0.03) 0.10 26.0 14.00
5 62.69 13.76 2.273 0.30( 0.03) 0.10 27.3 21.00



6 62.70 13.77 2.272 0.30( 0.03) 0.10 27.3 17.00
7 62.73 13.88 2.261 0.30( 0.03) 0.10 27.5 40.00
8 62.98 14.99 2.164 0.30( 0.03) 0.10 29.0 35.00
9 62.04 16.56 2.044 0.30( 0.03) 0.10 30.5 24.00
10 60.45 17.86 1.957 0.30( 0.03) 0.10 31.2 18.00
11 58.39 19.46 1.863 0.30( 0.03) 0.10 31.9 12.00
12 54.71 22.68 1.707 0.30( 0.03) 0.10 33.1 32.00
13 53.97 23.14 1.687 0.30( 0.03) 0.10 33.1 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 58.86 6.52 3.487 0.30( 0.03) 0.10 16.3 42.00
2 61.45 7.33 3.260 0.30( 0.03) 0.10 18.2 47.00
3 67.36 9.49 2.812 0.30( 0.03) 0.10 23.1 28.00
4 67.89 10.14 2.707 0.30( 0.03) 0.10 24 .3 37.00
5 68.00 10.41 2.666 0.30( 0.03) 0.10 24.8 44 .00
6 68.29 12.99 2.349 0.30( 0.03) 0.10 28.8 14.00
7 68.63 13.76 2.273 0.30( 0.03) 0.10 30.1 21.00
8 68.64 13.77 2.272 0.30( 0.03) 0.10 30.1 17.00
9 68.64 13.88 2.261 0.30( 0.03) 0.10 30.2 40.00
10 68.63 14.99 2.164 0.30( 0.03) 0.10 31.8 35.00
11 67.37 16.56 2.044 0.30( 0.03) 0.10 33.2 24.00
12 65.55 17.86 1.957 0.30( 0.03) 0.10 33.9 18.00
13 63.24 19.46 1.863 0.30( 0.03) 0.10 34.7 12.00
14 59.15 22.68 1.707 0.30( 0.03) 0.10 35.9 32.00
15 58.36 23.14 1.687 0.30( 0.03) 0.10 35.9 10.00
TOTAL AREA (ACRES) = 35.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 68.64 Tc(MIN.) = 13.881
EFFECTIVE AREA (ACRES) = 30.24 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 35.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
END OF STUDY SUMMARY :
TOTAL AREA (ACRES) = 35.9 TC(MIN.) = 13.88
EFFECTIVE AREA (ACRES) = 30.24 AREA-AVERAGED Fm (INCH/HR)= 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE (CFS) = 68.64
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 58.86 6.52 3.487 0.30( 0.03) 0.10 16.3 42.00
2 61.45 7.33 3.260 0.30( 0.03) 0.10 18.2 47.00
3 67.36 9.49 2.812 0.30( 0.03) 0.10 23.1 28.00
4 67.89 10.14 2.707 0.30( 0.03) 0.10 24.3 37.00
5 68.00 10.41 2.666 0.30( 0.03) 0.10 24.8 44 .00
6 68.29 12.99 2.349 0.30( 0.03) 0.10 28.8 14.00
7 68.63 13.76 2.273 0.30( 0.03) 0.10 30.1 21.00
8 68.64 13.77 2.272 0.30( 0.03) 0.10 30.1 17.00



9 68.64 13.88 2.261 0.30( 0.03) 0.10 30.2 40.00
10 68.63 14.99 2.164 0.30( 0.03) 0.10 31.8 35.00
11 67.37 16.56 2.044 0.30( 0.03) 0.10 33.2 24.00
12 65.55 17.86 1.957 0.30( 0.03) 0.10 33.9 18.00
13 63.24 19.46 1.863 0.30( 0.03) 0.10 34.7 12.00
14 59.15 22.68 1.707 0.30( 0.03) 0.10 35.9 32.00
15 58.36 23.14 1.687 0.30( 0.03) 0.10 35.9 10.00

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

(c) Copyright 1983-2013 Advanced Engineering Software (aes)
Ver. 20.0 Release Date: 06/01/2013 License ID 1654

Analysis prepared by:

FUSCOE ENGINEERING, Inc
16795 Von Karman Ave., #100
Irvine, CA 92606
949-474-1960

R I AR I b b b b S A I b b b S A I b b b b 2 4 DESCRIPTION OF STUDY R I b e I b b b b b e AR S b b I S 2 dh S b b 2 4

* FREEMAN
* EXISTING CONDITION
* 25 YEAR ANALYSIS
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FILE NAME: FREX25.DAT
TIME/DATE OF STUDY: 09:33 05/27/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*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) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 24.0 19.0 0.020/0.020/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.67 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

KRR AR A AR A A A A A A A A A A A A A A A A A AR A A AR A A AR A KA IR A KA I A KA IR AR AR A A I AR AR AR AR A AR A A A Ak kK



FLOW PROCESS FROM NODE 10.00 TO NODE 32.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00

ELEVATION DATA: UPSTREAM (FEET) = 167.50 DOWNSTREAM (FEET) = 166.30

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.337

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.612

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.)

COMMERCIAL B 0.15 0.30 0.100 56 8.34

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.48

TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.48
kokkhkkhkhhhkhhhhhhhhhhhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkk* k% k%%

FLOW PROCESS FROM NODE 32.00 TO NODE 11.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 166.30 DOWNSTREAM ELEVATION (FEET) = 165.10
STREET LENGTH (FEET) = 210.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.25
HALFSTREET FLOOD WIDTH (FEET) = 6.01
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.36
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME (MIN.) = 2.58 Tc (MIN.) = 10.92
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.100
SUBAREA LOSS RATE DATA (AMC 1ITI):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.12 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.33



EFFECTIVE AREA (ACRES) = 0.27 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.75

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.26 HALFSTREET FLOOD WIDTH (FEET) = 6.48
FLOW VELOCITY (FEET/SEC.) = 1.39 DEPTH*VELOCITY (FT*FT/SEC.) = 0.35
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.92

RAINFALL INTENSITY (INCH/HR) = 3.10

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.75
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FLOW PROCESS FROM NODE 12.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 210.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 165.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.680

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.783

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.)

COMMERCIAL B 0.76 0.30 0.100 56 7.68

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.57

TOTAL AREA (ACRES) = 0.76  PEAK FLOW RATE (CFS) = 2.57
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:



TIME OF CONCENTRATION (MIN.) 7.68

RAINFALL INTENSITY (INCH/HR) = 3.78
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.76
TOTAL STREAM AREA (ACRES) = 0.76
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.57
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.75 10.92 3.100 0.30( 0.03) 0.10 0.3 10.00
2 2.57 7.68 3.783 0.30( 0.03) 0.10 0.8 12.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.21 7.68 3.783 0.30( 0.03) 0.10 0.9 12.00
2 2.85 10.92 3.100 0.30( 0.03) 0.10 1.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.21 Tc (MIN.) = 7.68

EFFECTIVE AREA (ACRES) = 0.95 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<KLLKL

>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 165.10 DOWNSTREAM ELEVATION (FEET) = 164.20
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 19.00
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) = 0.0150
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) = 0.48

HALFSTREET FLOOD WIDTH (FEET) = 15.95



AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.34

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.64

STREET FLOW TRAVEL TIME (MIN.) = 5.67 Tc (MIN.) = 13.35

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.767

SUBAREA LOSS RATE DATA (AMC 1ITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 0.36 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.89
EFFECTIVE AREA (ACRES) = 1.31 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 3.23

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 15.21
FLOW VELOCITY (FEET/SEC.) = 1.29 DEPTH*VELOCITY (FT*FT/SEC.) = 0.60
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.35

RAINFALL INTENSITY (INCH/HR) = 2.77

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.31

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.23
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 125.00
ELEVATION DATA: UPSTREAM(FEET) = 164.60 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.616
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.117
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.)
COMMERCIAL B 0.15 0.30 0.100 56 6.62
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 0.55
TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.55
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FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.30 DOWNSTREAM (FEET) = 159.20

FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.76

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.55

PIPE TRAVEL TIME (MIN.) = 0.47 Tc (MIN.) = 7.09

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 175.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.09
RAINFALL INTENSITY (INCH/HR) = 3.96
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.15
TOTAL STREAM AREA (ACRES) = 0.15
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.55
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.23 13.35 2.767 0.30( 0.03) 0.10 1.3 12.00
1 3.00 16.78 2.431 0.30( 0.03) 0.10 1.4 10.00
2 0.55 7.09 3.959 0.30( 0.03) 0.10 0.2 14.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.01 7.09 3.959 0.30( 0.03) 0.10 0.8 14.00
2 3.61 13.35 2.767 0.30( 0.03) 0.10 1.5 12.00
3 3.34 16.78 2.431 0.30( 0.03) 0.10 1.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.61 Tc (MIN.) = 13.35



EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR)
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

1.46 0.03
0.30
1.5

10.00 TO NODE

AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Ap 0.10

13.00 930.00 FEET.
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FLOW PROCESS FROM NODE

13.00 TO NODE 16.00 IS CODE 41

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

>>>>>USING USER-SPECIFIED PIPESIZE

(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET)
285.00
18.0 INCH PIPE IS

FLOW LENGTH (FEET)
DEPTH OF FLOW IN

PIPE-FLOW VELOCITY (FEET/SEC.)

GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW (CEFS) 3.6
PIPE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

1

158.10

159.20 DOWNSTREAM (FEET)
MANNING'S N 0.013
9.7 INCHES

18.00

3.71
NUMBER OF PIPES

1.28 14.63

16.00

Tc (MIN.)
10.00 TO NODE

1215.00 FEET.
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FLOW PROCESS FROM NODE

16.00 TO NODE 16.00 IS CODE 1

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

TOTAL NUMBER OF STREAMS

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

TIME OF CONCENTRATION (MIN.
RAINFALL INTENSITY (INCH/HR
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10

EFFECTIVE STREAM AREA (ACRES)

TOTAL STREAM AREA (ACRES)

PEAK FLOW RATE (CFS) AT CONFLUENCE

)
)

3

1 ARE:
14.63
2.63

.03

.30

1.
54

46
1.

3.61
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FLOW PROCESS FROM NODE 17.00 TO NODE 16.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<LKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 310.00
ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 164.90
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.320

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.391

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.)

COMMERCIAL B 1.52 0.30 0.100 56 9.32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 4.60
TOTAL AREA (ACRES) = 1.52 PEAK FLOW RATE (CFS) = 4.60
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.32

RAINFALL INTENSITY (INCH/HR) = 3.39

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.52

TOTAL STREAM AREA (ACRES) = 1.52

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.60
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FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 165.90 DOWNSTREAM (FEET) = 165.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.888

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.279

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.)

COMMERCIAL B 1.26 0.30 0.100 56 9.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.68

TOTAL AREA (ACRES) = 1.26 PEAK FLOW RATE (CFS) = 3.68
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FLOW PROCESS FROM NODE 19.00 TO NODE 16.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 164.90

CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00 CHANNEL SLOPE = 0.0004
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 3.68

FLOW VELOCITY (FEET/SEC.) = 1.33 FLOW DEPTH (FEET) = 0.91

TRAVEL TIME (MIN.) = 3.32 Tc (MIN.) = 13.21

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 16.00 = 585.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<L<LKL

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 13.21
RAINFALL INTENSITY (INCH/HR) = 2.78
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.26
TOTAL STREAM AREA (ACRES) = 1.26
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.68
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.01 8.43 3.590 0.30( 0.03) 0.10 0.8 14.00
1 3.61 14.63 2.627 0.30( 0.03) 0.10 1.5 12.00
1 3.34 18.09 2.330 0.30( 0.03) 0.10 1.5 10.00
2 4.60 9.32 3.391 0.30( 0.03) 0.10 1.5 17.00
3 3.68 13.21 2.783 0.30( 0.03) 0.10 1.3 18.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.45 8.43 3.590 0.30( 0.03) 0.10 3.0 14.00
2 10.87 9.32 3.391 0.30( 0.03) 0.10 3.3 17.00
3 10.99 13.21 2.783 0.30( 0.03) 0.10 4.1 18.00
4 10.64 14.63 2.627 0.30( 0.03) 0.10 4.2 12.00
5 9.56 18.09 2.330 0.30( 0.03) 0.10 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 10.99 Tc (MIN.) = 13.21
EFFECTIVE AREA (ACRES) = 4.10 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 20.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.10 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013



DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.56

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 10.99

PIPE TRAVEL TIME (MIN.) = 0.55 Tc (MIN.) = 13.76

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.76
RAINFALL INTENSITY (INCH/HR) = 2.72
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 4.10
TOTAL STREAM AREA (ACRES) = 4.32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 10.99
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 260.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.819

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.292

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.)

COMMERCIAL B 0.64 0.30 0.100 56 9.82

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.88

TOTAL AREA (ACRES) = 0.64 PEAK FLOW RATE (CFS) = 1.88
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FLOW PROCESS FROM NODE 22.00 TO NODE 20.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 158.20 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 20.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.6 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 6.78

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.88

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 9.87

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 20.00 = 280.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.87
RAINFALL INTENSITY (INCH/HR) = 3.28
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.64
TOTAL STREAM AREA (ACRES) = 0.64
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.88
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.45 8.98 3.463 0.30( 0.03) 0.10 3.0 14.00
1 10.87 9.87 3.283 0.30( 0.03) 0.10 3.3 17.00
1 10.99 13.76 2.720 0.30( 0.03) 0.10 4.1 18.00
1 10.64 15.18 2.573 0.30( 0.03) 0.10 4.2 12.00
1 9.56 18.65 2.290 0.30( 0.03) 0.10 4.3 10.00
2 1.88 9.87 3.283 0.30( 0.03) 0.10 0.6 21.00
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 12.26 8.98 3.463 0.30( 0.03) 0.10 3.6 14.00
2 12.75 9.87 3.283 0.30( 0.03) 0.10 4.0 21.00
3 12.75 9.87 3.283 0.30( 0.03) 0.10 4.0 17.00
4 12.54 13.76 2.720 0.30( 0.03) 0.10 4.7 18.00
5 12.11 15.18 2.573 0.30( 0.03) 0.10 4.9 12.00
6 10.87 18.65 2.290 0.30( 0.03) 0.10 5.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 12.75 Tc (MIN.) = 9.87
EFFECTIVE AREA (ACRES) = 3.98 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 5.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.60 DOWNSTREAM (FEET) = 156.40

FLOW LENGTH (FEET) = 365.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.06

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

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 12.75

PIPE TRAVEL TIME (MIN.) = 1.50 Tc (MIN.) = 11.37

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) =  11.37
RAINFALL INTENSITY (INCH/HR) =  3.03
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 3.98
TOTAL STREAM AREA (ACRES) = 4.96
PEAK FLOW RATE (CFS) AT CONFLUENCE = 12.75
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00

ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.122

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.068

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.)

COMMERCIAL B 1.40 0.30 0.100 56 11.12

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.83

TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 3.83
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FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 51



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

ELEVATION DATA: UPSTREAM (FEET) = 165.50 DOWNSTREAM (FEET) = 161.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 330.00 CHANNEL SLOPE = 0.0133
CHANNEL BASE (FEET) = 20.00 "zZ" FACTOR = 0.020
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.818

SUBAREA LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 3.87 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.69

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.06
AVERAGE FLOW DEPTH (FEET) = 0.14 TRAVEL TIME (MIN.) = 1.80

Tc (MIN.) = 12.92

SUBAREA AREA (ACRES) = 3.87 SUBAREA RUNOFF (CFS) = 9.71
EFFECTIVE AREA (ACRES) = 5.27 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 5.3 PEAK FLOW RATE (CFS) = 13.23

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.18 FLOW VELOCITY (FEET/SEC.) = 3.67
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 26.00 = 650.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 158.00 DOWNSTREAM (FEET) = 156.40
FLOW LENGTH (FEET) = 315.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.61

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 13.23

PIPE TRAVEL TIME (MIN.) = 0.94 Tc (MIN.) = 13.86

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 23.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.86

RAINFALL INTENSITY (INCH/HR) = 2.71

AREA-AVERAGED Fm (INCH/HR) = 0.03



AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 5.27
TOTAL STREAM AREA (ACRES) = 5.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 13.23

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.26 10.31 3.203 0.30( 0.03) 0.10 3.6 14.00
1 12.75 11.37 3.030 0.30( 0.03) 0.10 4.0 21.00
1 12.75 11.37 3.030 0.30( 0.03) 0.10 4.0 17.00
1 12.54 15.08 2.582 0.30( 0.03) 0.10 4.7 18.00
1 12.11 16.51 2.453 0.30( 0.03) 0.10 4.9 12.00
1 10.87 19.99 2.201 0.30( 0.03) 0.10 5.0 10.00
2 13.23 13.86 2.709 0.30( 0.03) 0.10 5.3 24.00
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 23.91 10.31 3.203 0.30( 0.03) 0.10 7.5 14.00
2 24.90 11.37 3.030 0.30( 0.03) 0.10 8.3 21.00
3 24.90 11.37 3.030 0.30( 0.03) 0.10 8.3 17.00
4 25.84 13.86 2.709 0.30( 0.03) 0.10 9.8 24.00
5 25.14 15.08 2.582 0.30( 0.03) 0.10 10.0 18.00
6 24.07 16.51 2.453 0.30( 0.03) 0.10 10.1 12.00
7 21.59 19.99 2.201 0.30( 0.03) 0.10 10.2 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 25.84 Tc (MIN.) = 13.86
EFFECTIVE AREA (ACRES) = 9.76 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 10.2
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 156.40 DOWNSTREAM (FEET)

= 155.40
FLOW LENGTH (FEET) = 235.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.3 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 6.06
GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 25.84
PIPE TRAVEL TIME (MIN.) = 0.65 Tc (MIN.) = 14.50
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.50

RAINFALL INTENSITY (INCH/HR) = 2.64

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 9.76

TOTAL STREAM AREA (ACRES) = 10.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 25.84
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FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00

ELEVATION DATA: UPSTREAM (FEET) = 170.00 DOWNSTREAM (FEET) = 166.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.101

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.310

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.)

COMMERCIAL B 1.32 0.30 0.100 56 6.10

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 5.08

TOTAL AREA (ACRES) = 1.32 PEAK FLOW RATE (CFS) = 5.08
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FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET)

I
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CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.0077
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 1.500
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.905

SUBAREA LOSS RATE DATA (AMC 1ITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 2.72 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.84



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.31

AVERAGE FLOW DEPTH (FEET) = 0.41 TRAVEL TIME (MIN.) = 1.16

Tc (MIN.) = 7.26

SUBAREA AREA (ACRES) = 2.72 SUBAREA RUNOFF (CFS) = 9.49
EFFECTIVE AREA (ACRES) = 4.04 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 4.0 PEAK FLOW RATE (CFS) = 14.09

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.50 FLOW VELOCITY (FEET/SEC.) = 4.89
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<

>>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00

ELEVATION DATA: UPSTREAM (FEET) = 167.40 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.381

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.869

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.)

COMMERCIAL B 2.23 0.30 0.100 56 7.38

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 2.23 INITIAL SUBAREA RUNOFF (CFS) = 7.71

** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc (MIN.) = 7.26

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.905

SUBAREA AREA (ACRES) = 2.23 SUBAREA RUNOFF (CFS) = 7.78
EFFECTIVE AREA (ACRES) = 6.27 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 6.3 PEAK FLOW RATE (CFS) = 21.87
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FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM (FEET)

= 155.40
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.9 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 9.89
GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 21.87
PIPE TRAVEL TIME (MIN.) = 0.27 Tc (MIN.) = 7.53

LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 685.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<L<LKL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.53
RAINFALL INTENSITY (INCH/HR) = 3.83
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.27
TOTAL STREAM AREA (ACRES) = 6.27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 21.87
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.91 10.96 3.094 0.30( 0.03) 0.10 7.5 14.00
1 24.90 12.02 2.937 0.30( 0.03) 0.10 8.3 21.00
1 24.90 12.02 2.937 0.30( 0.03) 0.10 8.3 17.00
1 25.84 14.50 2.640 0.30( 0.03) 0.10 9.8 24.00
1 25.14 15.73 2.521 0.30( 0.03) 0.10 10.0 18.00
1 24 .07 17.16 2.400 0.30( 0.03) 0.10 10.1 12.00
1 21.59 20.65 2.161 0.30( 0.03) 0.10 10.2 10.00
2 21.87 7.53 3.825 0.30( 0.03) 0.10 6.3 28.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 42.22 7.53 3.825 0.30( 0.03) 0.10 11.4 28.00
2 41.56 10.96 3.094 0.30( 0.03) 0.10 13.8 14.00
3 41.64 12.02 2.937 0.30( 0.03) 0.10 14.6 21.00
4 41.64 12.02 2.937 0.30( 0.03) 0.10 14.6 17.00
5 40.87 14.50 2.640 0.30( 0.03) 0.10 16.0 24.00
6 39.50 15.73 2.521 0.30( 0.03) 0.10 16.3 18.00
7 37.73 17.16 2.400 0.30( 0.03) 0.10 16.4 12.00
8 33.87 20.65 2.161 0.30( 0.03) 0.10 16.5 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 42 .22 Tc (MIN.) = 7.53
EFFECTIVE AREA (ACRES) = 11.44 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 16.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 31.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM (FEET) = 155.40 DOWNSTREAM (FEET) = 155.00

FLOW LENGTH (FEET) = 105.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.97

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

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 42 .22

PIPE TRAVEL TIME (MIN.) = 0.29 Tc (MIN.) = 7.82

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 166.30 DOWNSTREAM (FEET) = 166.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.850
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.960
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.)
COMMERCIAL B 2.62 0.30 0.100 56 11.85
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 6.91
TOTAL AREA (ACRES) = 2.62 PEAK FLOW RATE (CFS) = 6.91
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FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 166.00 DOWNSTREAM ELEVATION (FEET) = 165.60
STREET LENGTH (FEET) = 485.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020



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) = 11.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.59
HALFSTREET FLOOD WIDTH (FEET) = 27.48
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.04
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.61
STREET FLOW TRAVEL TIME (MIN.) = 7.75 Tc (MIN.) = 19.60
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.226
SUBAREA LOSS RATE DATA (AMC 1ITI):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 4.89 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 4.89 SUBAREA RUNOFF (CFS) = 9.67
EFFECTIVE AREA (ACRES) = 7.51 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 7.5 PEAK FLOW RATE (CFS) = 14.84

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.63 HALFSTREET FLOOD WIDTH(FEET) = 31.40
FLOW VELOCITY (FEET/SEC.) = 1.09 DEPTH*VELOCITY (FT*FT/SEC.) = 0.68
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 485.0 FT WITH ELEVATION-DROP = 0.4 FT, IS 11.3 CFsS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 34.00
LONGEST FLOWPATH FROM NODE 32.00 TO NODE 34.00 = 785.00 FEET.
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.60 DOWNSTREAM (FEET) = 165.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 CHANNEL SLOPE = 0.0011
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 0.020

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

CHANNEL FLOW THRU SUBAREA (CFS) = 14.84

FLOW VELOCITY (FEET/SEC.) = 2.74 FLOW DEPTH (FEET) = 1.08

TRAVEL TIME (MIN.) = 1.09 Tc (MIN.) = 20.70

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2




CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 20.70

RAINFALL INTENSITY (INCH/HR) = 2.16
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 7.51
TOTAL STREAM AREA (ACRES) = 7.51

PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.84
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 665.00

ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 165.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.351

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.767

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.)

COMMERCIAL B 6.31 0.30 0.100 56 13.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 15.54

TOTAL AREA (ACRES) = 6.31 PEAK FLOW RATE (CFS) = 15.54

KA A AR A AR A A A A A A A A A A A A A A A A A AR A A A AR A A A A A A A A A A A IR AR A R AR AR AR AR AR AR A AR A A AR A A A Ak kA Ak k %

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.35
RAINFALL INTENSITY (INCH/HR) = 2.77
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.31
TOTAL STREAM AREA (ACRES) = 6.31
PEAK FLOW RATE (CFS) AT CONFLUENCE = 15.54

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 14.84 20.70 2.159 0.30( 0.03) 0.10 7.5 32.00

2 15.54 13.35 2.767 0.30( 0.03) 0.10 6.3 35.00



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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 27.85 13.35 2.767 0.30( 0.03) 0.10 11.2 35.00
2 26.93 20.70 2.159 0.30( 0.03) 0.10 13.8 32.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 27.85 Tc (MIN.) = 13.35

EFFECTIVE AREA (ACRES) = 11.15 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.8

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 31.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.67

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 27.85

PIPE TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 13.40

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 27.85 13.40 2.761 0.30( 0.03) 0.10 11.2 35.00

2 26.93 20.74 2.156 0.30( 0.03) 0.10 13.8 32.00

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 42 .22 7.82 3.744 0.30( 0.03) 0.10 11.4 28.00
2 41.56 11.25 3.048 0.30( 0.03) 0.10 13.8 14.00
3 41.64 12.31 2.896 0.30( 0.03) 0.10 14.6 21.00
4 41.64 12.31 2.896 0.30( 0.03) 0.10 14.6 17.00
5 40.87 14.81 2.609 0.30( 0.03) 0.10 16.0 24.00
6 39.50 16.00 2.497 0.30( 0.03) 0.10 16.3 18.00
7 37.73 17.43 2.379 0.30( 0.03) 0.10 16.4 12.00



8 33.87 20.93 2.145 0.30( 0.03) 0.10 16.5 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 64.34 7.82 3.744 0.30( 0.03) 0.10 18.0 28.00
2 67.41 11.25 3.048 0.30( 0.03) 0.10 23.2 14.00
3 68.51 12.31 2.896 0.30( 0.03) 0.10 24.8 21.00
4 68.51 12.31 2.896 0.30( 0.03) 0.10 24.8 17.00
5 69.16 13.40 2.761 0.30( 0.03) 0.10 26.4 35.00
6 68.55 14.81 2.609 0.30( 0.03) 0.10 27.7 24 .00
7 67.02 16.00 2.497 0.30( 0.03) 0.10 28.4 18.00
8 65.07 17.43 2.379 0.30( 0.03) 0.10 29.0 12.00
9 61.01 20.74 2.156 0.30( 0.03) 0.10 30.3 32.00
10 60.66 20.93 2.145 0.30( 0.03) 0.10 30.3 10.00
TOTAL AREA (ACRES) = 30.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 69.16 Tc(MIN.) = 13.396
EFFECTIVE AREA (ACRES) = 26.36 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED 2p = 0.10
TOTAL AREA (ACRES) = 30.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 36.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<K<LLLKL
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 155.00 DOWNSTREAM (FEET) = 153.80
FLOW LENGTH (FEET) = 265.00 MANNING'S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY (FEET/SEC.) = 7.19
PIPE FLOW VELOCITY = (TOTAL FLOW)/ (PIPE CROSS SECTION AREA)
GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 69.16
PIPE TRAVEL TIME (MIN.) = 0.61 Tc (MIN.) = 14.01
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.01

RAINFALL INTENSITY (INCH/HR) = 2.69

AREA-AVERAGED Fm(INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) 26.36



TOTAL STREAM AREA (ACRES) = 30.32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 69.16
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 325.00
ELEVATION DATA: UPSTREAM (FEET) = 169.50 DOWNSTREAM (FEET) = 168.00

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 II):

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

COMMERCIAL B 1.65 0.30 0.100 56 9.01

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 5.09

TOTAL AREA (ACRES) = 1.65 PEAK FLOW RATE (CFS) = 5.09
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FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM (FEET) = 153.80

FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.01

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 5.09

PIPE TRAVEL TIME (MIN.) = 0.10 Tc (MIN.) = 9.11

LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.11

RAINFALL INTENSITY (INCH/HR) = 3.44

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

Il
=

EFFECTIVE STREAM AREA (ACRES) .65

TOTAL STREAM AREA (ACRES) = 1.65



PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.09

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 64.34 8.39 3.599 0.30( 0.03) 0.10 18.0 28.00
1 67.41 11.88 2.955 0.30( 0.03) 0.10 23.2 14.00
1 68.51 12.93 2.817 0.30( 0.03) 0.10 24.8 21.00
1 68.51 12.93 2.817 0.30( 0.03) 0.10 24.8 17.00
1 69.16 14.01 2.692 0.30( 0.03) 0.10 26.4 35.00
1 68.55 15.43 2.549 0.30( 0.03) 0.10 27.7 24.00
1 67.02 16.64 2.443 0.30( 0.03) 0.10 28.4 18.00
1 65.07 18.00 2.337 0.30( 0.03) 0.10 29.0 12.00
1 61.01 21.31 2.123 0.30( 0.03) 0.10 30.3 32.00
1 60.66 21.50 2.113 0.30( 0.03) 0.10 30.3 10.00
2 5.09 9.11 3.435 0.30( 0.03) 0.10 1.6 37.00
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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 69.25 8.39 3.599 0.30( 0.03) 0.10 19.5 28.00
2 70.06 9.11 3.435 0.30( 0.03) 0.10 20.7 37.00
3 71.78 11.88 2.955 0.30( 0.03) 0.10 24.8 14.00
4 72.67 12.93 2.817 0.30( 0.03) 0.10 26.5 21.00
5 72.67 12.93 2.817 0.30( 0.03) 0.10 26.5 17.00
6 73.14 14.01 2.692 0.30( 0.03) 0.10 28.0 35.00
7 72.31 15.43 2.549 0.30( 0.03) 0.10 29.3 24.00
8 70.63 16.64 2.443 0.30( 0.03) 0.10 30.0 18.00
9 68.52 18.00 2.337 0.30( 0.03) 0.10 30.7 12.00
10 64.14 21.31 2.123 0.30( 0.03) 0.10 32.0 32.00
11 63.78 21.50 2.113 0.30( 0.03) 0.10 32.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 73.14 Tc (MIN.) = 14.01
EFFECTIVE AREA (ACRES) = 28.01 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 32.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 153.80 DOWNSTREAM (FEET) = 152.80
FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.60

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

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1




PIPE-FLOW (CFS) = 73.14
PIPE TRAVEL TIME (MIN.) = 0.50 Tc(MIN.) = 14.51
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.51

RAINFALL INTENSITY (INCH/HR) = 2.64

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 28.01

TOTAL STREAM AREA (ACRES) = 31.97

PEAK FLOW RATE (CFS) AT CONFLUENCE = 73.14
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FLOW PROCESS FROM NODE 40.00 TO NODE 39.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM(FEET) = 167.40 DOWNSTREAM (FEET) = 167.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.359

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2.766

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.)

COMMERCIAL B 0.48 0.30 0.100 56 13.36

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.18

TOTAL AREA (ACRES) = 0.48 PEAK FLOW RATE (CFS) = 1.18
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.36

RAINFALL INTENSITY (INCH/HR) = 2.77

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10



EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES) =
PEAK FLOW RATE (CFS) AT CONFLUENCE

** CONFLUENCE DATA **

STREAM
NUMBER
1

N R R RRP PR R R

RAINFALL INTENSITY AND

(C

69.
70.
71.
2.
2.
73.
2.
70.
68.
64.
63.

1.

Q

FS)
25
06
78
67
67
14
31
63
52
14
78
18

T
(MI

8.

9.
12.
13.
13.
14.
15.
17.
18.
21.

22

13.

CONFLUENCE FORMULA USED FOR

** PEAK FLOW RATE TABLE **

STREAM
NUMBER
1

QO J oUW

9
10
11
12

(C

70.
71.
2.
73.
73.
73.
74.
73.
71.
69.
65.
64.

Q

FS)
25
09
93
79
85
85
27
38
65
50
03
66

T
(MI

8.

9.
12.
13.
13.
13.
14.
15.
17.
18.
21.
22.

0.48

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS)
EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR) =
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

0.48
= 1.18
C Intensity Fp (Fm) Ap Ae HEADWATER
N.) (INCH/HR) (INCH/HR) (ACRES) NODE
92 3.476 0.30( 0.03) 0.10 19.5 28.00
63 3.328 0.30( 0.03) 0.10 20.7 37.00
40 2.885 0.30( 0.03) 0.10 24.8 14.00
44 2.756 0.30( 0.03) 0.10 26.5 21.00
44 2.756 0.30( 0.03) 0.10 26.5 17.00
51 2.639 0.30( 0.03) 0.10 28.0 35.00
94 2.503 0.30( 0.03) 0.10 29.3 24.00
16 2.400 0.30( 0.03) 0.10 30.0 18.00
53 2.298 0.30( 0.03) 0.10 30.7 12.00
81 2.096 0.30( 0.03) 0.10 32.0 32.00
.00 2.086 0.30( 0.03) 0.10 32.0 10.00
36 2.766 0.30( 0.03) 0.10 0.5 40.00
TIME OF CONCENTRATION RATIO
2 STREAMS.
C Intensity Fp (Fm) Ap Ae HEADWATER
N.) (INCH/HR) (INCH/HR) (ACRES) NODE
92 3.476 0.30( 0.03) 0.10 19.8 28.00
63 3.328 0.30( 0.03) 0.10 21.0 37.00
40 2.885 0.30( 0.03) 0.10 25.3 14.00
36 2.766 0.30( 0.03) 0.10 26.8 40.00
44 2.756 0.30( 0.03) 0.10 27.0 21.00
44 2.756 0.30( 0.03) 0.10 27.0 17.00
51 2.639 0.30( 0.03) 0.10 28.5 35.00
94 2.503 0.30( 0.03) 0.10 29.8 24.00
16 2.400 0.30( 0.03) 0.10 30.5 18.00
53 2.298 0.30( 0.03) 0.10 31.2 12.00
81 2.096 0.30( 0.03) 0.10 32.4 32.00
00 2.086 0.30( 0.03) 0.10 32.5 10.00
74.27 Tc (MIN.) = 14.51
= 28.49 AREA-AVERAGED Fm(INCH/HR) = 0.03
0.30 AREA-AVERAGED Ap = 0.10
32.5
10.00 TO NODE 39.00 = 2565.00 FEET.

LR b I b S b S b S I S S b S b S b S I I S e S 2 S S I I S b S S S I S e S I S S b S e I S S b Sh S b Sb I b Sb b Sh b Sb b S 24

FLOW PROCESS FROM NODE

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<K<LLKL
>>>>>USING USER-SPECIFIED PIPESIZE

39.00 TO NODE

41.00 IS CODE

(EXISTING ELEMENT) <<<<<

41

ELEVATION DATA: UPSTREAM (FEET)
FLOW LENGTH (FEET)

210.00

MANNING'S N

152.80

DOWNSTREAM (FEET)

0.013



DEPTH OF FLOW IN 48.0 INCH

PIPE-FLOW VELOCITY (FEET/SEC.

GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW (CFS) 74.27
PIPE TRAVEL TIME (MIN.) =

LONGEST FLOWPATH FROM NODE

0.

PIPE IS 34.3 INCHES
) = 7.73
48.00 NUMBER OF PIPES

45 14.97

41.00

Tc (MIN.)
10.00 TO NODE

2775.00 FEET.
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FLOW PROCESS FROM NODE

41.00 TO NODE

41.00 IS CODE 1

TOTAL NUMBER OF STREAMS =

TIME OF CONCENTRATION (MIN.)
RAINFALL INTENSITY (INCH/HR)
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10
EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES)
PEAK FLOW RATE (CFS)

2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

AT CONFLUENCE

1 ARE:
= 14.97
2.59

.03

.30

28.49
32.45

74.27
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FLOW PROCESS FROM NODE 42.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00
ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 163.20
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) 6.464
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.171
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.)
COMMERCIAL B 0.66 0.30 0.100 56 6.46
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 2.46
TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 2.46
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FLOW PROCESS FROM NODE

41.00 TO NODE

41.00 IS CODE 1

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

TOTAL NUMBER OF STREAMS

TIME OF CONCENTRATION (MIN.)
RAINFALL INTENSITY (INCH/HR)

2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

2 ARE:
6.46
4.17



AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.66
TOTAL STREAM AREA (ACRES) = 0.66
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.46
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 70.25 9.38 3.379 0.30( 0.03) 0.10 19.8 28.00
1 71.09 10.09 3.242 0.30( 0.03) 0.10 21.0 37.00
1 72.93 12.85 2.827 0.30( 0.03) 0.10 25.3 14.00
1 73.79 13.81 2.714 0.30( 0.03) 0.10 26.8 40.00
1 73.85 13.89 2.705 0.30( 0.03) 0.10 27.0 21.00
1 73.85 13.89 2.705 0.30( 0.03) 0.10 27.0 17.00
1 74.27 14.97 2.593 0.30( 0.03) 0.10 28.5 35.00
1 73.38 16.39 2.463 0.30( 0.03) 0.10 29.8 24.00
1 71.65 17.61 2.365 0.30( 0.03) 0.10 30.5 18.00
1 69.50 18.99 2.266 0.30( 0.03) 0.10 31.2 12.00
1 65.03 22.27 2.071 0.30( 0.03) 0.10 32.4 32.00
1 64.66 22.46 2.061 0.30( 0.03) 0.10 32.5 10.00
2 2.46 6.46 4.171 0.30( 0.03) 0.10 0.7 42.00
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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 62.33 6.46 4.171 0.30( 0.03) 0.10 14.3 42.00
2 72.24 9.38 3.379 0.30( 0.03) 0.10 20.5 28.00
3 73.00 10.09 3.242 0.30( 0.03) 0.10 21.7 37.00
4 74.59 12.85 2.827 0.30( 0.03) 0.10 25.9 14.00
5 75.38 13.81 2.714 0.30( 0.03) 0.10 27.5 40.00
6 75.44 13.89 2.705 0.30( 0.03) 0.10 27.6 21.00
7 75.44 13.89 2.705 0.30( 0.03) 0.10 27.6 17.00
8 75.79 14.97 2.593 0.30( 0.03) 0.10 29.2 35.00
9 74.83 16.39 2.463 0.30( 0.03) 0.10 30.5 24.00
10 73.04 17.61 2.365 0.30( 0.03) 0.10 31.2 18.00
11 70.83 18.99 2.266 0.30( 0.03) 0.10 31.8 12.00
12 66.24 22.27 2.071 0.30( 0.03) 0.10 33.1 32.00
13 65.87 22.46 2.061 0.30( 0.03) 0.10 33.1 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 75.79 Tc (MIN.) = 14.97
EFFECTIVE AREA (ACRES) = 29.15 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 33.1
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM (FEET) = 152.00 DOWNSTREAM (FEET) = 151.80
FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 28.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.73

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 75.79

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 15.02

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 10
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FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 350.00

ELEVATION DATA: UPSTREAM (FEET) = 164.00 DOWNSTREAM (FEET)

Il
=
o
N
o
o

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.894

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.482

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.)

COMMERCIAL B 1.55 0.30 0.100 56 8.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.82

TOTAL AREA (ACRES) = 1.55 PEAK FLOW RATE (CFS) = 4.82
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 162.00 DOWNSTREAM (FEET) = 161.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 165.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE (FEET) = 3.00 "zZ" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 4.82

FLOW VELOCITY (FEET/SEC.) = 2.16 FLOW DEPTH(FEET) = 0.74

TRAVEL TIME (MIN.) = 1.27 Tc(MIN.) = 10.17

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.17

RAINFALL INTENSITY (INCH/HR) = 3.23

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.55

TOTAL STREAM AREA (ACRES) = 1.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.82
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FLOW PROCESS FROM NODE 47.00 TO NODE 46.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 285.00

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 161.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.157

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.937

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.)

COMMERCIAL B 1.23 0.30 0.100 56 7.16

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 4.33

TOTAL AREA (ACRES) = 1.23 PEAK FLOW RATE (CFS) = 4.33
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<KL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 7.16

RAINFALL INTENSITY (INCH/HR) = 3.94

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES) = 1.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.33

1.23



** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.82 10.17 3.228 0.30( 0.03) 0.10 1.5 44.00
2 4.33 7.16 3.937 0.30( 0.03) 0.10 1.2 47.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.47 7.16 3.937 0.30( 0.03) 0.10 2.3 47.00
2 8.36 10.17 3.228 0.30( 0.03) 0.10 2.8 44.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 8.47 Tc (MIN.) = 7.16

EFFECTIVE AREA (ACRES) = 2.32 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.8

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 157.00 DOWNSTREAM (FEET) = 151.80
FLOW LENGTH (FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.55

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 8.47

PIPE TRAVEL TIME (MIN.) = 0.17 Tc (MIN.) = 7.32

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 8.47 7.32 3.887 0.30( 0.03) 0.10 2.3 47.00

2 8.36 10.33 3.199 0.30( 0.03) 0.10 2.8 44.00

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 62.33 6.52 4.152 0.30( 0.03) 0.10 14.3 42.00



2 72.24 9.43 3.368 0.30( 0.03) 0.10 20.5 28.00
3 73.00 10.14 3.232 0.30( 0.03) 0.10 21.7 37.00
4 74.59 12.90 2.821 0.30( 0.03) 0.10 25.9 14.00
5 75.38 13.86 2.708 0.30( 0.03) 0.10 27.5 40.00
6 75.44 13.94 2.699 0.30( 0.03) 0.10 27.6 21.00
7 75.44 13.95 2.699 0.30( 0.03) 0.10 27.6 17.00
8 75.79 15.02 2.588 0.30( 0.03) 0.10 29.2 35.00
9 74.83 16.44 2.459 0.30( 0.03) 0.10 30.5 24.00
10 73.04 17.67 2.361 0.30( 0.03) 0.10 31.2 18.00
11 70.83 19.04 2.263 0.30( 0.03) 0.10 31.8 12.00
12 66.24 22.33 2.068 0.30( 0.03) 0.10 33.1 32.00
13 65.87 22.51 2.058 0.30( 0.03) 0.10 33.1 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 70.38 6.52 4.152 0.30( 0.03) 0.10 16.4 42.00
2 73.54 7.32 3.887 0.30( 0.03) 0.10 18.3 47.00
3 80.63 9.43 3.368 0.30( 0.03) 0.10 23.1 28.00
4 81.36 10.14 3.232 0.30( 0.03) 0.10 24.4 37.00
5 81.46 10.33 3.199 0.30( 0.03) 0.10 24.8 44.00
6 81.95 12.90 2.821 0.30( 0.03) 0.10 28.7 14.00
7 82.44 13.86 2.708 0.30( 0.03) 0.10 30.3 40.00
8 82.48 13.94 2.699 0.30( 0.03) 0.10 30.4 21.00
9 82.48 13.95 2.699 0.30( 0.03) 0.10 30.4 17.00
10 82.54 15.02 2.588 0.30( 0.03) 0.10 31.9 35.00
11 81.23 16.44 2.459 0.30( 0.03) 0.10 33.3 24.00
12 79.19 17.67 2.361 0.30( 0.03) 0.10 33.9 18.00
13 76.72 19.04 2.263 0.30( 0.03) 0.10 34.6 12.00
14 71.62 22.33 2.068 0.30( 0.03) 0.10 35.9 32.00
15 71.22 22.51 2.058 0.30( 0.03) 0.10 35.9 10.00
TOTAL AREA (ACRES) = 35.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 82.54 Tc (MIN.) = 15.018
EFFECTIVE AREA (ACRES) = 31.93 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 35.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 35.9 TC(MIN.) = 15.02
EFFECTIVE AREA (ACRES) = 31.93 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE (CFS) = 82.54
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 70.38 6.52 4.152 0.30( 0.03) 0.10 16.4 42.00
2 73.54 7.32 3.887 0.30( 0.03) 0.10 18.3 47.00
3 80.63 9.43 3.368 0.30( 0.03) 0.10 23.1 28.00
4 81.36 10.14 3.232 0.30( 0.03) 0.10 24.4 37.00



5 81.46 10.33 3.199 0.30( 0.03) 0.10 24.8 44.00
6 81.95 12.90 2.821 0.30( 0.03) 0.10 28.7 14.00
7 82.44 13.86 2.708 0.30( 0.03) 0.10 30.3 40.00
8 82.48 13.94 2.699 0.30( 0.03) 0.10 30.4 21.00
9 82.48 13.95 2.699 0.30( 0.03) 0.10 30.4 17.00
10 82.54 15.02 2.588 0.30( 0.03) 0.10 31.9 35.00
11 81.23 16.44 2.459 0.30( 0.03) 0.10 33.3 24.00
12 79.19 17.67 2.361 0.30( 0.03) 0.10 33.9 18.00
13 76.72 19.04 2.263 0.30( 0.03) 0.10 34.6 12.00
14 71.62 22.33 2.068 0.30( 0.03) 0.10 35.9 32.00
15 71.22 22.51 2.058 0.30( 0.03) 0.10 35.9 10.00

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

(c) Copyright 1983-2013 Advanced Engineering Software (aes)
Ver. 20.0 Release Date: 06/01/2013 License ID 1654

Analysis prepared by:

FUSCOE ENGINEERING, Inc
16795 Von Karman Ave., #100
Irvine, CA 92606
949-474-1960

KA KKk kAAK KKk kAR Kk k kA x*k k%% DESCRIPTION OF STUDY **** %% xkkkkkxhhkhkkkkxkhk k%%
* FREEMAN

* EXISTING CONDITION

* 100 YEAR ANALYSIS
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FILE NAME: FREX100.DAT
TIME/DATE OF STUDY: 09:04 05/29/2017

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 12.00

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

*ANTECEDENT MOISTURE CONDITION (AMC) III 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. (F'T) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (n)
1 24.0 19.0 0.020/0.020/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.67 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 10.00 TO NODE 32.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00
ELEVATION DATA: UPSTREAM (FEET) = 167.50 DOWNSTREAM (FEET) =

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.337

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.616

SUBAREA Tc AND LOSS RATE DATA (AMC III):

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

COMMERCIAL B 0.15 0.30 0.100

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.62

TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.62

FLOW PROCESS FROM NODE 32.00 TO NODE 11.00 IS CODE = o6l

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

CS
CN
76

Tc
(MIN.)
8.34
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UPSTREAM ELEVATION (FEET) = 166.30 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 210.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
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) =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.02

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.83

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.26

HALFSTREET FLOOD WIDTH (FEET) = 6.85

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.42

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.37
STREET FLOW TRAVEL TIME (MIN.) = 2.47 Tc(MIN.) = 10.81
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.978
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S

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

COMMERCIAL B 0.12 0.30 0.100
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.43
EFFECTIVE AREA (ACRES) = 0.27 AREA-AVERAGED Fm (INCH/HR) =

00

Cs
CN
76

0.

0.0150

03



AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.96

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.27 HALFSTREET FLOOD WIDTH (FEET) = 7.33
FLOW VELOCITY (FEET/SEC.) = 1.46 DEPTH*VELOCITY (FT*FT/SEC.) = 0.40
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.81

RAINFALL INTENSITY (INCH/HR) = 3.98

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.96
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FLOW PROCESS FROM NODE 12.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 210.00

ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.680

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.838

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 0.76 0.30 0.100 76 7.68

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.29

TOTAL AREA (ACRES) = 0.76 PEAK FLOW RATE (CFS) = 3.29
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.68



RAINFALL INTENSITY (INCH/HR) = 4.84

AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.76
TOTAL STREAM AREA (ACRES) = 0.76
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.29
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.96 10.81 3.978 0.30( 0.03) 0.10 0.3 10.00
2 3.29 7.68 4.838 0.30( 0.03) 0.10 0.8 12.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.12 7.68 4.838 0.30( 0.03) 0.10 1.0 12.00
2 3.66 10.81 3.978 0.30( 0.03) 0.10 1.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 4.12 Tc (MIN.) = 7.68

EFFECTIVE AREA (ACRES) = 0.95 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 62

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

Il
=
o
s
N
o

UPSTREAM ELEVATION (FEET) = 165.10 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 19.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.69
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.51

HALFSTREET FLOOD WIDTH (FEET) = 17.65

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.42



PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.73

STREET FLOW TRAVEL TIME (MIN.) = 5.34 Tc (MIN.) = 13.02

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.575

SUBAREA LOSS RATE DATA (AMC IITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 0.36 0.30 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 1.15
EFFECTIVE AREA (ACRES) = 1.31 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 4.19

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.50 HALFSTREET FLOOD WIDTH(FEET) = 16.91

FLOW VELOCITY (FEET/SEC.) = 1.37 DEPTH*VELOCITY (FT*FT/SEC.) = 0.68

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.02
RAINFALL INTENSITY (INCH/HR) = 3.58
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.31
TOTAL STREAM AREA (ACRES) = 1.39
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.19
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FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 125.00
ELEVATION DATA: UPSTREAM (FEET) = 164.60 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.616

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.270

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 0.15 0.30 0.100 76 6.62

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.71



TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.71
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FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.30 DOWNSTREAM (FEET) = 159.20

FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.88

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.71

PIPE TRAVEL TIME (MIN.) = 0.44 Tc (MIN.) = 7.06

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 175.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<LK<LKL

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.06
RAINFALL INTENSITY (INCH/HR) = 5.08
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.15
TOTAL STREAM AREA (ACRES) = 0.15
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.71
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.19 13.02 3.575 0.30( 0.03) 0.10 1.3 12.00
1 3.89 16.31 3.142 0.30( 0.03) 0.10 1.4 10.00
2 0.71 7.06 5.077 0.30( 0.03) 0.10 0.2 14.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.94 7.06 5.077 0.30( 0.03) 0.10 0.9 14.00
2 4.68 13.02 3.575 0.30( 0.03) 0.10 1.5 12.00
3 4.33 16.31 3.142 0.30( 0.03) 0.10 1.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.68 Tc (MIN.) = 13.02
EFFECTIVE AREA (ACRES) = 1.46 AREA-AVERAGED Fm(INCH/HR) = 0.03



AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 16.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.20 DOWNSTREAM (FEET) = 158.10
FLOW LENGTH (FEET) = 285.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.93

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 4.68

PIPE TRAVEL TIME (MIN.) = 1.21 Tc (MIN.) = 14.23

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.23

RAINFALL INTENSITY (INCH/HR) = 3.40

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.46

TOTAL STREAM AREA (ACRES) = 1.54

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.68
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FLOW PROCESS FROM NODE 17.00 TO NODE 16.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 310.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 164.90

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.320

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.330

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 1.52 0.30 0.100 76 9.32

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 5.88



TOTAL AREA (ACRES) = 1.52 PEAK FLOW RATE (CFS) = 5.88
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.32

RAINFALL INTENSITY (INCH/HR) = 4.33

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.52

TOTAL STREAM AREA (ACRES) = 1.52

PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.88
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FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) =  320.00
ELEVATION DATA: UPSTREAM (FEET) = 165.90 DOWNSTREAM (FEET) = 165.00
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.888
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.186
SUBAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.26 0.30 0.100 76 9.89
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 4.71
TOTAL AREA (ACRES) = 1.26  PEAK FLOW RATE (CFS) = 4.71
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FLOW PROCESS FROM NODE 19.00 TO NODE 16.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 164.90
CHANNEL LENGTH THRU SUBAREA (FEET) = 265.00 CHANNEL SLOPE = 0.0004
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

==>>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 IS USED FOR TRAVELTIME CALCULATIONS.

CHANNEL FLOW THRU SUBAREA (CFS) = 4.71

FLOW VELOCITY (FEET/SEC.) = 1.55 FLOW DEPTH (FEET) = 1.00

TRAVEL TIME (MIN.) = 2.85 Tc (MIN.) = 12.74

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 16.00 = 585.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 12.74

RAINFALL INTENSITY (INCH/HR) = 3.62

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.26

TOTAL STREAM AREA (ACRES) = 1.26

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.71

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.94 8.31 4.624 0.30( 0.03) 0.10 0.9 14.00
1 4.68 14.23 3.398 0.30( 0.03) 0.10 1.5 12.00
1 4.33 17.54 3.014 0.30( 0.03) 0.10 1.5 10.00
2 5.88 9.32 4.330 0.30( 0.03) 0.10 1.5 17.00
3 4.71 12.74 3.621 0.30( 0.03) 0.10 1.3 18.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.48 8.31 4.624 0.30( 0.03) 0.10 3.0 14.00
2 14.08 9.32 4.330 0.30( 0.03) 0.10 3.4 17.00
3 14.20 12.74 3.621 0.30( 0.03) 0.10 4.1 18.00
4 13.71 14.23 3.398 0.30( 0.03) 0.10 4.2 12.00
5 12.33 17.54 3.014 0.30( 0.03) 0.10 4.3 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 14.20 Tc (MIN.) = 12.74
EFFECTIVE AREA (ACRES) = 4.09 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1215.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 20.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM (FEET) = 158.10 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.52

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

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 14.20

PIPE TRAVEL TIME (MIN.) = 0.55 Tc (MIN.) = 13.29

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 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.) = 13.29

RAINFALL INTENSITY (INCH/HR) = 3.53

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 4.09

TOTAL STREAM AREA (ACRES) = 4.32

PEAK FLOW RATE (CFS) AT CONFLUENCE = 14.20
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 260.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.819

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.203

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 0.64 0.30 0.100 76 9.82

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.40

TOTAL AREA (ACRES) = 0.64 PEAK FLOW RATE (CFS) = 2.40
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FLOW PROCESS FROM NODE 22.00 TO NODE 20.00 IS CODE = 31



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

ELEVATION DATA: UPSTREAM (FEET) = 158.20 DOWNSTREAM (FEET) = 157.60
FLOW LENGTH (FEET) = 20.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 2.40

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 9.87

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 20.00 = 280.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.87
RAINFALL INTENSITY (INCH/HR) = 4.19
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.64
TOTAL STREAM AREA (ACRES) = 0.64
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.40
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 13.48 8.90 4.448 0.30( 0.03) 0.10 3.0 14.00
1 14.08 9.88 4.189 0.30( 0.03) 0.10 3.4 17.00
1 14.20 13.29 3.534 0.30( 0.03) 0.10 4.1 18.00
1 13.71 14.80 3.322 0.30( 0.03) 0.10 4.2 12.00
1 12.33 18.08 2.962 0.30( 0.03) 0.10 4.3 10.00
2 2.40 9.87 4.192 0.30( 0.03) 0.10 0.6 21.00
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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.78 8.90 4.448 0.30( 0.03) 0.10 3.6 14.00
2 16.47 9.87 4.192 0.30( 0.03) 0.10 4.0 21.00
3 16.48 9.88 4.189 0.30( 0.03) 0.10 4.0 17.00
4 16.23 13.29 3.534 0.30( 0.03) 0.10 4.7 18.00
5 15.61 14.80 3.322 0.30( 0.03) 0.10 4.9 12.00
6 14.02 18.08 2.962 0.30( 0.03) 0.10 5.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:



PEAK FLOW RATE (CFS)
EFFECTIVE AREA (ACRES)
AREA-AVERAGED Fp (INCH/HR)
TOTAL AREA (ACRES)
LONGEST FLOWPATH FROM NODE

16.48 Tc (MIN.) = 9.88
4.05 AREA-AVERAGED Fm(INCH/HR) = 0.03
0.30 AREA-AVERAGED Ap = 0.10

5.0

10.00 TO NODE 20.00 1365.00 FEET.
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FLOW PROCESS FROM NODE

20.00 TO NODE 23.00 IS CODE 41

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

>>>>>USING USER-SPECIFIED PIPESIZE

(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET)
365.00

FLOW LENGTH (FEET)

157.60 DOWNSTREAM (FEET)
MANNING'S N 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.)
(TOTAL FLOW) / (PIPE CROSS SECTION AREA)

PIPE FLOW VELOCITY
GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW (CFES) 16.4
PIPE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

8

5.25

24.00 NUMBER OF PIPES = 1
1.16 Tc (MIN.) = 11.04
10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE

23.00 TO NODE 23.00 IS CODE 1

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

TOTAL NUMBER OF STREAMS

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM

TIME OF CONCENTRATION (MIN.
RAINFALL INTENSITY (INCH/HR
AREA-AVERAGED Fm (INCH/HR)
AREA-AVERAGED Fp (INCH/HR)
AREA-AVERAGED Ap 0.10

EFFECTIVE STREAM AREA (ACRES)

TOTAL STREAM AREA (ACRES)

PEAK FLOW RATE (CFS) AT CONFLUENCE

)
)

2

1 ARE:
11.04
3.93

.03

.30

4.05

4.96

16.48
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00
ELEVATION DATA: UPSTREAM (FEET) = 166.00 DOWNSTREAM (FEET) = 165.50
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.122
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.913
SUBAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.40 0.30 0.100 76 11.12



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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 4.89
TOTAL AREA (ACRES) = 1.40 PEAK FLOW RATE (CFS) = 4.89
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FLOW PROCESS FROM NODE 25.00 TO NODE 26.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.50 DOWNSTREAM (FEET) = 161.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 330.00 CHANNEL SLOPE = 0.0133
CHANNEL BASE (FEET) = 20.00 "zZ" FACTOR = 0.020
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.619

SUBAREA LOSS RATE DATA (AMC ITII):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 3.87 0.30 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 11.15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 3.38
AVERAGE FLOW DEPTH (FEET) = 0.16 TRAVEL TIME (MIN.) = 1.63

Tc (MIN.) = 12.75

SUBAREA AREA (ACRES) = 3.87 SUBAREA RUNOFF (CFS) = 12.50
EFFECTIVE AREA (ACRES) = 5.27 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 5.3 PEAK FLOW RATE (CFS) = 17.02

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.21 FLOW VELOCITY (FEET/SEC.) = 4.04
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 26.00 = 650.00 FEET.
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FLOW PROCESS FROM NODE 26.00 TO NODE 23.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM(FEET) = 156.40
FLOW LENGTH(FEET) = 315.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.42

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

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 17.02

PIPE TRAVEL TIME (MIN.) = 0.97 Tc (MIN.) = 13.72

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 23.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE = 1



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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.72
RAINFALL INTENSITY (INCH/HR) = 3.47
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 5.27
TOTAL STREAM AREA (ACRES) = 5.27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 17.02
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.78 10.11 4.134 0.30( 0.03) 0.10 3.6 14.00
1 16.47 11.03 3.933 0.30( 0.03) 0.10 4.0 21.00
1 16.48 11.04 3.930 0.30( 0.03) 0.10 4.0 17.00
1 16.23 14.47 3.366 0.30( 0.03) 0.10 4.7 18.00
1 15.61 16.03 3.174 0.30( 0.03) 0.10 4.9 12.00
1 14.02 19.45 2.841 0.30( 0.03) 0.10 5.0 10.00
2 17.02 13.72 3.470 0.30( 0.03) 0.10 5.3 24.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 30.74 10.11 4.134 0.30( 0.03) 0.10 7.5 14.00
2 31.99 11.03 3.933 0.30( 0.03) 0.10 8.3 21.00
3 32.01 11.04 3.930 0.30( 0.03) 0.10 8.3 17.00
4 33.30 13.72 3.470 0.30( 0.03) 0.10 9.9 24.00
5 32.73 14.47 3.366 0.30( 0.03) 0.10 10.0 18.00
6 31.17 16.03 3.174 0.30( 0.03) 0.10 10.2 12.00
7 27.93 19.45 2.841 0.30( 0.03) 0.10 10.2 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 33.30 Tc (MIN.) = 13.72
EFFECTIVE AREA (ACRES) = 9.85 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 10.2
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 23.00 = 1730.00 FEET.
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FLOW PROCESS FROM NODE 23.00 TO NODE 27.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 156.40 DOWNSTREAM (FEET) = 155.40
FLOW LENGTH (FEET) = 235.00 MANNING'S N = 0.013



ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.78

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

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 33.30

PIPE TRAVEL TIME (MIN.) = 0.58 Tc (MIN.) = 14.30

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<L<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.30

RAINFALL INTENSITY (INCH/HR) = 3.39

AREA-AVERAGED Fm (INCH/HR) 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 9.85

TOTAL STREAM AREA (ACRES) = 10.23

PEAK FLOW RATE (CFS) AT CONFLUENCE = 33.30
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FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00

ELEVATION DATA: UPSTREAM (FEET) = 170.00 DOWNSTREAM (FEET) = 166.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.101

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.521

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 1.32 0.30 0.100 76 6.10

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 6.52

TOTAL AREA (ACRES) = 1.32 PEAK FLOW RATE (CFS) = 6.52
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FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<K<<<LKL
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<
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ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET)
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE =
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 1.500
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MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.037

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 2.72 0.30 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.66

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.72
AVERAGE FLOW DEPTH (FEET) = 0.47 TRAVEL TIME (MIN.) 1.06

Tc (MIN.) = 7.16

SUBAREA AREA (ACRES) = 2.72 SUBAREA RUNOFF (CFS) = 12.26
EFFECTIVE AREA (ACRES) = 4.04 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 4.0 PEAK FLOW RATE (CFS) = 18.20

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.58 FLOW VELOCITY (FEET/SEC.) = 5.32
LONGEST FLOWPATH FROM NODE 28.00 TO NODE 30.00 = 525.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 82

>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00
ELEVATION DATA: UPSTREAM (FEET) = 167.40 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.381

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.950

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 2.23 0.30 0.100 76 7.38

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 2.23 INITIAL SUBAREA RUNOFF (CEFS) = 9.87

** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc (MIN.) = 7.16

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.037

SUBAREA AREA (ACRES) = 2.23 SUBAREA RUNOFF (CFS) = 10.05
EFFECTIVE AREA (ACRES) = 6.27 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 6.3 PEAK FLOW RATE (CFS) = 28.25
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FLOW PROCESS FROM NODE 30.00 TO NODE 27.00 IS CODE = 41

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



ELEVATION DATA: UPSTREAM (FEET) = 158.00 DOWNSTREAM (FEET) = 155.40

FLOW LENGTH (FEET) = 160.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.99

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

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 28.25

PIPE TRAVEL TIME (MIN.) = 0.30 Tc (MIN.) = 7.46

LONGEST FLOWPATH FROM NODE 28.00 TO NODE 27.00 = 685.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 27.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.46
RAINFALL INTENSITY (INCH/HR) = 4.92
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.27
TOTAL STREAM AREA (ACRES) = 6.27
PEAK FLOW RATE (CFS) AT CONFLUENCE = 28.25
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 30.74 10.73 3.994 0.30( 0.03) 0.10 7.5 14.00
1 31.99 11.63 3.815 0.30( 0.03) 0.10 8.3 21.00
1 32.01 11.64 3.813 0.30( 0.03) 0.10 8.3 17.00
1 33.30 14.30 3.389 0.30( 0.03) 0.10 9.9 24.00
1 32.73 15.06 3.290 0.30( 0.03) 0.10 10.0 18.00
1 31.17 16.64 3.106 0.30( 0.03) 0.10 10.2 12.00
1 27.93 20.13 2.785 0.30( 0.03) 0.10 10.2 10.00
2 28.25 7.46 4.921 0.30( 0.03) 0.10 6.3 28.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 54.60 7.46 4.921 0.30( 0.03) 0.10 11.5 28.00
2 53.64 10.73 3.994 0.30( 0.03) 0.10 13.8 14.00
3 53.86 11.63 3.815 0.30( 0.03) 0.10 14.5 21.00
4 53.86 11.64 3.813 0.30( 0.03) 0.10 14.6 17.00
5 52.71 14.30 3.389 0.30( 0.03) 0.10 16.1 24 .00
6 51.56 15.06 3.290 0.30( 0.03) 0.10 16.3 18.00
7 48.94 16.64 3.106 0.30( 0.03) 0.10 16.4 12.00
8 43.85 20.13 2.785 0.30( 0.03) 0.10 16.5 10.00



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 54.60 Tc (MIN.) = 7.46

EFFECTIVE AREA (ACRES) = 11.48 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 16.5

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 27.00 = 1965.00 FEET.
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FLOW PROCESS FROM NODE 27.00 TO NODE 31.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 155.40 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 105.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.72

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

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 54.60

PIPE TRAVEL TIME (MIN.) = 0.23 Tc (MIN.) = 7.68

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 10
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FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00
ELEVATION DATA: UPSTREAM (FEET) = 166.30 DOWNSTREAM (FEET) = 166.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.850

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.774

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 2.62 0.30 0.100 76 11.85

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 8.83

TOTAL AREA (ACRES) = 2.62 PEAK FLOW RATE (CFS) = 8.83
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FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = o6l



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<K<<LLKL

>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 166.00 DOWNSTREAM ELEVATION (FEET) = 165.60
STREET LENGTH (FEET) = 485.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

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) = 15.10
***STREET FLOWING FULL***
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.63

HALFSTREET FLOOD WIDTH (FEET) = 31.53

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.09

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.69
STREET FLOW TRAVEL TIME (MIN.) = 7.39 Tc (MIN.) = 19.24
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.859
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 4.89 0.30 0.100 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 4.89 SUBAREA RUNOFF (CFS) = 12.45
EFFECTIVE AREA (ACRES) = 7.51 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 7.5 PEAK FLOW RATE (CFS) = 19.12

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 33.42
FLOW VELOCITY (FEET/SEC.) = 1.18 DEPTH*VELOCITY (FT*FT/SEC.) = 0.79
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 485.0 FT WITH ELEVATION-DROP = 0.4 FT, IS 14.4 CFs,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 34.00
LONGEST FLOWPATH FROM NODE 32.00 TO NODE 34.00 = 785.00 FEET.
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FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM (FEET) = 165.60 DOWNSTREAM (FEET) = 165.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 CHANNEL SLOPE = 0.0011
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 0.020

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00



CHANNEL FLOW THRU SUBAREA (CFS) = 19.12

FLOW VELOCITY (FEET/SEC.) = 2.96 FLOW DEPTH (FEET) = 1.28

TRAVEL TIME (MIN.) = 1.01 Tc (MIN.) = 20.25

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) =  20.25
RAINFALL INTENSITY (INCH/HR) = 2.78
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED 2Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 7.51
TOTAL STREAM AREA (ACRES) = 7.51
PEAK FLOW RATE (CFS) AT CONFLUENCE = 19.12
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 665.00
ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 165.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.351

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.524

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 6.31 0.30 0.100 76 13.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 19.84

TOTAL AREA (ACRES) = 6.31 PEAK FLOW RATE (CFS) = 19.84
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FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.35

RAINFALL INTENSITY (INCH/HR) = 3.52
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30



AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 6.31
TOTAL STREAM AREA (ACRES) = 6.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 19.84

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.12 20.25 2.776 0.30( 0.03) 0.10 7.5 32.00
2 19.84 13.35 3.524 0.30( 0.03) 0.10 6.3 35.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 35.89 13.35 3.524 0.30( 0.03) 0.10 11.3 35.00
2 34.71 20.25 2.776 0.30( 0.03) 0.10 13.8 32.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 35.89 Tc (MIN.) = 13.35

EFFECTIVE AREA (ACRES) = 11.26 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.8

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 35.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 35.00 TO NODE 31.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 155.00
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 20.31

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

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 35.89

PIPE TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 13.39

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 35.89 13.39 3.518 0.30( 0.03) 0.10 11.3 35.00

2 34.71 20.29 2.773 0.30( 0.03) 0.10 13.8 32.00



LONGEST FLOWPATH FROM NODE 32.00 TO NODE 31.00 = 1015.00 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 54.60 7.68 4.837 0.30( 0.03) 0.10 11.5 28.00
2 53.64 10.96 3.946 0.30( 0.03) 0.10 13.8 14.00
3 53.86 11.86 3.773 0.30( 0.03) 0.10 14.5 21.00
4 53.86 11.87 3.770 0.30( 0.03) 0.10 14.6 17.00
5 52.71 14.53 3.357 0.30( 0.03) 0.10 16.1 24.00
6 51.56 15.29 3.260 0.30( 0.03) 0.10 16.3 18.00
7 48.94 16.90 3.080 0.30( 0.03) 0.10 16.4 12.00
8 43.85 20.42 2.763 0.30( 0.03) 0.10 16.5 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 82.98 7.68 4.837 0.30( 0.03) 0.10 17.9 28.00
2 86.62 10.96 3.946 0.30( 0.03) 0.10 23.0 14.00
3 87.95 11.86 3.773 0.30( 0.03) 0.10 24.5 21.00
4 87.96 11.87 3.770 0.30( 0.03) 0.10 24.5 17.00
5 89.09 13.39 3.518 0.30( 0.03) 0.10 26.7 35.00
6 88.40 14.53 3.357 0.30( 0.03) 0.10 27.8 24.00
7 87.13 15.29 3.260 0.30( 0.03) 0.10 28.2 18.00
8 84.23 16.90 3.080 0.30( 0.03) 0.10 29.0 12.00
9 78.74 20.29 2.773 0.30( 0.03) 0.10 30.3 32.00
10 78.44 20.42 2.763 0.30( 0.03) 0.10 30.3 10.00
TOTAL AREA (ACRES) = 30.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 89.09 Tc(MIN.) = 13.392
EFFECTIVE AREA (ACRES) = 26.71 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 30.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 31.00 = 2070.00 FEET.
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FLOW PROCESS FROM NODE 31.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 155.00 DOWNSTREAM (FEET) = 153.80
FLOW LENGTH (FEET) = 265.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.26

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

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 89.09

PIPE TRAVEL TIME (MIN.) = 0.48 Tc (MIN.) = 13.87

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.87

RAINFALL INTENSITY (INCH/HR) = 3.45

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 26.71

TOTAL STREAM AREA (ACRES) = 30.32

PEAK FLOW RATE (CFS) AT CONFLUENCE = 89.09
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 325.00

ELEVATION DATA: UPSTREAM (FEET) = 169.50 DOWNSTREAM (FEET) = 168.00

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 III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 1.65 0.30 0.100 76 9.01

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 6.51

TOTAL AREA (ACRES) = 1.65 PEAK FLOW RATE (CFS) = 6.51
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FLOW PROCESS FROM NODE 38.00 TO NODE 36.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 153.80

FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.87

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 6.51

PIPE TRAVEL TIME (MIN.) = 0.09 Tc (MIN.) = 9.10

LONGEST FLOWPATH FROM NODE 37.00 TO NODE 36.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1



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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.10
RAINFALL INTENSITY (INCH/HR) = 4.39
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.65
TOTAL STREAM AREA (ACRES) = 1.65
PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.51
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 82.98 8.20 4.662 0.30( 0.03) 0.10 17.9 28.00
1 86.62 11.45 3.848 0.30( 0.03) 0.10 23.0 14.00
1 87.95 12.34 3.687 0.30( 0.03) 0.10 24.5 21.00
1 87.96 12.35 3.685 0.30( 0.03) 0.10 24.5 17.00
1 89.09 13.87 3.448 0.30( 0.03) 0.10 26.7 35.00
1 88.40 15.01 3.295 0.30( 0.03) 0.10 27.8 24.00
1 87.13 15.78 3.202 0.30( 0.03) 0.10 28.2 18.00
1 84.23 17.40 3.028 0.30( 0.03) 0.10 29.0 12.00
1 78.74 20.83 2.731 0.30( 0.03) 0.10 30.3 32.00
1 78.44 20.96 2.722 0.30( 0.03) 0.10 30.3 10.00
2 6.51 9.10 4.390 0.30( 0.03) 0.10 1.6 37.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 89.20 8.20 4.662 0.30( 0.03) 0.10 19.4 28.00
2 90.50 9.10 4.390 0.30( 0.03) 0.10 21.0 37.00
3 92.32 11.45 3.848 0.30( 0.03) 0.10 24.6 14.00
4 93.41 12.34 3.687 0.30( 0.03) 0.10 26.2 21.00
5 93.42 12.35 3.685 0.30( 0.03) 0.10 26.2 17.00
6 94.19 13.87 3.448 0.30( 0.03) 0.10 28.4 35.00
7 93.28 15.01 3.295 0.30( 0.03) 0.10 29.5 24.00
8 91.87 15.78 3.202 0.30( 0.03) 0.10 29.9 18.00
9 88.71 17.40 3.028 0.30( 0.03) 0.10 30.6 12.00
10 82.77 20.83 2.731 0.30( 0.03) 0.10 32.0 32.00
11 82.46 20.96 2.722 0.30( 0.03) 0.10 32.0 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 94.19 Tc (MIN.) = 13.87
EFFECTIVE AREA (ACRES) = 28.36 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 32.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 36.00 = 2335.00 FEET.
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FLOW PROCESS FROM NODE 36.00 TO NODE 39.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 153.80 DOWNSTREAM (FEET) = 152.80
FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.79

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

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 94.19

PIPE TRAVEL TIME (MIN.) = 0.39 Tc (MIN.) = 14.26

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.26

RAINFALL INTENSITY (INCH/HR) = 3.39

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 28.36

TOTAL STREAM AREA (ACRES) = 31.97

PEAK FLOW RATE (CFS) AT CONFLUENCE = 94.19
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FLOW PROCESS FROM NODE 40.00 TO NODE 39.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 320.00

ELEVATION DATA: UPSTREAM(FEET) = 167.40 DOWNSTREAM (FEET) = 167.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.359

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

SUBAREA Tc AND LOSS RATE DATA(AMC III):

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

COMMERCIAL B 0.48 0.30 0.100 76 13.36

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.51

TOTAL AREA (ACRES) = 0.48 PEAK FLOW RATE (CFS) = 1.51

LR S b S b S b S SR S I S I I b I b S b S I b S S S 2 S b S b I e Sh b S S S S Sb S S S S S S e S e S S b Sb S e Sb S Ib b Sb b Sh e Ih b 2 4



FLOW PROCESS FROM NODE 39.00 TO NODE 39.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.36
RAINFALL INTENSITY (INCH/HR) = 3.52
AREA-AVERAGED Fm (INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.48
TOTAL STREAM AREA (ACRES) = 0.48
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.51
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 89.20 8.61 4.532 0.30( 0.03) 0.10 19.4 28.00
1 90.50 9.51 4.281 0.30( 0.03) 0.10 21.0 37.00
1 92.32 11.85 3.773 0.30( 0.03) 0.10 24.6 14.00
1 93.41 12.73 3.621 0.30( 0.03) 0.10 26.2 21.00
1 93.42 12.75 3.619 0.30( 0.03) 0.10 26.2 17.00
1 94.19 14.26 3.394 0.30( 0.03) 0.10 28.4 35.00
1 93.28 15.41 3.247 0.30( 0.03) 0.10 29.5 24.00
1 91.87 16.18 3.156 0.30( 0.03) 0.10 29.9 18.00
1 88.71 17.82 2.987 0.30( 0.03) 0.10 30.6 12.00
1 82.77 21.28 2.698 0.30( 0.03) 0.10 32.0 32.00
1 82.46 21.41 2.689 0.30( 0.03) 0.10 32.0 10.00
2 1.51 13.36 3.523 0.30( 0.03) 0.10 0.5 40.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 90.46 8.61 4.532 0.30( 0.03) 0.10 19.7 28.00
2 91.81 9.51 4.281 0.30( 0.03) 0.10 21.3 37.00
3 93.75 11.85 3.773 0.30( 0.03) 0.10 25.1 14.00
4 94.89 12.73 3.621 0.30( 0.03) 0.10 26.6 21.00
5 94.90 12.75 3.619 0.30( 0.03) 0.10 26.6 17.00
6 95.24 13.36 3.523 0.30( 0.03) 0.10 27.5 40.00
7 95.65 14.26 3.394 0.30( 0.03) 0.10 28.8 35.00
8 94.67 15.41 3.247 0.30( 0.03) 0.10 29.9 24.00
9 93.22 16.18 3.156 0.30( 0.03) 0.10 30.4 18.00
10 89.99 17.82 2.987 0.30( 0.03) 0.10 31.1 12.00
11 83.93 21.28 2.698 0.30( 0.03) 0.10 32.4 32.00
12 83.61 21.41 2.689 0.30( 0.03) 0.10 32.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 95.65 Tc (MIN.) = 14.26
EFFECTIVE AREA (ACRES) = 28.84 AREA-AVERAGED Fm(INCH/HR) = 0.03



AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 32.5
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 39.00 = 2565.00 FEET.
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FLOW PROCESS FROM NODE 39.00 TO NODE 41.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 152.80 DOWNSTREAM (FEET) = 152.00
FLOW LENGTH (FEET) = 210.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.61

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

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 95.65

PIPE TRAVEL TIME (MIN.) = 0.46 Tc (MIN.) = 14.72

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.72

RAINFALL INTENSITY (INCH/HR) = 3.33

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 28.84

TOTAL STREAM AREA (ACRES) = 32.45

PEAK FLOW RATE (CFS) AT CONFLUENCE = 95.65
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FLOW PROCESS FROM NODE 42.00 TO NODE 41.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00
ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 163.20

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.464

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.341
SUBAREA Tc AND LOSS RATE DATA (AMC ITII):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.66 0.30 0.100 76 6.46
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100



SUBAREA RUNOFF (CFS) = 3.15
TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 3.15
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 6.46
RAINFALL INTENSITY (INCH/HR) = 5.34
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.66
TOTAL STREAM AREA (ACRES) = 0.66
PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.15
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 90.46 9.09 4.392 0.30( 0.03) 0.10 19.7 28.00
1 91.81 9.99 4.162 0.30( 0.03) 0.10 21.3 37.00
1 93.75 12.32 3.690 0.30( 0.03) 0.10 25.1 14.00
1 94.89 13.20 3.548 0.30( 0.03) 0.10 26.6 21.00
1 94.90 13.21 3.546 0.30( 0.03) 0.10 26.6 17.00
1 95.24 13.82 3.455 0.30( 0.03) 0.10 27.5 40.00
1 95.65 14.72 3.333 0.30( 0.03) 0.10 28.8 35.00
1 94.67 15.87 3.192 0.30( 0.03) 0.10 29.9 24.00
1 93.22 16.66 3.105 0.30( 0.03) 0.10 30.4 18.00
1 89.99 18.30 2.941 0.30( 0.03) 0.10 31.1 12.00
1 83.93 21.73 2.666 0.30( 0.03) 0.10 32.4 32.00
1 83.61 21.85 2.658 0.30( 0.03) 0.10 32.5 10.00
2 3.15 6.46 5.341 0.30( 0.03) 0.10 0.7 42.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 81.43 6.46 5.341 0.30( 0.03) 0.10 14.7 42.00
2 93.05 9.09 4.392 0.30( 0.03) 0.10 20.4 28.00
3 94.26 9.99 4.162 0.30( 0.03) 0.10 22.0 37.00
4 95.93 12.32 3.690 0.30( 0.03) 0.10 25.7 14.00
5 96.98 13.20 3.548 0.30( 0.03) 0.10 27.3 21.00
6 96.99 13.21 3.546 0.30( 0.03) 0.10 27.3 17.00
7 97.28 13.82 3.455 0.30( 0.03) 0.10 28.2 40.00
8 97.61 14.72 3.333 0.30( 0.03) 0.10 29.5 35.00
9 96.54 15.87 3.192 0.30( 0.03) 0.10 30.6 24.00
10 95.04 16.66 3.105 0.30( 0.03) 0.10 31.0 18.00
11 91.72 18.30 2.941 0.30( 0.03) 0.10 31.8 12.00



12 85.49 21.73 2.666 0.30( 0.03) 0.10 33.1 32.00
13 85.17 21.85 2.658 0.30( 0.03) 0.10 33.1 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 97.61 Tc (MIN.) = 14.72

EFFECTIVE AREA (ACRES) = 29.50 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 33.1

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 41.00 = 2775.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 43.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 152.00 DOWNSTREAM (FEET) = 151.80

FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.22

GIVEN PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 97.61

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 14.77

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 10
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FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 350.00

ELEVATION DATA: UPSTREAM (FEET) = 164.00 DOWNSTREAM (FEET) = 162.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.894

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.448

SUBAREA Tc AND LOSS RATE DATA (AMC III):

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

COMMERCIAL B 1.55 0.30 0.100 76 8.89

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 6.16

TOTAL AREA (ACRES) = 1.55 PEAK FLOW RATE (CFS) = 6.16
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 51



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

ELEVATION DATA: UPSTREAM (FEET) = 162.00 DOWNSTREAM(FEET) = 161.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 165.00 CHANNEL SLOPE = 0.0012
CHANNEL BASE (FEET) = 3.00 "Z" FACTOR = 0.040

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 6.16

FLOW VELOCITY (FEET/SEC.) = 2.33 FLOW DEPTH (FEET) = 0.87

TRAVEL TIME (MIN.) = 1.18 Tc (MIN.) = 10.08

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.08

RAINFALL INTENSITY (INCH/HR) = 4.14

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.55

TOTAL STREAM AREA (ACRES) = 1.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.16
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FLOW PROCESS FROM NODE 47.00 TO NODE 46.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 285.00
ELEVATION DATA: UPSTREAM(FEET) = 165.00 DOWNSTREAM (FEET) = 161.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.157
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.038
SUBAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 1.23 0.30 0.100 76 7.16
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 5.54
TOTAL AREA (ACRES) = 1.23 PEAK FLOW RATE (CFS) = 5.54
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 1

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



>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<K<LKL

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.16
RAINFALL INTENSITY (INCH/HR) = 5.04
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 1.23
TOTAL STREAM AREA (ACRES) = 1.23
PEAK FLOW RATE (CFS) AT CONFLUENCE = 5.54
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFES) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.16 10.08 4.141 0.30( 0.03) 0.10 1.5 44.00
2 5.54 7.16 5.038 0.30( 0.03) 0.10 1.2 47.00

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 10.88 7.16 5.038 0.30( 0.03) 0.10 2.3 47.00
2 10.71 10.08 4.141 0.30( 0.03) 0.10 2.8 44.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 10.88 Tc (MIN.) = 7.16

EFFECTIVE AREA (ACRES) = 2.33 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.8

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 46.00 = 515.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 43.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 157.00 DOWNSTREAM (FEET) = 151.80
FLOW LENGTH (FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.32

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 10.88

PIPE TRAVEL TIME (MIN.) = 0.16 Tc (MIN.) = 7.31

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.
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FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 10.88 7.31 4.976¢ 0.30( 0.03) 0.10 2.3 47.00

2 10.71 10.23 4.105 0.30( 0.03) 0.10 2.8 44.00

LONGEST FLOWPATH FROM NODE 44.00 TO NODE 43.00 = 630.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 81.43 6.51 5.317 0.30( 0.03) 0.10 14.7 42.00
2 93.05 9.14 4.378 0.30( 0.03) 0.10 20.4 28.00
3 94.26 10.04 4.150 0.30( 0.03) 0.10 22.0 37.00
4 95.93 12.37 3.682 0.30( 0.03) 0.10 25.7 14.00
5 96.98 13.25 3.540 0.30( 0.03) 0.10 27.3 21.00
6 96.99 13.26 3.539 0.30( 0.03) 0.10 27.3 17.00
7 97.28 13.87 3.448 0.30( 0.03) 0.10 28.2 40.00
8 97.61 14.77 3.326 0.30( 0.03) 0.10 29.5 35.00
9 96.54 15.92 3.186 0.30( 0.03) 0.10 30.6 24.00
10 95.04 16.71 3.100 0.30( 0.03) 0.10 31.0 18.00
11 91.72 18.35 2.937 0.30( 0.03) 0.10 31.8 12.00
12 85.49 21.78 2.663 0.30( 0.03) 0.10 33.1 32.00
13 85.17 21.90 2.654 0.30( 0.03) 0.10 33.1 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 91.79 6.51 5.317 0.30( 0.03) 0.10 16.8 42.00
2 95.84 7.31 4.976 0.30( 0.03) 0.10 18.8 47.00
3 103.82 9.14 4.378 0.30( 0.03) 0.10 23.0 28.00
4 104.99 10.04 4.150 0.30( 0.03) 0.10 24.7 37.00
5 105.12 10.23 4.105 0.30( 0.03) 0.10 25.1 44.00
6 105.53 12.37 3.682 0.30( 0.03) 0.10 28.5 14.00
7 106.21 13.25 3.540 0.30( 0.03) 0.10 30.1 21.00
8 106.21 13.26 3.539 0.30( 0.03) 0.10 30.1 17.00
9 106.26 13.87 3.448 0.30( 0.03) 0.10 31.0 40.00
10 106.27 14.77 3.326 0.30( 0.03) 0.10 32.3 35.00
11 104.84 15.92 3.186 0.30( 0.03) 0.10 33.4 24.00
12 103.11 16.71 3.100 0.30( 0.03) 0.10 33.8 18.00
13 99.36 18.35 2.937 0.30( 0.03) 0.10 34.6 12.00
14 92.42 21.78 2.663 0.30( 0.03) 0.10 35.9 32.00
15 92.07 21.90 2.654 0.30( 0.03) 0.10 35.9 10.00
TOTAL AREA (ACRES) = 35.9
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 106.27 Tc(MIN.) = 14.769
EFFECTIVE AREA (ACRES) = 32.28 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 35.9
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 43.00 = 2805.00 FEET.




END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 35.9 TC(MIN.) = 14.77
EFFECTIVE AREA (ACRES) = 32.28 AREA-AVERAGED Fm (INCH/HR)= 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE (CFS) = 106.27
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 91.79 6.51 5.317 0.30( 0.03) 0.10 16.8 42.00
2 95.84 7.31 4.976 0.30( 0.03) 0.10 18.8 47.00
3 103.82 9.14 4.378 0.30( 0.03) 0.10 23.0 28.00
4 104.99 10.04 4.150 0.30( 0.03) 0.10 24.7 37.00
5 105.12 10.23 4.105 0.30( 0.03) 0.10 25.1 44.00
6 105.53 12.37 3.682 0.30( 0.03) 0.10 28.5 14.00
7 106.21 13.25 3.540 0.30( 0.03) 0.10 30.1 21.00
8 106.21 13.26 3.539 0.30( 0.03) 0.10 30.1 17.00
9 106.26 13.87 3.448 0.30( 0.03) 0.10 31.0 40.00
10 106.27 14.77 3.326 0.30( 0.03) 0.10 32.3 35.00
11 104.84 15.92 3.186 0.30( 0.03) 0.10 33.4 24.00
12 103.11 16.71 3.100 0.30( 0.03) 0.10 33.8 18.00
13 99.36 18.35 2.937 0.30( 0.03) 0.10 34.6 12.00
14 92.42 21.78 2.663 0.30( 0.03) 0.10 35.9 32.00
15 92.07 21.90 2.654 0.30( 0.03) 0.10 35.9 10.00

END OF RATIONAL METHOD ANALYSIS



APPENDIX 3

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

(c) Copyright 1983-2013 Advanced Engineering Software (aes)
Ver. 20.0 Release Date: 06/01/2013 License ID 1654

Analysis prepared by:

FUSCOE ENGINEERING, Inc
16795 Von Karman Ave., #100
Irvine, CA 92606
949-474-1960

KA KKk kAAK KKk kAR Kk kA x*k k%% DESCRIPTION OF STUDY **** % & xkkkkkxhhhkkkkxkk k& %%
* FREEMAN

* PROPOSED CONDITION

* 2 YEAR ANALYSIS
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FILE NAME: FRPR2.DAT
TIME/DATE OF STUDY: 09:16 05/29/2017

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 12.00

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

*ANTECEDENT MOISTURE CONDITION (AMC) I 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. (F'T) (FT) SIDE / SIDE/ WAY (FT) (FT) (F'T) (FT) (n)
1 24.0 19.0 0.020/0.020/0.020 0.67 2.00 0.0313 0.167 0.0150
2 18.0 13.0 0.020/0.020/0.020 0.50 1.50 0.0313 0.125 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.50 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 10.00 TO NODE 32.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00

ELEVATION DATA: UPSTREAM (FEET) = 167.50 DOWNSTREAM (FEET) = 166.30

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.337

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.688

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 0.15 0.30 0.100 36 8.34

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.22

TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.22
kokkhkkhkhhhkhhhhhhhhhhhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkk* k% k%%

FLOW PROCESS FROM NODE 32.00 TO NODE 11.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 166.30 DOWNSTREAM ELEVATION (FEET) = 165.10
STREET LENGTH (FEET) = 210.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH (FEET) = 3.58
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.21
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.24
STREET FLOW TRAVEL TIME (MIN.) = 2.88 Tc (MIN.) = 11.22
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.423
SUBAREA LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL B 0.12 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.15



EFFECTIVE AREA (ACRES) = 0.27 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.34

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.21 HALFSTREET FLOOD WIDTH (FEET) = 4.00
FLOW VELOCITY (FEET/SEC.) = 1.22 DEPTH*VELOCITY (FT*FT/SEC.) = 0.25
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.22

RAINFALL INTENSITY (INCH/HR) = 1.42

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.34
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FLOW PROCESS FROM NODE 12.00 TO NODE 11.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 210.00

ELEVATION DATA: UPSTREAM(FEET) = 166.00 DOWNSTREAM (FEET) = 165.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.680

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.769

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc

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

COMMERCIAL B 0.76 0.30 0.100 36 7.68

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.19

TOTAL AREA (ACRES) = 0.76  PEAK FLOW RATE (CFS) = 1.19
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FLOW PROCESS FROM NODE 11.00 TO NODE 11.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:



TIME OF CONCENTRATION (MIN.) 7.68

RAINFALL INTENSITY (INCH/HR) = 1.77
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.76
TOTAL STREAM AREA (ACRES) = 0.76
PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.19
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.34 11.22 1.423 0.30( 0.03) 0.10 0.3 10.00
2 1.19 7.68 1.769 0.30( 0.03) 0.10 0.8 12.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.48 7.68 1.769 0.30( 0.03) 0.10 0.9 12.00
2 1.29 11.22 1.423 0.30( 0.03) 0.10 1.0 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.48 Tc (MIN.) = 7.68

EFFECTIVE AREA (ACRES) = 0.94 AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 475.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 13.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<KLLKL

>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 165.10 DOWNSTREAM ELEVATION (FEET) = 164.20
STREET LENGTH (FEET) = 455.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 19.00
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) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.67
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.39

HALFSTREET FLOOD WIDTH (FEET) = 11.49



AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.11

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.43

STREET FLOW TRAVEL TIME (MIN.) = 6.84 Tc (MIN.) = 14.52

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.227

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL B 0.36 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.39
EFFECTIVE AREA (ACRES) = 1.30 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4 PEAK FLOW RATE (CFS) = 1.48

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 10.83
FLOW VELOCITY (FEET/SEC.) = 1.09 DEPTH*VELOCITY (FT*FT/SEC.) = 0.41
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.

LR S b S b S b S b S I S b I b S b S b S S b S S 2 S S S I I S b S e S S e Sb S S S S b S b S e S S b S S e Sb S S b Sb b dh b Ib b O b4

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.52

RAINFALL INTENSITY (INCH/HR) = 1.23

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.30

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.48

LR S b S b S b S b S I S I S b S b S b S I b S 2 S 2 S S S I S S b S S S e SE S S S 2 S S b S e S S b S ah b Sb S Ih b Sb b dh b db b O b4

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 125.00
ELEVATION DATA: UPSTREAM (FEET) = 164.60 DOWNSTREAM (FEET) = 164.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.616
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.928
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.15 0.30 0.100 36 6.62

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



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 0.26
TOTAL AREA (ACRES) = 0.15 PEAK FLOW RATE (CFS) = 0.26

KA AR A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A A KA KA IR AR AR AR AR AR AR AR A I AR AR A A AR A A Ak kK

FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 159.30 DOWNSTREAM(FEET) = 159.20
FLOW LENGTH (FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 1.41

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.26

PIPE TRAVEL TIME (MIN.) = 0.59 Tc (MIN.) = 7.21

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 175.00 FEET.

LRI A b I b S b S b S b S b S db S 2 Sb db Sb S Sb b S S Sb 2 S S Sb S S S Sb b S R S S S Sb b S S Sb S S Sb b S e Sh d Sb b Sb  ah b Sb S db S Sb b db b Sb b S b4

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.21
RAINFALL INTENSITY (INCH/HR) = 1.83
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.15
TOTAL STREAM AREA (ACRES) = 0.15
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.26
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.48 14.52 1.227 0.30( 0.03) 0.10 1.3 12.00
1 1.31 18.29 1.075 0.30( 0.03) 0.10 1.4 10.00
2 0.26 7.21 1.835 0.30( 0.03) 0.10 0.2 14.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.36 7.21 1.835 0.30( 0.03) 0.10 0.8 14.00
2 1.65 14.52 1.227 0.30( 0.03) 0.10 1.5 12.00
3 1.46 18.29 1.075 0.30( 0.03) 0.10 1.5 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:



PEAK FLOW RATE (CFS) = 1.65 Tc (MIN.) = 14.52

EFFECTIVE AREA (ACRES) = 1.45 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.5

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 930.00 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 16.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 159.20 DOWNSTREAM (FEET) = 151.55
FLOW LENGTH (FEET) = 235.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.47

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.65

PIPE TRAVEL TIME (MIN.) = 0.61 Tc (MIN.) = 15.13

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1165.00 FEET.

LR S b S b S b S b S I S b I b S b S b S S b S S 2 S S S I I S b S e S S e Sb S S S S b S b S e S S b S S e Sb S S b Sb b dh b Ib b O b4

FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 150.00

ELEVATION DATA: UPSTREAM (FEET) = 166.90 DOWNSTREAM (FEET) = 166.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.741

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.643

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.36 0.30 0.350 36 8.74

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.50

TOTAL AREA (ACRES) = 0.36 PEAK FLOW RATE (CFS) = 0.50

R e i b b b b S A I b b b S dh I b b I b AR S b b b e db dh I b b I S S A b b b b b A Sb b b b A dh b b b b A dh b b I b A b b b 4

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 31

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




ELEVATION DATA: UPSTREAM(FEET) = 153.00 DOWNSTREAM (FEET) = 151.60
FLOW LENGTH (FEET) = 65.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.12

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.50

PIPE TRAVEL TIME (MIN.) = 0.26 Tc (MIN.) = 9.00

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 19.00 = 215.00 FEET.
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FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.00
RAINFALL INTENSITY (INCH/HR) = 1.62
AREA-AVERAGED Fm (INCH/HR) 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35
EFFECTIVE STREAM AREA (ACRES) = 0.36
TOTAL STREAM AREA (ACRES) = 0.36
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.50
ER I b S b b b b S b b b b b b S b b b b b b b e b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b b b b b i b b db b b b b i b b i
FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 150.00

ELEVATION DATA: UPSTREAM (FEET) = 167.30 DOWNSTREAM (FEET) = 166.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.359
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.685
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS A 0.50 0.40 0.350 17 8.36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF (CFS) = 0.70
TOTAL AREA (ACRES) = 0.50 PEAK FLOW RATE (CFS) = 0.70
R I b b S b b b S b b b db b b b S b b b b b b b b b b b S b b b b b b b 2 b b b 2 b b db b b b b b b b b b b b b g b b b b b b db b b b a2 b b i a
FLOW PROCESS FROM NODE 21.00 TO NODE 19.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 153.00 DOWNSTREAM (FEET) = 151.60




FLOW LENGTH (FEET) = 45.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000
DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.17

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.70

PIPE TRAVEL TIME (MIN.) = 0.15 Tc (MIN.) = 8.50

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 19.00 = 195.00 FEET.
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FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.50
RAINFALL INTENSITY (INCH/HR) = 1.67
AREA-AVERAGED Fm (INCH/HR) 0.14
AREA-AVERAGED Fp (INCH/HR) = 0.40
AREA-AVERAGED Ap = 0.35
EFFECTIVE STREAM AREA (ACRES) = 0.50
TOTAL STREAM AREA (ACRES) = 0.50
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.70
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.50 9.00 1.615 0.30( 0.11) 0.35 0.4 17.00
2 0.70 8.50 1.669 0.40( 0.14) 0.35 0.5 20.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.18 8.50 1.669 0.36( 0.13) 0.35 0.8 20.00
2 1.17 9.00 1.615 0.36( 0.13) 0.35 0.9 17.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.18 Tc (MIN.) = 8.50

EFFECTIVE AREA (ACRES) = 0.84 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.36 AREA-AVERAGED Ap = 0.35

TOTAL AREA (ACRES) = 0.9

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 19.00 = 215.00 FEET.

R I e i I b b b S A A b b b S A I b b b b AR S b b b A dh Ib b b I S S A I b b b e A db b b b A dh b b b b A dh b I I b A I b b 4

FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81

MAINLINE Tc (MIN.) = 8.50




* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.669
SUBAREA LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.42 0.30 0.350 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA (ACRES) = 0.42 SUBAREA RUNOFF (CFS) = 0.59
EFFECTIVE AREA (ACRES) = 1.26 AREA-AVERAGED Fm (INCH/HR) = 0.12
AREA-AVERAGED Fp (INCH/HR) = 0.34 AREA-AVERAGED Ap = 0.35
TOTAL AREA (ACRES) = 1.3 PEAK FLOW RATE (CFS) = 1.76

LRI d b I b S b S b S b S b S Ib S b S b S Sb b S S S 2 S R S b I b Sh b S S S S Sb b S S S S b Sh e S S S b Sh b S b Sb S Sb b Sb b db b Sb b g b4

FLOW PROCESS FROM NODE 19.00 TO NODE 16.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM (FEET) = 151.60 DOWNSTREAM(FEET) =  151.55
FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.26

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.76

PIPE TRAVEL TIME (MIN.) = 0.22 Tc (MIN.) = 8.73

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 16.00 = 245.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.76 8.73 1.644 0.34( 0.12) 0.35 1.3 20.00

2 1.72 9.23 1.593 0.34( 0.12) 0.35 1.3 17.00

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 16.00 = 245.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.36 7.85 1.747 0.30( 0.03) 0.10 0.8 14.00

2 1.65 15.13 1.199 0.30( 0.03) 0.10 1.5 12.00

3 1.46 18.92 1.055 0.30( 0.03) 0.10 1.5 10.00

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1165.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.05 7.85 1.747 0.33( 0.08) 0.25 1.9 14.00
2 3.15 8.73 1.644 0.33( 0.08) 0.25 2.1 20.00
3 3.14 9.23 1.593 0.33( 0.08) 0.25 2.2 17.00



4 2.91 15.13 1.199 0.33( 0.07) 0.22 2.7 12.00
5 2.55 18.92 1.055 0.33( 0.07) 0.21 2.8 10.00
TOTAL AREA (ACRES) = 2.8

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.15 Tc(MIN.) = 8.725

EFFECTIVE AREA (ACRES) = 2.14 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.25

TOTAL AREA (ACRES) = 2.8

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 1165.00 FEET.

KRR AR A A A A A A A A A A A A A A A A A A A A AR AR AR A I A KA A KA I A I AR A I AR A A I AR A I AR AR A A AR A A Ak kK

FLOW PROCESS FROM NODE 16.00 TO NODE 22.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 151.55 DOWNSTREAM (FEET) = 151.30
FLOW LENGTH (FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.88

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.15

PIPE TRAVEL TIME (MIN.) = 0.66 Tc (MIN.) = 9.39

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 22.00 = 1280.00 FEET.

LRI R S b I b S 2 S SR Sh 2 S b Ib db S S Sb db  Sb S Sb b Sb S Sb 2 S S Sb S I S Sb b S R Sb S S S Sb b S S Sb SR S SR Sb S S S S b Sb S b Sb SR Ib S Sb b db b Sb b S b 4

FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 IS CODE = 81

MAINLINE Tc (MIN.) = 9.39

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.577
SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

CONDOMINIUMS A 0.31 0.40 0.350 17
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.40

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA (ACRES) = 0.31 SUBAREA RUNOFF (CFS) = 0.40
EFFECTIVE AREA (ACRES) = 2.45 AREA-AVERAGED Fm (INCH/HR) = 0.09
AREA-AVERAGED Fp (INCH/HR) = 0.34 AREA-AVERAGED Ap = 0.26

TOTAL AREA (ACRES) = 3.1 PEAK FLOW RATE (CFS) = 3.27

LRI S b I b S b S b S 2 S b Sh b S b S b S S b S S Sb 2 S S S b I S Sh b S b S S S Sb b S S S S b Sb b S S S b Sh b dh b Sb S Sb b Sb b db b db b g b4

FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.39

RAINFALL INTENSITY (INCH/HR) = 1.58

AREA-AVERAGED Fm (INCH/HR) = 0.09



AREA-AVERAGED Fp (INCH/HR) = 0.34
AREA-AVERAGED Ap = 0.26

EFFECTIVE STREAM AREA (ACRES) = 2.45
TOTAL STREAM AREA (ACRES) = 3.13

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.27
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FLOW PROCESS FROM NODE 23.00 TO NODE 22.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH (FEET) = 225.00

ELEVATION DATA: UPSTREAM (FEET) = 166.30 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.705

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.547

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.71 0.30 0.350 36 9.70

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.92

TOTAL AREA (ACRES) = 0.71 PEAK FLOW RATE (CFS) = 0.92
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FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 9.70

RAINFALL INTENSITY (INCH/HR) = 1.55

AREA-AVERAGED Fm (INCH/HR) 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.71

TOTAL STREAM AREA (ACRES) = 0.71

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.92

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.18 8.52 1.667 0.35( 0.09) 0.26 2.2 14.00
1 3.27 9.39 1.577 0.34( 0.09) 0.26 2.4 20.00
1 3.26 9.89 1.530 0.34( 0.09) 0.26 2.5 17.00
1 2.99 15.83 1.168 0.34( 0.08) 0.23 3.0 12.00
1 2.69 19.63 1.033 0.34( 0.08) 0.23 3.1 10.00
2 0.92 9.70 1.547 0.30( 0.11) 0.35 0.7 23.00



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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.06 8.52 1.667 0.33( 0.09) 0.28 2.9 14.00
2 4.18 9.39 1.577 0.33( 0.09) 0.28 3.1 20.00
3 4.19 9.70 1.547 0.33( 0.09) 0.28 3.2 23.00
4 4.17 9.89 1.530 0.33( 0.09) 0.28 3.2 17.00
5 3.67 15.83 1.168 0.33( 0.08) 0.25 3.8 12.00
6 3.28 19.63 1.033 0.33( 0.08) 0.25 3.8 10.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 4.19 Tc (MIN.) = 9.70

EFFECTIVE AREA (ACRES) = 3.20 AREA-AVERAGED Fm(INCH/HR) = 0.09
AREA-AVERAGED Fp (INCH/HR) = 0.33 AREA-AVERAGED Ap = 0.28

TOTAL AREA (ACRES) = 3.8

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 22.00 = 1280.00 FEET.
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FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 Is CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 270.00

ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.354

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.491

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

CONDOMINIUMS B 0.51 0.30 0.350 36 10.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.64

TOTAL AREA (ACRES) = 0.51 PEAK FLOW RATE (CFS) = 0.64
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:



TIME OF CONCENTRATION (MIN.) 10.35

RAINFALL INTENSITY (INCH/HR) = 1.49
AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.51
TOTAL STREAM AREA (ACRES) = 0.51

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.64
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FLOW PROCESS FROM NODE 26.00 TO NODE 25.00 Is CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 155.00

ELEVATION DATA: UPSTREAM(FEET) = 166.50 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.422

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.805

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc

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

CONDOMINIUMS B 0.30 0.30 0.350 36 7.42

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.46

TOTAL AREA (ACRES) = 0.30 PEAK FLOW RATE (CFS) = 0.46
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.42

RAINFALL INTENSITY (INCH/HR) = 1.80

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.30

TOTAL STREAM AREA (ACRES) = 0.30

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.46

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.64 10.35 1.491 0.30( 0.11) 0.35 0.5 24.00
2 0.46 7.42 1.805 0.30( 0.10) 0.35 0.3 26.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.02 7.42 1.805 0.30( 0.10) 0.35 0.7 26.00
2 1.01 10.35 1.491 0.30( 0.11) 0.35 0.8 24.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.02 Tc (MIN.) = 7.42

EFFECTIVE AREA (ACRES) = 0.67 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35

TOTAL AREA (ACRES) = 0.8

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 25.00 = 270.00 FEET.
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FLOW PROCESS FROM NODE 25.00 TO NODE 28.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 161.00 DOWNSTREAM (FEET) = 158.00
FLOW LENGTH (FEET) = 175.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000
DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.65

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.02

PIPE TRAVEL TIME (MIN.) = 0.63 Tc (MIN.) = 8.05

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 28.00 = 445.00 FEET.
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FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.05

RAINFALL INTENSITY (INCH/HR) = 1.72

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.67

TOTAL STREAM AREA (ACRES) = 0.81

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.02
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FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 21

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




ELEVATION DATA: UPSTREAM(FEET) = 166.50 DOWNSTREAM (FEET) = 165.40

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.965

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.733

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

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

CONDOMINIUMS B 0.18 0.30 0.350 36 7.97

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.26

TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE (CFS) = 0.26
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FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.97

RAINFALL INTENSITY (INCH/HR) = 1.73

AREA-AVERAGED Fm(INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.18

TOTAL STREAM AREA (ACRES) = 0.18

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.26
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FLOW PROCESS FROM NODE 29.00 TO NODE 28.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00
ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 165.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.227

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.593

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

CONDOMINIUMS B 0.48 0.30 0.350 36 9.23

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.64

TOTAL AREA (ACRES) = 0.48 PEAK FLOW RATE (CFS) = 0.64
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FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE = 1



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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 9.23
RAINFALL INTENSITY (INCH/HR) = 1.59
AREA-AVERAGED Fm (INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35
EFFECTIVE STREAM AREA (ACRES) = 0.48
TOTAL STREAM AREA (ACRES) = 0.48
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.64
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.02 8.05 1.722 0.30( 0.10) 0.35 0.7 26.00
1 1.01 10.98 1.441 0.30( 0.11) 0.35 0.8 24.00
2 0.26 7.97 1.733 0.30( 0.11) 0.35 0.2 27.00
3 0.64 9.23 1.593 0.30( 0.11) 0.35 0.5 29.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.88 7.97 1.733 0.30( 0.10) 0.35 1.3 27.00
2 1.89 8.05 1.722 0.30( 0.10) 0.35 1.3 26.00
3 1.90 9.23 1.593 0.30( 0.10) 0.35 1.4 29.00
4 1.80 10.98 1.441 0.30( 0.11) 0.35 1.5 24.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.90 Tc (MIN.) = 9.23
EFFECTIVE AREA (ACRES) = 1.38 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35
TOTAL AREA (ACRES) = 1.5
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 28.00 = 445.00 FEET.
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FLOW PROCESS FROM NODE 28.00 TO NODE 22.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 158.00 DOWNSTREAM (FEET) = 151.30
FLOW LENGTH (FEET) = 250.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000
DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.8 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) 6.51
ESTIMATED PIPE DIAMETER (INCH) 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.90
PIPE TRAVEL TIME (MIN.) = 0.64 Tc (MIN.) = 9.87




LONGEST FLOWPATH FROM NODE 24.00 TO NODE 22.00 = 695.00 FEET.

R e e i b b b b 2 S A b b b b 2 A S b b b b AR S b b b b S dh Ib b b b S S A S b b b e A b b b b dh dh b b b S AR IR b b b S 2 dh I b b 4

FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 Is CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.88 8.61 1.658 0.30( 0.10) 0.35 1.3 27.00
2 1.89 8.69 1.649 0.30( 0.10) 0.35 1.3 26.00
3 1.90 9.87 1.532 0.30( 0.10) 0.35 1.4 29.00
4 1.80 11.63 1.395 0.30( 0.11) 0.35 1.5 24.00
LONGEST FLOWPATH FROM NODE 24.00 TO NODE 22.00 = 695.00 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.06 8.52 1.667 0.33( 0.09) 0.28 2.9 14.00
2 4.18 9.39 1.577 0.33( 0.09) 0.28 3.1 20.00
3 4.19 9.70 1.547 0.33( 0.09) 0.28 3.2 23.00
4 4.17 9.89 1.530 0.33( 0.09) 0.28 3.2 17.00
5 3.67 15.83 1.168 0.33( 0.08) 0.25 3.8 12.00
6 3.28 19.63 1.033 0.33( 0.08) 0.25 3.8 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 22.00 = 1280.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.93 8.52 1.667 0.32( 0.10) 0.30 4.1 14.00
2 5.95 8.61 1.658 0.32( 0.10) 0.30 4.1 27.00
3 5.97 8.69 1.649 0.32( 0.10) 0.30 4.2 26.00
4 6.08 9.39 1.577 0.32( 0.10) 0.30 4.5 20.00
5 6.09 9.70 1.547 0.32( 0.10) 0.30 4.6 23.00
6 6.07 9.87 1.532 0.32( 0.10) 0.30 4.6 29.00
7 6.07 9.89 1.530 0.32( 0.10) 0.30 4.6 17.00
8 5.83 11.63 1.395 0.32( 0.09) 0.29 4.8 24.00
9 5.15 15.83 1.168 0.32( 0.09) 0.28 5.2 12.00
10 4.58 19.63 1.033 0.32( 0.09) 0.28 5.3 10.00
TOTAL AREA (ACRES) = 5.3
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 6.09 Tc(MIN.) = 9.705
EFFECTIVE AREA (ACRES) = 4.56 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.32 AREA-AVERAGED 2p = 0.30
TOTAL AREA (ACRES) = 5.3
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 22.00 = 1280.00 FEET.
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FLOW PROCESS FROM NODE 22.00 TO NODE 33.00 IS CODE = 31

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



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

ELEVATION DATA: UPSTREAM(FEET) = 151.30 DOWNSTREAM (FEET) = 150.50
FLOW LENGTH (FEET) = 425.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.16

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 6.09

PIPE TRAVEL TIME (MIN.) = 2.24 Tc (MIN.) = 11.95

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 33.00 = 1705.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 10
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FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 150.00

ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 165.50

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.277

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.825

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

CONDOMINIUMS B 0.29 0.30 0.350 36 7.28

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.45

TOTAL AREA (ACRES) = 0.29 PEAK FLOW RATE (CFS) = 0.45
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FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 381

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

MAINLINE Tc (MIN.) = 7.28

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.825

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

CONDOMINIUMS B 0.65 0.30 0.350 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA AREA (ACRES) = 0.65 SUBAREA RUNOFF (CFS) = 1.01
EFFECTIVE AREA (ACRES) = 0.94 AREA-AVERAGED Fm (INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35



TOTAL AREA (ACRES) = 0.9 PEAK FLOW RATE (CFS) = 1.46
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FLOW PROCESS FROM NODE 31.00 TO NODE 33.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<K<K<LLKL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 157.00 DOWNSTREAM (FEET) = 150.50
FLOW LENGTH (FEET) = 380.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.15

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.46

PIPE TRAVEL TIME (MIN.) = 1.23 Tc (MIN.) = 8.51

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 33.00 = 530.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.46 8.51 1.669 0.30( 0.11) 0.35 0.9 30.00

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 33.00 = 530.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 5.93 10.77 1.457 0.32( 0.10) 0.30 4.1 14.00

2 5.95 10.85 1.451 0.32( 0.10) 0.30 4.1 27.00

3 5.97 10.94 1.444 0.32( 0.10) 0.30 4.2 26.00

4 6.08 11.63 1.394 0.32( 0.10) 0.30 4.5 20.00

5 6.09 11.95 1.373 0.32( 0.10) 0.30 4.6 23.00

6 6.07 12.11 1.362 0.32( 0.10) 0.30 4.6 29.00

7 6.07 12.14 1.361 0.32( 0.10) 0.30 4.6 17.00

8 5.83 13.88 1.260 0.32( 0.09) 0.29 4.8 24.00

9 5.15 18.14 1.080 0.32( 0.09) 0.28 5.2 12.00

10 4.58 21.99 0.967 0.32( 0.09) 0.28 5.3 10.00

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 33.00 = 1705.00 FEET.
** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 6.87 8.51 1.669 0.32( 0.10) 0.31 4.2 30.00

2 7.19 10.77 1.457 0.32( 0.10) 0.31 5.0 14.00

3 7.21 10.85 1.451 0.32( 0.10) 0.31 5.1 27.00

4 7.22 10.94 1.444 0.32( 0.10) 0.31 5.1 26.00

5 7.28 11.63 1.394 0.32( 0.10) 0.31 5.4 20.00

6 7.27 11.95 1.373 0.32( 0.10) 0.31 5.5 23.00



7 7.24 12.11 1.362 0.32( 0.10) 0.31 5.5 29.00
8 7.24 12.14 1.361 0.32( 0.10) 0.31 5.5 17.00
9 6.90 13.88 1.260 0.32( 0.10) 0.30 5.8 24.00
10 6.06 18.14 1.080 0.32( 0.09) 0.29 6.2 12.00
11 5.38 21.99 0.967 0.32( 0.09) 0.29 6.2 10.00
TOTAL AREA (ACRES) = 6.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 7.28 Tc(MIN.) = 11.635

EFFECTIVE AREA (ACRES) = 5.41 AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.32 AREA-AVERAGED Ap = 0.31

TOTAL AREA (ACRES) = 6.2

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 33.00 = 1705.00 FEET.
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FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 22.00 TO NODE 22.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 5

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.63

RAINFALL INTENSITY (INCH/HR) = 1.39

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.32

AREA-AVERAGED Ap = 0.31

EFFECTIVE STREAM AREA (ACRES) = 5.41

TOTAL STREAM AREA (ACRES) = 6.25

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.28
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FLOW PROCESS FROM NODE 30.00 TO NODE 33.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH (FEET) = 185.00

ELEVATION DATA: UPSTREAM (FEET) = 166.60 DOWNSTREAM (FEET) = 166.00

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.141
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.601



SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS B 0.67 0.30 0.350 36 9.14
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF (CFS) = 0.90
TOTAL AREA (ACRES) = 0.67 PEAK FLOW RATE (CFS) = 0.90
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 5

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.14

RAINFALL INTENSITY (INCH/HR) = 1.60

AREA-AVERAGED Fm(INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.67

TOTAL STREAM AREA (ACRES) = 0.67

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.90

R i I b b b 2 S A b b b b S A I b b b b AR A b b b b dh dh Ib b b b S AR S b b b e A Sh b b b e dh  dh b b b b A AR b b b S dh I b b 4

FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 180.00

ELEVATION DATA: UPSTREAM(FEET) = 166.20 DOWNSTREAM (FEET) = 166.10

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 12.867

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.316

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

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

CONDOMINIUMS B 0.50 0.30 0.350 36 12.87

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.54

TOTAL AREA (ACRES) = 0.50 PEAK FLOW RATE (CFS) = 0.54
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 5
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 12.87



RAINFALL INTENSITY (INCH/HR) = 1.32

AREA-AVERAGED Fm (INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.50
TOTAL STREAM AREA (ACRES) = 0.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.54
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FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 150.00

ELEVATION DATA: UPSTREAM (FEET) = 166.70 DOWNSTREAM (FEET) = 166.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.258

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.589

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.29 0.30 0.350 36 9.26

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.39

TOTAL AREA (ACRES) = 0.29 PEAK FLOW RATE (CFS) = 0.39
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 5

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 4 ARE:
TIME OF CONCENTRATION (MIN.) = 9.26

RAINFALL INTENSITY (INCH/HR) = 1.59

AREA-AVERAGED Fm(INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.29

TOTAL STREAM AREA (ACRES) = 0.29

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.39
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FLOW PROCESS FROM NODE 38.00 TO NODE 33.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 150.00
ELEVATION DATA: UPSTREAM(FEET) = 166.40 DOWNSTREAM (FEET) = 166.00



Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.741

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.643

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.18 0.30 0.350

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.25

TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE (CFS) = 0.

25

SCS  Tc
CN (MIN.)
36 8.74
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<KL
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<K<K<LKL
TOTAL NUMBER OF STREAMS = 5
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 5 ARE:
TIME OF CONCENTRATION (MIN.) = 8.74
RAINFALL INTENSITY (INCH/HR) = 1.64
AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35
EFFECTIVE STREAM AREA (ACRES) = 0.18
TOTAL STREAM AREA (ACRES) = 0.18
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.25
** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.87 8.51 1.669 0.32( 0.10) 0.31 4.2 30.00
1 7.19 10.77 1.457 0.32¢( 0.10) 0.31 5.0 14.00
1 7.21 10.85 1.451 0.32( 0.10) 0.31 5.1 27.00
1 7.22 10.94 1.444 0.32( 0.10) 0.31 5.1 26.00
1 7.28 11.63 1.394 0.32( 0.10) 0.31 5.4 20.00
1 7.27 11.95 1.373 0.32( 0.10) 0.31 5.5 23.00
1 7.24 12.11 1.362 0.32( 0.10) 0.31 5.5 29.00
1 7.24 12.14 1.361 0.32( 0.10) 0.31 5.5 17.00
1 6.90 13.88 1.260 0.32( 0.10) 0.30 5.8 24.00
1 6.06 18.14 1.080 0.32( 0.09) 0.29 6.2 12.00
1 5.38 21.99 0.967 0.32( 0.09) 0.29 6.2 10.00
2 0.90 9.14 1.601 0.30( 0.11) 0.35 0.7 30.00
3 0.54 12.87 1.316 0.30( 0.11) 0.35 0.5 34.00
4 0.39 9.26 1.589 0.30( 0.11) 0.35 0.3 36.00
5 0.25 8.74 1.643 0.30( 0.11) 0.35 0.2 38.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 5 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE



1 8.83 8.51 1.669 0.31( 0.10) 0.32 5.6
2 8.89 8.74 1.643 0.31( 0.10) 0.32 5.7
3 8.97 9.14 1.601 0.31( 0.10) 0.32 5.9
4 8.98 9.26 1.589 0.31( 0.10) 0.32 6.0
5 9.09 10.77 1.457 0.31( 0.10) 0.32 6.6
6 9.10 10.85 1.451 0.31( 0.10) 0.32 6.6
7 9.10 10.94 1.444 0.31( 0.10) 0.32 6.7
8 9.13 11.63 1.394 0.31( 0.10) 0.32 7.0
9 9.10 11.95 1.373 0.31( 0.10) 0.32 7.1
10 9.07 12.11 1.362 0.31( 0.10) 0.32 7.2
11 9.06 12.14 1.361 0.31( 0.10) 0.32 7.2
12 8.89 12.87 1.316 0.31( 0.10) 0.32 7.3
13 8.60 13.88 1.260 0.31( 0.10) 0.31 7.4
14 7.50 18.14 1.080 0.31( 0.09) 0.30 7.8
15 6.66 21.99 0.967 0.31( 0.09) 0.30 7.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 9.13 Tc (MIN.) = 11.63

EFFECTIVE AREA (ACRES) = 7.00 AREA-AVERAGED Fm (INCH/HR) =

AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.32

TOTAL AREA (ACRES) = 7.9

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 33.00 =

30.
38.
30.
36.
14.
27.
26.
20.
23.
29.
17.
34.
24,
12.
10.

0.10

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

1705.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 38.00 IS CODE =

31

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

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

ELEVATION DATA: UPSTREAM (FEET) = 150.50 DOWNSTREAM (FEET)
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.56

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES =
PIPE-FLOW (CFS) = 9.13

PIPE TRAVEL TIME (MIN.) = 0.70 Tc (MIN.) = 12.34
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 38.00 =

1855.00 FEET.
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FLOW PROCESS FROM NODE 38.00 TO NODE 38.00 IS CODE =

10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS CODE =

21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM (FEET) = 168.00 DOWNSTREAM (FEET)

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



SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.822

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.453
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS B 0.80 0.30 0.350 36 10.82
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF (CFS) = 0.97
TOTAL AREA (ACRES) = 0.80 PEAK FLOW RATE (CFS) = 0.97
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FLOW PROCESS FROM NODE 40.00 TO NODE 41.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 154.00 DOWNSTREAM (FEET) = 151.10
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.69

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.97

PIPE TRAVEL TIME (MIN.) = 0.09 Tc(MIN.) = 10.91

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 41.00 = 340.00 FEET.
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FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 81

MAINLINE Tc (MIN.) = 10.91

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.447

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

CONDOMINIUMS B 0.45 0.30 0.350 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA (ACRES) = 0.45 SUBAREA RUNOFF (CFS) = 0.54
EFFECTIVE AREA (ACRES) = 1.25 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35
TOTAL AREA (ACRES) = 1.2 PEAK FLOW RATE (CFS) = 1.51
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FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 151.10 DOWNSTREAM (FEET) = 150.60
FLOW LENGTH (FEET) = 270.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.0 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 2.27

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.51

PIPE TRAVEL TIME (MIN.) = 1.98 Tc (MIN.) = 12.89

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 42.00 = 610.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 381

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

MAINLINE Tc (MIN.) = 12.89

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.314

SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

CONDOMINIUMS B 1.15 0.30 0.350 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA AREA (ACRES) = 1.15 SUBAREA RUNOFF (CFS) = 1.25
EFFECTIVE AREA (ACRES) = 2.40 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35

TOTAL AREA (ACRES) = 2.4 PEAK FLOW RATE (CFS) = 2.01
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<K<LL

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 12.89

RAINFALL INTENSITY (INCH/HR) = 1.31

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 2.40

TOTAL STREAM AREA (ACRES) = 2.40

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.61
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FLOW PROCESS FROM NODE 43.00 TO NODE 44.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH (FEET) = 180.00

ELEVATION DATA: UPSTREAM (FEET) = 168.00 DOWNSTREAM (FEET) = 166.20

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.218
* 2 YEAR RAINFALL INTENSITY (INCH/HR) 1.834
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc



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

CONDOMINIUMS B 0.44 0.30 0.350 36 7.22
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.68

TOTAL AREA (ACRES) = 0.44 PEAK FLOW RATE (CFS) = 0.68
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FLOW PROCESS FROM NODE 44.00 TO NODE 42.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 153.00 DOWNSTREAM (FEET) = 150.60
FLOW LENGTH (FEET) = 75.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.21

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.68

PIPE TRAVEL TIME (MIN.) = 0.24 Tc (MIN.) = 7.46

LONGEST FLOWPATH FROM NODE 43.00 TO NODE 42.00 = 255.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.46

RAINFALL INTENSITY (INCH/HR) = 1.80

AREA-AVERAGED Fm(INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.44

TOTAL STREAM AREA (ACRES) = 0.44

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.68
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FLOW PROCESS FROM NODE 45.00 TO NODE 46.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 180.00

ELEVATION DATA: UPSTREAM(FEET) = 168.00 DOWNSTREAM (FEET) = 166.40

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.390

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.809

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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



CONDOMINIUMS B 0.45 0.30 0.350 36 7.39

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.69

TOTAL AREA (ACRES) = 0.45 PEAK FLOW RATE (CFS) = 0.69
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FLOW PROCESS FROM NODE 46.00 TO NODE 42.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<KLKL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 153.00 DOWNSTREAM (FEET) = 150.60
FLOW LENGTH (FEET) = 75.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.22

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.69

PIPE TRAVEL TIME (MIN.) = 0.24 Tc (MIN.) = 7.63

LONGEST FLOWPATH FROM NODE 45.00 TO NODE 42.00 = 255.00 FEET.
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FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 7.63
RAINFALL INTENSITY (INCH/HR) = 1.78
AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.35
EFFECTIVE STREAM AREA (ACRES) = 0.45
TOTAL STREAM AREA (ACRES) = 0.45
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.69
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.61 12.89 1.314 0.30( 0.10) 0.35 2.4 39.00
2 0.68 7.46 1.799 0.30( 0.11) 0.35 0.4 43.00
3 0.69 7.63 1.776 0.30( 0.10) 0.35 0.4 45.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.49 7.46 1.799 0.30( 0.10) 0.35 2.3 43.00

2 3.50 7.63 1.776¢ 0.30( 0.10) 0.35 2.3 45.00



3 3.60 12.89 1.314 0.30( 0.10) 0.35 3.3 39.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.60 Tc (MIN.) = 12.89

EFFECTIVE AREA (ACRES) = 3.29 AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED 2p = 0.35

TOTAL AREA (ACRES) = 3.3

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 42.00 = 610.00 FEET.
Kok kK ok kK ok kK ok kK ok kK ok kK ok ok ko ko ok ko kK ok kK ok ok Kk kK ok kK ok ok ko ok ko ok Kk ok ko k ko ok ok ko kK ok kK ok kK ok ok Kk ok

FLOW PROCESS FROM NODE 42.00 TO NODE 38.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 150.60 DOWNSTREAM (FEET) = 150.20
FLOW LENGTH (FEET) = 190.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.93

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 3.60

PIPE TRAVEL TIME (MIN.) = 1.08 Tc (MIN.) = 13.97

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 38.00 = 800.00 FEET.
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FLOW PROCESS FROM NODE 38.00 TO NODE 38.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<K

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 3.49 8.55 1.664 0.30( 0.10) 0.35 2.3 43.00

2 3.50 8.72 1.645 0.30( 0.10) 0.35 2.3 45.00

3 3.60 13.97 1.255 0.30( 0.10) 0.35 3.3 39.00

LONGEST FLOWPATH FROM NODE 39.00 TO NODE 38.00 = 800.00 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 9.21 1.594 0.31( 0.10) 0.32 5.6 30.00

2 8.89 9.44 1.571 0.31( 0.10) 0.32 5.7 38.00

3 8.97 9.84 1.534 0.31( 0.10) 0.32 5.9 30.00

4 8.98 9.96 1.524 0.31( 0.10) 0.32 6.0 36.00

5 9.09 11.47 1.405 0.31( 0.10) 0.32 6.6 14.00

6 9.10 11.56 1.399 0.31( 0.10) 0.32 6.6 27.00

7 9.10 11.64 1.394 0.31( 0.10) 0.32 6.7 26.00

8 9.13 12.34 1.348 0.31( 0.10) 0.32 7.0 20.00

9 9.10 12.65 1.329 0.31( 0.10) 0.32 7.1 23.00

10 9.07 12.81 1.319 0.31( 0.10) 0.32 7.2 29.00

11 9.06 12.84 1.317 0.31( 0.10) 0.32 7.2 17.00

12 8.89 13.57 1.276 0.31( 0.10) 0.32 7.3 34.00

13 8.60 14.59 1.224 0.31( 0.10) 0.31 7.4 24.00



14 7.50 18.86 1.056 0.31( 0.09) 0.30 7.8 12.00
15 6.66 22.75 0.949 0.31( 0.09) 0.30 7.9 10.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 38.00 = 1855.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFES) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.07 8.55 1.664 0.31( 0.10) 0.33 7.4 43.00
2 12.15 8.72 1.645 0.31( 0.10) 0.33 7.6 45.00
3 12.35 9.21 1.594 0.31( 0.10) 0.33 8.0 30.00
4 12.40 9.44 1.571 0.31( 0.10) 0.33 8.2 38.00
5 12.49 9.84 1.534 0.31( 0.10) 0.33 8.4 30.00
6 12.51 9.96 1.524 0.31( 0.10) 0.33 8.5 36.00
7 12.64 11.47 1.405 0.31( 0.10) 0.33 9.4 14.00
8 12.65 11.56 1.399 0.31( 0.10) 0.33 9.5 27.00
9 12.66 11.64 1.394 0.31( 0.10) 0.33 9.5 26.00
10 12.70 12.34 1.348 0.31( 0.10) 0.33 10.0 20.00
11 12.67 12.65 1.329 0.31( 0.10) 0.33 10.2 23.00
12 12.64 12.81 1.319 0.31( 0.10) 0.33 10.2 29.00
13 12.64 12.84 1.317 0.31( 0.10) 0.33 10.2 17.00
14 12.48 13.57 1.276 0.31( 0.10) 0.33 10.5 34.00
15 12.38 13.97 1.255 0.31( 0.10) 0.33 10.6 39.00
16 12.11 14.59 1.224 0.31( 0.10) 0.33 10.7 24.00
17 10.48 18.86 1.056 0.31( 0.10) 0.32 11.1 12.00
18 9.30 22.75 0.949 0.31( 0.10) 0.32 11.2 10.00
TOTAL AREA (ACRES) = 11.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 12.70 Tc(MIN.) = 12.336
EFFECTIVE AREA (ACRES) = 9.99 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED 2p = 0.33
TOTAL AREA (ACRES) = 11.2
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 38.00 = 1855.00 FEET.
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FLOW PROCESS FROM NODE 38.00 TO NODE 38.00 IS CODE = 12
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FLOW PROCESS FROM NODE 38.00 TO NODE 47.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.20 DOWNSTREAM (FEET) = 149.90

FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.86

ESTIMATED PIPE DIAMETER (INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 12.70

PIPE TRAVEL TIME (MIN.) = 0.65 Tc (MIN.) = 12.98

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 47.00 = 2005.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 10

R e i A b b b S A A b b b S A I b b I AR dh b b b e d AR Ib b b b A i b b b I dh S b b b A dh b b b b AR dh I I b dh A i b b 4

FLOW PROCESS FROM NODE 32.00 TO NODE 48.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00

ELEVATION DATA: UPSTREAM(FEET) = 166.30 DOWNSTREAM (FEET) = 166.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.850

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.379

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 2.62 0.30 0.100 36 11.85

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.18

TOTAL AREA (ACRES) = 2.62 PEAK FLOW RATE (CFS) = 3.18
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FLOW PROCESS FROM NODE 48.00 TO NODE 49.00 IS CODE = o6l

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

Il
=
o
o
o
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UPSTREAM ELEVATION (FEET) = 166.00 DOWNSTREAM ELEVATION (FEET)
STREET LENGTH (FEET) = 485.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 10.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

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(CEFS) = 5.32
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47
HALFSTREET FLOOD WIDTH (FEET) = 17.07
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.88
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.41
STREET FLOW TRAVEL TIME (MIN.) = 9.21 Tc (MIN.) = 21.06



* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 0.992
SUBAREA LOSS RATE DATA(AMC I ):

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

COMMERCIAL B 4.89 0.30 0.100 36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 4.89 SUBAREA RUNOFF (CFS) = 4.23
EFFECTIVE AREA (ACRES) = 7.51 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 7.5 PEAK FLOW RATE (CFS) = 6.50

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.40
FLOW VELOCITY (FEET/SEC.) = 0.93 DEPTH*VELOCITY (FT*FT/SEC.) = 0.46
LONGEST FLOWPATH FROM NODE 32.00 TO NODE 49.00 = 785.00 FEET.

LRI R I b I b I b S SR Sb 2 S SR Ib 2b S b Sb db  Sb S Sb b Sb S Sh 2 S S Sb b S S S S S R S S S S Sb S S S Sb S S S Sb S S R Sh S S b Sb S b Sb S Sb S Sb S Sb e db b S g 4

FLOW PROCESS FROM NODE 49.00 TO NODE 50.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 165.60 DOWNSTREAM (FEET) = 165.40

CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 CHANNEL SLOPE = 0.0011
CHANNEL BASE (FEET) = 5.00 "zZ" FACTOR = 0.020

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 2.00

CHANNEL FLOW THRU SUBAREA (CFS) = 6.50

FLOW VELOCITY (FEET/SEC.) = 2.08 FLOW DEPTH (FEET) = 0.62

TRAVEL TIME (MIN.) = 1.44 Tc (MIN.) = 22.50

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 50.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 22.50

RAINFALL INTENSITY (INCH/HR) = 0.95

AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 7.51

TOTAL STREAM AREA (ACRES) = 7.51

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.50
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FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 21

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




INITIAL SUBAREA FLOW-LENGTH (FEET) = 665.00
ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 165.40

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE) ]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 13.351

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.288

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL B 6.31 0.30 0.100 36 13.35

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 7.15

TOTAL AREA (ACRES) = 6.31 PEAK FLOW RATE (CFS) = 7.15
khkkhkkhkhhhkhhhhkhkhhkhhhkhhkhkkhkhkkhkhkkhkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkk* k%%

FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.35
RAINFALL INTENSITY (INCH/HR) = 1.29
AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.31
TOTAL STREAM AREA (ACRES) = 6.31
PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.15
** CONFLUENCE DATA **
STREAM o) Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.50 22.50 0.955 0.30( 0.03) 0.10 7.5 32.00
2 7.15 13.35 1.288 0.30( 0.03) 0.10 6.3 50.00

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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.39 13.35 1.288 0.30( 0.03) 0.10 10.8 50.00
2 11.75 22.50 0.955 0.30( 0.03) 0.10 13.8 32.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 12.39 Tc (MIN.) = 13.35

EFFECTIVE AREA (ACRES) = 10.77 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.8

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 50.00 = 965.00 FEET.
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FLOW PROCESS FROM NODE

50.00 TO NODE

47.00 IS CODE 3

1

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE

(NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET)

FLOW LENGTH (FEET)
DEPTH OF FLOW IN

185.

00

PIPE-FLOW VELOCITY (FEET/SEC.)

ESTIMATED PIPE DIAMETER (INCH)

12.3

PIPE-FLOW (CFS)
PIPE TRAVEL TIME (MIN.)
LONGEST FLOWPATH FROM NODE

9

0.21

162.40
MANNING'S N
15.0 INCH PIPE IS
14.67
15.00

Tc (MIN.)
32.00 TO NODE

DOWNSTREAM (FEET)
0.013
9.8 INCHES

NUMBER OF PIPES = 1

13.56
47.00

1150.00 FEET.
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FLOW PROCESS FROM NODE

47.00 TO NODE

47.00 IS CODE 1

1

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc

NUMBER (CES) (MIN.)
1 12.39 13.56
2 11.75 22.72

LONGEST FLOWPATH FROM NODE

** MEMORY BANK #

STREAM Q Tc

NUMBER (CF'S) (MIN.)
1 12.07 9.20

2 12.15 9.37

3 12.35 9.86

4 12.40 10.09

5 12.49 10.49

6 12.51 10.61

7 12.64 12.12

8 12.65 12.20

9 12.66 12.29

10 12.70 12.98
11 12.67 13.30
12 12.64 13.46
13 12.64 13.49
14 12.48 14.22
15 12.38 14.62
16 12.11 15.24
17 10.48 19.53
18 9.30 23.45

LONGEST FLOWPATH FROM NODE

** PEAK FLOW RATE TABLE **
STREAM Q Tc
NUMBER (CFS) (MIN.)

1 CONFLUENCE DATA **

Intensity Fp (Fm) Ap Ae HEADWATER
(INCH/HR) (INCH/HR) (ACRES) NODE
1.277 0.30( 0.03) 0.10 10.8 50.00
0.949 0.30( 0.03) 0.10 13.8 32.00
32.00 TO NODE 47.00 = 1150.00 FEET.
Intensity Fp (Fm) Ap Ae HEADWATER
(INCH/HR) (INCH/HR) (ACRES) NODE
1.596 0.31( 0.10) 0.33 7.4 43.00
1.579 0.31( 0.10) 0.33 7.6 45.00
1.533 0.31( 0.10) 0.33 8.0 30.00
1.513 0.31( 0.10) 0.33 8.2 38.00
1.479 0.31( 0.10) 0.33 8.4 30.00
1.470 0.31( 0.10) 0.33 8.5 36.00
1.362 0.31( 0.10) 0.33 9.4 14.00
1.356 0.31( 0.10) 0.33 9.5 27.00
1.351 0.31( 0.10) 0.33 9.5 26.00
1.309 0.31( 0.10) 0.33 10.0 20.00
1.291 0.31( 0.10) 0.33 10.2 23.00
1.282 0.31( 0.10) 0.33 10.2 29.00
1.281 0.31( 0.10) 0.33 10.2 17.00
1.242 0.31( 0.10) 0.33 10.5 34.00
1.223 0.31( 0.10) 0.33 10.6 39.00
1.194 0.31( 0.10) 0.33 10.7 24.00
1.036 0.31( 0.10) 0.32 11.1 12.00
0.932 0.31( 0.10) 0.32 11.2 10.00
10.00 TO NODE 47.00 = 2005.00 FEET.
Intensity Fp (Fm) Ap Ae HEADWATER
(INCH/HR) (INCH/HR) (ACRES) NODE



1 22.62 9.20 1.596 0.31( 0.07) 0.22 14.7 43.00
2 22.78 9.37 1.579 0.31( 0.07) 0.22 15.0 45.00
3 23.21 9.86 1.533 0.31( 0.07) 0.22 15.8 30.00
4 23.37 10.09 1.513 0.31( 0.07) 0.22 16.2 38.00
5 23.64 10.49 1.479 0.31( 0.07) 0.22 16.8 30.00
6 23.70 10.61 1.470 0.31( 0.07) 0.22 16.9 36.00
7 24.47 12.12 1.362 0.31( 0.07) 0.21 19.0 14.00
8 24.52 12.20 1.356 0.31( 0.07) 0.21 19.2 27.00
9 24.56 12.29 1.351 0.31( 0.07) 0.21 19.3 26.00
10 24.87 12.98 1.309 0.31( 0.07) 0.21 20.3 20.00
11 24.96 13.30 1.291 0.31( 0.06) 0.21 20.7 23.00
12 25.00 13.46 1.282 0.31( 0.06) 0.21 20.9 29.00
13 25.00 13.49 1.281 0.31( 0.06) 0.21 20.9 17.00
14 25.01 13.56 1.277 0.31( 0.06) 0.21 21.0 50.00
15 24.82 14.22 1.242 0.31( 0.06) 0.21 21.5 34.00
16 24.69 14.62 1.223 0.31( 0.06) 0.21 21.8 39.00
17 24.38 15.24 1.194 0.31( 0.06) 0.21 22.0 24.00
18 22.45 19.53 1.036 0.31( 0.06) 0.20 23.9 12.00
19 21.27 22.72 0.949 0.31( 0.06) 0.20 25.0 32.00
20 20.83 23.45 0.932 0.31( 0.06) 0.20 25.0 10.00
TOTAL AREA (ACRES) = 25.0
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 25.01 Tc(MIN.) = 13.561
EFFECTIVE AREA (ACRES) = 21.03 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.22
TOTAL AREA (ACRES) = 25.0
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 47.00 = 2005.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 13.56

RAINFALL INTENSITY (INCH/HR) = 1.28

AREA-AVERAGED Fm (INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.31

AREA-AVERAGED Ap = 0.21

EFFECTIVE STREAM AREA (ACRES) = 21.03

TOTAL STREAM AREA (ACRES) = 25.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 25.01
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FLOW PROCESS FROM NODE 51.00 TO NODE 52.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 140.00
ELEVATION DATA: UPSTREAM (FEET) = 166.70 DOWNSTREAM (FEET) = 166.30

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.386

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.682
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS B 0.64 0.30 0.350 36 8.39
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF (CFS) = 0.91
TOTAL AREA (ACRES) = 0.64 PEAK FLOW RATE (CFS) = 0.91
khkkhhhkkkh Ak khhhkhkkhhhhkhhhkhhhhhhhhhkkhhhhkhhhkhkkhhhkhkhhhhkhhhhkhhhhkhkhhkhkhkhhhkhkhkhkhkhkhkhrkhxkkhhx*k%
FLOW PROCESS FROM NODE 52.00 TO NODE 47.00 IS CODE = 31

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

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 156.00 DOWNSTREAM (FEET) = 149.90
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) =  9.80

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.91

PIPE TRAVEL TIME (MIN.) =  0.07 Tc (MIN.) = 8.45

LONGEST FLOWPATH FROM NODE 51.00 TO NODE 47.00 = 180.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 47.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.45

RAINFALL INTENSITY (INCH/HR) = 1.67

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.64

TOTAL STREAM AREA (ACRES) = 0.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.91

** CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE



1 22.62 9.20 1.596 0.31( 0.07) 0.22 14.7 43.00
1 22.78 9.37 1.579 0.31( 0.07) 0.22 15.0 45.00
1 23.21 9.86 1.533 0.31( 0.07) 0.22 15.8 30.00
1 23.37 10.09 1.513 0.31( 0.07) 0.22 16.2 38.00
1 23.64 10.49 1.479 0.31( 0.07) 0.22 16.8 30.00
1 23.70 10.61 1.470 0.31( 0.07) 0.22 16.9 36.00
1 24 .47 12.12 1.362 0.31( 0.07) 0.21 19.0 14.00
1 24.52 12.20 1.356 0.31( 0.07) 0.21 19.2 27.00
1 24.56 12.29 1.351 0.31( 0.07) 0.21 19.3 26.00
1 24.87 12.98 1.309 0.31( 0.07) 0.21 20.3 20.00
1 24.96 13.30 1.291 0.31( 0.06) 0.21 20.7 23.00
1 25.00 13.46 1.282 0.31( 0.06) 0.21 20.9 29.00
1 25.00 13.49 1.281 0.31( 0.06) 0.21 20.9 17.00
1 25.01 13.56 1.277 0.31( 0.06) 0.21 21.0 50.00
1 24.82 14.22 1.242 0.31( 0.06) 0.21 21.5 34.00
1 24.69 14.62 1.223 0.31( 0.06) 0.21 21.8 39.00
1 24.38 15.24 1.194 0.31( 0.06) 0.21 22.0 24.00
1 22.45 19.53 1.036 0.31( 0.06) 0.20 23.9 12.00
1 21.27 22.72 0.949 0.31( 0.06) 0.20 25.0 32.00
1 20.83 23.45 0.932 0.31( 0.06) 0.20 25.0 10.00
2 0.91 8.45 1.674 0.30( 0.10) 0.35 0.6 51.00
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 (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 22.78 8.45 1.674 0.31( 0.07) 0.22 14.2 51.00
2 23.48 9.20 1.596 0.31( 0.07) 0.22 15.4 43.00
3 23.64 9.37 1.579 0.31( 0.07) 0.22 15.7 45.00
4 24.03 9.86 1.533 0.31( 0.07) 0.22 16.4 30.00
5 24.19 10.09 1.513 0.31( 0.07) 0.22 16.8 38.00
6 24 .43 10.49 1.479 0.31( 0.07) 0.22 17.4 30.00
7 24.49 10.61 1.470 0.31( 0.07) 0.22 17.6 36.00
8 25.20 12.12 1.362 0.31( 0.07) 0.22 19.7 14.00
9 25.24 12.20 1.356 0.31( 0.07) 0.22 19.8 27.00
10 25.28 12.29 1.351 0.31( 0.07) 0.22 19.9 26.00
11 25.57 12.98 1.309 0.31( 0.07) 0.22 20.9 20.00
12 25.65 13.30 1.291 0.31( 0.07) 0.22 21.3 23.00
13 25.68 13.46 1.282 0.31( 0.07) 0.22 21.6 29.00
14 25.68 13.49 1.281 0.31( 0.07) 0.22 21.6 17.00
15 25.69 13.56 1.277 0.31( 0.07) 0.22 21.7 50.00
16 25.48 14.22 1.242 0.31( 0.07) 0.21 22.1 34.00
17 25.34 14.62 1.223 0.31( 0.07) 0.21 22.4 39.00
18 25.01 15.24 1.194 0.31( 0.07) 0.21 22.7 24.00
19 22.99 19.53 1.036 0.31( 0.06) 0.20 24.5 12.00
20 21.76 22.72 0.949 0.31( 0.06) 0.20 25.6 32.00
21 21.31 23.45 0.932 0.31( 0.06) 0.20 25.6 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 25.69 Tc (MIN.) = 13.56
EFFECTIVE AREA (ACRES) = 21.67 AREA-AVERAGED Fm (INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.22



TOTAL AREA (ACRES) = 25.6
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 47.00 = 2005.00 FEET.
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FLOW PROCESS FROM NODE 47.00 TO NODE 53.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 149.80 DOWNSTREAM (FEET) = 149.70
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.60

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 25.69

PIPE TRAVEL TIME (MIN.) = 0.46 Tc (MIN.) = 14.02

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 53.00 = 2105.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.02

RAINFALL INTENSITY (INCH/HR) = 1.25

AREA-AVERAGED Fm (INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.31

AREA-AVERAGED Ap = 0.22

EFFECTIVE STREAM AREA (ACRES) = 21.67

TOTAL STREAM AREA (ACRES) = 25.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 25.69

R S e i b b b b 2 S A b b b b 2 db S b b I b 2 AR I b b b b S dh Ib b b S S dh b b b b b e dh Sh b b b e dh dh b b b b dh dh b b b S 2 dh I b b 4

FLOW PROCESS FROM NODE 38.00 TO NODE 54.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00

ELEVATION DATA: UPSTREAM (FEET) = 166.40 DOWNSTREAM (FEET) = 165.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) =  11.340

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.415

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

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

CONDOMINIUMS B 0.80 0.30 0.350 36 11.34

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.94

TOTAL AREA (ACRES) = 0.80 PEAK FLOW RATE (CFS) = 0.94



R I R I b I b I b S SR Sb 2 S b Ib Sb S b Sb Sb  Sb R Sb b Sb S Sb 2 S S Sb b I e Sb S S R S S S S Sb S S S Sb SR S S Sb S S S S S S b Sb S b Sb S Sb S Sb S db e db b g g 4

FLOW PROCESS FROM NODE 54.00 TO NODE 53.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 149.80 DOWNSTREAM (FEET)

= 149.70
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.1 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 1.80
GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.94
PIPE TRAVEL TIME (MIN.) = 0.65 Tc(MIN.) = 11.99
LONGEST FLOWPATH FROM NODE 38.00 TO NODE 53.00 = 335.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 11.99

RAINFALL INTENSITY (INCH/HR) = 1.37

AREA-AVERAGED Fm (INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.80

TOTAL STREAM AREA (ACRES) = 0.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.94
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FLOW PROCESS FROM NODE 55.00 TO NODE 56.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 130.00

ELEVATION DATA: UPSTREAM(FEET) = 166.50 DOWNSTREAM (FEET) = 166.30

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.214

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.594

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.19 0.30 0.350 36 9.21

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.25

TOTAL AREA (ACRES) = 0.19 PEAK FLOW RATE (CFS) = 0.25
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FLOW PROCESS FROM NODE 56.00 TO NODE 53.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 156.00 DOWNSTREAM (FEET) = 149.70
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 1.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.81

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.25

PIPE TRAVEL TIME (MIN.) = 0.10 Tc (MIN.) = 9.31

LONGEST FLOWPATH FROM NODE 55.00 TO NODE 53.00 = 170.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 53.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 9.31

RAINFALL INTENSITY (INCH/HR) = 1.58

AREA-AVERAGED Fm (INCH/HR) 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.19

TOTAL STREAM AREA (ACRES) = 0.19

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.25

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 22.78 8.93 1.622 0.31( 0.07) 0.22 14.2 51.00
1 23.48 9.68 1.550 0.31( 0.07) 0.22 15.4 43.00
1 23.64 9.85 1.534 0.31( 0.07) 0.22 15.7 45.00
1 24.03 10.34 1.492 0.31( 0.07) 0.22 16.4 30.00
1 24.19 10.57 1.473 0.31( 0.07) 0.22 16.8 38.00
1 24.43 10.97 1.442 0.31( 0.07) 0.22 17.4 30.00
1 24.49 11.09 1.433 0.31( 0.07) 0.22 17.6 36.00
1 25.20 12.60 1.332 0.31( 0.07) 0.22 19.7 14.00
1 25.24 12.68 1.327 0.31( 0.07) 0.22 19.8 27.00
1 25.28 12.76 1.322 0.31( 0.07) 0.22 19.9 26.00
1 25.57 13.45 1.283 0.31( 0.07) 0.22 20.9 20.00
1 25.65 13.76 1.266 0.31( 0.07) 0.22 21.3 23.00
1 25.68 13.92 1.257 0.31( 0.07) 0.22 21.6 29.00
1 25.68 13.95 1.256 0.31( 0.07) 0.22 21.6 17.00
1 25.69 14.02 1.252 0.31( 0.07) 0.22 21.7 50.00
1 25.48 14.68 1.220 0.31( 0.07) 0.21 22.1 34.00
1 25.34 15.10 1.200 0.31( 0.07) 0.21 22.4 39.00
1 25.01 15.72 1.173 0.31( 0.07) 0.21 22.7 24.00
1 22.99 20.01 1.021 0.31( 0.06) 0.20 24.5 12.00



1 21.76 23.20 0.938 0.31( 0.06) 0.20 25.6 32.00
1 21.31 23.94 0.921 0.31( 0.06) 0.20 25.6 10.00
2 0.94 11.99 1.370 0.30( 0.11) 0.35 0.8 38.00
3 0.25 9.31 1.584 0.30( 0.11) 0.35 0.2 55.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.87 8.93 1.622 0.31( 0.07) 0.23 15.0 51.00
2 24.25 9.31 1.584 0.31( 0.07) 0.23 15.6 55.00
3 24 .60 9.68 1.550 0.31( 0.07) 0.23 16.2 43.00
4 24.76 9.85 1.534 0.31( 0.07) 0.23 16.5 45.00
5 25.16 10.34 1.492 0.31( 0.07) 0.23 17.3 30.00
6 25.32 10.57 1.473 0.31( 0.07) 0.23 17.7 38.00
7 25.58 10.97 1.442 0.31( 0.07) 0.23 18.3 30.00
8 25.64 11.09 1.433 0.31( 0.07) 0.23 18.5 36.00
9 26.08 11.99 1.370 0.31( 0.07) 0.23 19.8 38.00
10 26.33 12.60 1.332 0.31( 0.07) 0.22 20.7 14.00
11 26.36 12.68 1.327 0.31( 0.07) 0.22 20.8 27.00
12 26.40 12.76 1.322 0.31( 0.07) 0.22 20.9 26.00
13 26.65 13.45 1.283 0.31( 0.07) 0.22 21.9 20.00
14 26.72 13.76 1.266 0.31( 0.07) 0.22 22.3 23.00
15 26.74 13.92 1.257 0.31( 0.07) 0.22 22.5 29.00
16 26.74 13.95 1.256 0.31( 0.07) 0.22 22.6 17.00
17 26.75 14.02 1.252 0.31( 0.07) 0.22 22.7 50.00
18 26.51 14.68 1.220 0.31( 0.07) 0.22 23.1 34.00
19 26.35 15.10 1.200 0.31( 0.07) 0.22 23.4 39.00
20 25.99 15.72 1.173 0.31( 0.07) 0.22 23.7 24.00
21 23.83 20.01 1.021 0.31( 0.06) 0.21 25.5 12.00
22 22.52 23.20 0.938 0.31( 0.06) 0.21 26.6 32.00
23 22.06 23.94 0.921 0.31( 0.06) 0.21 26.6 10.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 26.75 Tc (MIN.) = 14.02
EFFECTIVE AREA (ACRES) = 22.66 AREA-AVERAGED Fm (INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.22
TOTAL AREA (ACRES) = 26.6
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 53.00 = 2105.00 FEET.
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FLOW PROCESS FROM NODE 53.00 TO NODE 57.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 149.70 DOWNSTREAM (FEET) = 149.10
FLOW LENGTH (FEET) = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.81

36.00 NUMBER OF PIPES = 1

ESTIMATED PIPE DIAMETER (INCH)
PIPE-FLOW (CFS) = 26.75



PIPE TRAVEL TIME (MIN.) = 0.97 Tc (MIN.) = 14.99
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 10
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FLOW PROCESS FROM NODE 58.00 TO NODE 57.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 240.00

ELEVATION DATA: UPSTREAM(FEET) = 166.50 DOWNSTREAM (FEET) = 165.60

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.853

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.534

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

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

CONDOMINIUMS B 0.46 0.30 0.350 36 9.85

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.59

TOTAL AREA (ACRES) = 0.46  PEAK FLOW RATE (CFS) = 0.59
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 9.85

RAINFALL INTENSITY (INCH/HR) = 1.53

AREA-AVERAGED Fm(INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.46

TOTAL STREAM AREA (ACRES) = 0.46

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.59
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FLOW PROCESS FROM NODE 59.00 TO NODE 57.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 265.00
ELEVATION DATA: UPSTREAM (FEET) = 166.80 DOWNSTREAM (FEET) = 165.80



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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.239

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.500

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

CONDOMINIUMS B 0.57 0.30 0.350 36 10.24

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.72

TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) = 0.72
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 10.24

RAINFALL INTENSITY (INCH/HR) = 1.50

AREA-AVERAGED Fm (INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.57

TOTAL STREAM AREA (ACRES) = 0.57

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.72

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.59 9.85 1.534 0.30( 0.11) 0.35 0.5 58.00
2 0.72 10.24 1.500 0.30( 0.11) 0.35 0.6 59.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.30 9.85 1.534 0.30( 0.11) 0.35 1.0 58.00
2 1.29 10.24 1.500 0.30( 0.11) 0.35 1.0 59.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.30 Tc (MIN.) = 9.85

EFFECTIVE AREA (ACRES) = 1.01 AREA-AVERAGED Fm (INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.35

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 59.00 TO NODE 57.00 = 265.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 11



** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.30 9.85 1.534 0.30( 0.11) 0.35 1.0 58.00

2 1.29 10.24 1.500 0.30( 0.11) 0.35 1.0 59.00

LONGEST FLOWPATH FROM NODE 59.00 TO NODE 57.00 = 265.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF'S) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 23.87 9.92 1.527 0.31( 0.07) 0.23 15.0 51.00

2 24.25 10.30 1.495 0.31( 0.07) 0.23 15.6 55.00

3 24.60 10.66 1.466 0.31( 0.07) 0.23 16.2 43.00

4 24.76 10.83 1.453 0.31( 0.07) 0.23 16.5 45.00

5 25.16 11.32 1.416 0.31( 0.07) 0.23 17.3 30.00

6 25.32 11.55 1.400 0.31( 0.07) 0.23 17.7 38.00

7 25.58 11.95 1.373 0.31( 0.07) 0.23 18.3 30.00

8 25.64 12.06 1.365 0.31( 0.07) 0.23 18.5 36.00

9 26.08 12.96 1.310 0.31( 0.07) 0.23 19.8 38.00

10 26.33 13.57 1.276 0.31( 0.07) 0.22 20.7 14.00

11 26.36 13.65 1.272 0.31( 0.07) 0.22 20.8 27.00

12 26.40 13.73 1.267 0.31( 0.07) 0.22 20.9 26.00

13 26.65 14.42 1.233 0.31( 0.07) 0.22 21.9 20.00

14 26.72 14.73 1.217 0.31( 0.07) 0.22 22.3 23.00

15 26.74 14.89 1.210 0.31( 0.07) 0.22 22.5 29.00

16 26.74 14.92 1.209 0.31( 0.07) 0.22 22.6 17.00

17 26.75 14.99 1.205 0.31( 0.07) 0.22 22.7 50.00

18 26.51 15.65 1.176 0.31( 0.07) 0.22 23.1 34.00

19 26.35 16.07 1.158 0.31( 0.07) 0.22 23.4 39.00

20 25.99 16.69 1.133 0.31( 0.07) 0.22 23.7 24.00

21 23.83 21.03 0.993 0.31( 0.06) 0.21 25.5 12.00

22 22.52 24.22 0.915 0.31( 0.06) 0.21 26.6 32.00

23 22.06 24.96 0.899 0.31( 0.06) 0.21 26.6 10.00

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 25.10 9.85 1.534 0.30( 0.07) 0.24 15.9 58.00

2 25.17 9.92 1.527 0.30( 0.07) 0.24 16.0 51.00

3 25.48 10.24 1.500 0.30( 0.07) 0.24 16.5 59.00

4 25.54 10.30 1.495 0.30( 0.07) 0.24 16.6 55.00

5 25.86 10.66 1.466 0.30( 0.07) 0.24 17.3 43.00

6 26.01 10.83 1.453 0.30( 0.07) 0.24 17.5 45.00

7 26.38 11.32 1.416 0.30( 0.07) 0.23 18.4 30.00

8 26.52 11.55 1.400 0.30( 0.07) 0.23 18.7 38.00

9 26.75 11.95 1.373 0.30( 0.07) 0.23 19.4 30.00

10 26.81 12.06 1.365 0.31( 0.07) 0.23 19.5 36.00

11 27.19 12.96 1.310 0.31( 0.07) 0.23 20.9 38.00

12 27.41 13.57 1.276 0.31( 0.07) 0.23 21.7 14.00



13 27.45 13.65 1.272 0.31( 0.07) 0.23 21.8 27.00
14 27.47 13.73 1.267 0.31( 0.07) 0.23 22.0 26.00
15 27.69 14.42 1.233 0.31( 0.07) 0.23 23.0 20.00
16 27.75 14.73 1.217 0.31( 0.07) 0.23 23.4 23.00
17 27.76 14.89 1.210 0.31( 0.07) 0.23 23.6 29.00
18 27.76 14.92 1.209 0.31( 0.07) 0.23 23.6 17.00
19 27.76 14.99 1.205 0.31( 0.07) 0.23 23.7 50.00
20 27.50 15.65 1.176 0.31( 0.07) 0.23 24.1 34.00
21 27.32 16.07 1.158 0.31( 0.07) 0.23 24.4 39.00
22 26.95 16.69 1.133 0.31( 0.07) 0.22 24.7 24.00
23 24.65 21.03 0.993 0.30( 0.07) 0.22 26.5 12.00
24 23.27 24.22 0.915 0.30( 0.06) 0.21 27.6 32.00
25 22.79 24.96 0.899 0.30( 0.06) 0.21 27.7 10.00
TOTAL AREA (ACRES) = 27.7
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 27.76 Tc(MIN.) = 14.994
EFFECTIVE AREA (ACRES) = 23.69 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.31 AREA-AVERAGED Ap = 0.23
TOTAL AREA (ACRES) = 27.7
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 10
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FLOW PROCESS FROM NODE 60.00 TO NODE 61.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 200.00

ELEVATION DATA: UPSTREAM (FEET) = 167.00 DOWNSTREAM (FEET) = 166.20

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.043

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.611

SUBAREA Tc AND LOSS RATE DATA (AMC I ):

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

CONDOMINIUMS B 0.27 0.30 0.350 36 9.04

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.37

TOTAL AREA (ACRES) = 0.27 PEAK FLOW RATE (CFS) = 0.37
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FLOW PROCESS FROM NODE 61.00 TO NODE 62.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLKL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 166.20 DOWNSTREAM (FEET) = 165.30
FLOW LENGTH (FEET) = 210.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000
DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.12

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.37

PIPE TRAVEL TIME (MIN.) = 1.65 Tc (MIN.) = 10.69

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 62.00 = 410.00 FEET.
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FLOW PROCESS FROM NODE 62.00 TO NODE 62.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.69

RAINFALL INTENSITY (INCH/HR) = 1.46

AREA-AVERAGED Fm (INCH/HR) = 0.10

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.37
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FLOW PROCESS FROM NODE 63.00 TO NODE 62.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 270.00
ELEVATION DATA: UPSTREAM (FEET) = 166.50 DOWNSTREAM (FEET) = 165.30
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.984
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.522
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
CONDOMINIUMS B 0.70 0.30 0.350 36 9.98
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350
SUBAREA RUNOFF (CFS) = 0.89

TOTAL AREA (ACRES) = 0.70 PEAK FLOW RATE (CFS) = 0.89
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FLOW PROCESS FROM NODE 62.00 TO NODE 62.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.98

RAINFALL INTENSITY (INCH/HR) = 1.52

AREA-AVERAGED Fm (INCH/HR) 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.70

TOTAL STREAM AREA (ACRES) = 0.70

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.89
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FLOW PROCESS FROM NODE 64.00 TO NODE 62.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 295.00

ELEVATION DATA: UPSTREAM(FEET) = 166.50 DOWNSTREAM (FEET) = 165.30

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 20.647

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.003

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

AGRICULTURAL FAIR COVER

"PASTURE, IRRIGATED" B 0.27 0.30 1.000 45 20.65

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 0.17

TOTAL AREA (ACRES) = 0.27 PEAK FLOW RATE (CFS) = 0.17
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FLOW PROCESS FROM NODE 62.00 TO NODE 62.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 20.65

RAINFALL INTENSITY (INCH/HR) = 1.00

AREA-AVERAGED Fm (INCH/HR) = 0.30

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA (ACRES) = 0.27

TOTAL STREAM AREA (ACRES) = 0.27

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.17



** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.37 10.69 1.463 0.30( 0.10) 0.35 0.3 60.00
2 0.89 9.98 1.522 0.30( 0.11) 0.35 0.7 63.00
3 0.17 20.65 1.003 0.30( 0.30) 1.00 0.3 64.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.39 9.98 1.522 0.30( 0.13) 0.43 1.1 63.00
2 1.37 10.69 1.463 0.30( 0.13) 0.43 1.1 60.00
3 0.98 20.65 1.003 0.30( 0.15) 0.49 1.2 64.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.39 Tc (MIN.) = 9.98

EFFECTIVE AREA (ACRES) = 1.08 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.43

TOTAL AREA (ACRES) = 1.2

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 62.00 = 410.00 FEET.
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FLOW PROCESS FROM NODE 62.00 TO NODE 57.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<KLKLLKL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM (FEET) = 156.00 DOWNSTREAM (FEET) = 149.10
FLOW LENGTH (FEET) = 245.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.10

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.39

PIPE TRAVEL TIME (MIN.) = 0.67 Tc (MIN.) = 10.65

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 57.00 = 655.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.39 10.65 1.466 0.30( 0.13) 0.43 1.1 63.00
2 1.37 11.37 1.413 0.30( 0.13) 0.43 1.1 60.00
3 0.98 21.39 0.983 0.30( 0.15) 0.49 1.2 64.00

LONGEST FLOWPATH FROM NODE 60.00 TO NODE 57.00 = 655.00 FEET.



** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 25.10 9.85 1.534 0.30( 0.07) 0.24 15.9 58.00

2 25.17 9.92 1.527 0.30( 0.07) 0.24 16.0 51.00

3 25.48 10.24 1.500 0.30( 0.07) 0.24 16.5 59.00

4 25.54 10.30 1.495 0.30( 0.07) 0.24 16.6 55.00

5 25.86 10.66 1.466 0.30( 0.07) 0.24 17.3 43.00

6 26.01 10.83 1.453 0.30( 0.07) 0.24 17.5 45.00

7 26.38 11.32 1.416 0.30( 0.07) 0.23 18.4 30.00

8 26.52 11.55 1.400 0.30( 0.07) 0.23 18.7 38.00

9 26.75 11.95 1.373 0.30( 0.07) 0.23 19.4 30.00

10 26.81 12.06 1.365 0.31( 0.07) 0.23 19.5 36.00

11 27.19 12.96 1.310 0.31(¢ 0.07) 0.23 20.9 38.00

12 27.41 13.57 1.276 0.31( 0.07) 0.23 21.7 14.00

13 27.45 13.65 1.272 0.31( 0.07) 0.23 21.8 27.00

14 27.47 13.73 1.267 0.31( 0.07) 0.23 22.0 26.00

15 27.69 14.42 1.233 0.31( 0.07) 0.23 23.0 20.00

16 27.75 14.73 1.217 0.31(¢ 0.07) 0.23 23.4 23.00

17 27.76 14.89 1.210 0.31( 0.07) 0.23 23.6 29.00

18 27.76 14.92 1.209 0.31( 0.07) 0.23 23.6 17.00

19 27.76 14.99 1.205 0.31( 0.07) 0.23 23.7 50.00

20 27.50 15.65 1.176 0.31( 0.07) 0.23 24.1 34.00

21 27.32 16.07 1.158 0.31( 0.07) 0.23 24 .4 39.00

22 26.95 16.69 1.133 0.31(¢ 0.07) 0.22 24.7 24.00

23 24.65 21.03 0.993 0.30( 0.07) 0.22 26.5 12.00

24 23.27 24.22 0.915 0.30( 0.06) 0.21 27.6 32.00

25 22.79 24.96 0.899 0.30( 0.06) 0.21 27.7 10.00

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 26.45 9.85 1.534 0.30( 0.08) 0.25 16.9 58.00

2 26.52 9.92 1.527 0.30( 0.08) 0.25 17.0 51.00

3 26.85 10.24 1.500 0.30( 0.08) 0.25 17.6 59.00

4 26.91 10.30 1.495 0.30( 0.08) 0.25 17.7 55.00

5 27.25 10.65 1.466 0.30( 0.08) 0.25 18.3 63.00

6 27.26 10.66 1.466 0.30( 0.08) 0.25 18.3 43.00

7 27.39 10.83 1.453 0.30( 0.08) 0.25 18.6 45.00

8 27.75 11.32 1.416 0.30( 0.07) 0.25 19.5 30.00

9 27.78 11.37 1.413 0.30( 0.07) 0.25 19.5 60.00

10 27.88 11.55 1.400 0.30( 0.07) 0.25 19.8 38.00

11 28.10 11.95 1.373 0.30( 0.07) 0.24 20.5 30.00

12 28.15 12.06 1.365 0.30( 0.07) 0.24 20.7 36.00

13 28.50 12.96 1.310 0.30( 0.07) 0.24 22.0 38.00

14 28.70 13.57 1.276 0.30( 0.07) 0.24 22.8 14.00

15 28.72 13.65 1.272 0.30( 0.07) 0.24 23.0 27.00

16 28.75 13.73 1.267 0.30( 0.07) 0.24 23.1 26.00

17 28.94 14.42 1.233 0.30( 0.07) 0.24 24.1 20.00

18 28.98 14.73 1.217 0.30( 0.07) 0.24 24.5 23.00

19 28.99 14.89 1.210 0.30(¢ 0.07) 0.24 24.7 29.00

20 28.99 14.92 1.209 0.30( 0.07) 0.24 24.8 17.00



21 28.99 14.99 1.205 0.30( 0.07) 0.24 24.8 50.00
22 28.70 15.65 1.176 0.30( 0.07) 0.24 25.3 34.00
23 28.51 16.07 1.158 0.30( 0.07) 0.24 25.6 39.00
24 28.11 16.69 1.133 0.30( 0.07) 0.24 25.9 24.00
25 25.65 21.03 0.993 0.30( 0.07) 0.23 27.7 12.00
26 25.48 21.39 0.983 0.30( 0.07) 0.23 27.9 64.00
27 24.17 24.22 0.915 0.30( 0.07) 0.22 28.9 32.00
28 23.67 24.96 0.899 0.30( 0.07) 0.22 28.9 10.00
TOTAL AREA (ACRES) = 28.9

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 28.99 Tc(MIN.) = 14.895

EFFECTIVE AREA (ACRES) = 24.73 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.24

TOTAL AREA (ACRES) = 28.9

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 12
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.89
RAINFALL INTENSITY (INCH/HR) = 1.21
AREA-AVERAGED Fm (INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.24
EFFECTIVE STREAM AREA (ACRES) = 24.73
TOTAL STREAM AREA (ACRES) = 28.90
PEAK FLOW RATE (CFS) AT CONFLUENCE = 28.99
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FLOW PROCESS FROM NODE 65.00 TO NODE 66.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLK

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 135.00

ELEVATION DATA: UPSTREAM(FEET) = 166.70 DOWNSTREAM (FEET) = 166.30

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.205
* 2 YEAR RAINFALL INTENSITY (INCH/HR) 1.703
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)



CONDOMINIUMS B 0.19 0.30 0.350 36 8.21

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350

SUBAREA RUNOFF (CFS) = 0.27

TOTAL AREA (ACRES) = 0.19 PEAK FLOW RATE (CFS) = 0.27
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FLOW PROCESS FROM NODE 66.00 TO NODE 57.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<KLKL

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 156.00 DOWNSTREAM (FEET) = 149.10
FLOW LENGTH (FEET) = 45.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 1.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.89

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.27

PIPE TRAVEL TIME (MIN.) = 0.11 Tc (MIN.) = 8.31

LONGEST FLOWPATH FROM NODE 65.00 TO NODE 57.00 = 180.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 8.31

RAINFALL INTENSITY (INCH/HR) = 1.69

AREA-AVERAGED Fm (INCH/HR) = 0.11

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.35

EFFECTIVE STREAM AREA (ACRES) = 0.19

TOTAL STREAM AREA (ACRES) = 0.19

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.27

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 26.45 9.85 1.534 0.30( 0.08) 0.25 16.9 58.00
1 26.52 9.92 1.527 0.30( 0.08) 0.25 17.0 51.00
1 26.85 10.24 1.500 0.30( 0.08) 0.25 17.6 59.00
1 26.91 10.30 1.495 0.30( 0.08) 0.25 17.7 55.00
1 27.25 10.65 1.466 0.30( 0.08) 0.25 18.3 63.00
1 27.26 10.66 1.466 0.30( 0.08) 0.25 18.3 43.00
1 27.39 10.83 1.453 0.30( 0.08) 0.25 18.6 45.00
1 27.75 11.32 1.416 0.30( 0.07) 0.25 19.5 30.00
1 27.78 11.37 1.413 0.30( 0.07) 0.25 19.5 60.00
1 27.88 11.55 1.400 0.30( 0.07) 0.25 19.8 38.00
1 28.10 11.95 1.373 0.30( 0.07) 0.24 20.5 30.00
1 28.15 12.06 1.365 0.30( 0.07) 0.24 20.7 36.00
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12.96 1.310 0.30( 0.07)
13.57 1.276 0.30( 0.07)
13.65 1.272 0.30( 0.07)
13.73 1.267 0.30( 0.07)
14.42 1.233 0.30( 0.07)
14.73 1.217 0.30( 0.07)
14.89 1.210 0.30(¢ 0.07)
14.92 1.209 0.30( 0.07)
14.99 1.205 0.30( 0.07)
15.65 1.176 0.30( 0.07)
16.07 1.158 0.30( 0.07)
16.69 1.133 0.30( 0.07)
21.03 0.993 0.30( 0.07)
21.39 0.983 0.30( 0.07)
24 .22 0.915 0.30( 0.07)
24.96 0.899 0.30( 0.07)
8.31 1.691 0.30¢( 0.11)
TIME OF CONCENTRATION RATIO
STREAMS.
Tc Intensity Fp (Fm)
(MIN.) (INCH/HR) (INCH/HR)
8.31 1.691 0.30( 0.08)
9.85 1.534 0.30( 0.08)
9.92 1.527 0.30( 0.08)
10.24 1.500 0.30( 0.08)
10.30 1.495 0.30( 0.08)
10.65 1.466 0.30( 0.08)
10.66 1.466 0.30( 0.08)
10.83 1.453 0.30( 0.08)
11.32 1.416 0.30( 0.08)
11.37 1.413 0.30( 0.08)
11.55 1.400 0.30( 0.08)
11.95 1.373 0.30( 0.07)
12.06 1.365 0.30( 0.07)
12.96 1.310 0.30( 0.07)
13.57 1.276 0.30( 0.07)
13.65 1.272 0.30( 0.07)
13.73 1.267 0.30( 0.07)
14.42 1.233 0.30( 0.07)
14.73 1.217 0.30( 0.07)
14.89 1.210 0.30( 0.07)
14.92 1.209 0.30( 0.07)
14.99 1.205 0.30( 0.07)
15.65 1.176 0.30( 0.07)
16.07 1.158 0.30( 0.07)
16.69 1.133 0.30( 0.07)
21.03 0.993 0.30( 0.07)
21.39 0.983 0.30( 0.07)
24 .22 0.915 0.30( 0.07)
24.96 0.899 0.30( 0.07)
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NODE

65.
58.
51.
59.
55.
63.
43.
45.
30.
60.
38.
30.
36.
38.
14.
27.
26.
20.
23.
29.
.00
50.
34.
39.
.00
12.
64.
32.
10.

17

24

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00

00
00
00
00



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 29.18 Tc (MIN.) = 14.89

EFFECTIVE AREA (ACRES) = 24.92 AREA-AVERAGED Fm (INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.24

TOTAL AREA (ACRES) = 29.1

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 57.00 = 2385.00 FEET.
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FLOW PROCESS FROM NODE 57.00 TO NODE 67.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 149.10 DOWNSTREAM (FEET) = 148.50
FLOW LENGTH (FEET) = 275.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.89

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 29.18

PIPE TRAVEL TIME (MIN.) = 0.94 Tc (MIN.) = 15.83

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 67.00 = 2660.00 FEET.
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FLOW PROCESS FROM NODE 67.00 TO NODE 67.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 68.00 TO NODE 69.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 365.00
ELEVATION DATA: UPSTREAM (FEET) = 168.20 DOWNSTREAM (FEET) = 167.30

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.404

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.410

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

APARTMENTS B 1.00 0.30 0.200 36 11.40

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200

SUBAREA RUNOFF (CFS) = 1.22

TOTAL AREA (ACRES) = 1.00 PEAK FLOW RATE (CFS) = 1.22
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FLOW PROCESS FROM NODE 69.00 TO NODE 70.00 IS CODE = 31

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



ELEVATION DATA: UPSTREAM (FEET) = 162.00 DOWNSTREAM (FEET) = 159.00
FLOW LENGTH (FEET) = 185.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.81

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 1.22

PIPE TRAVEL TIME (MIN.) = 0.64 Tc(MIN.) = 12.05

LONGEST FLOWPATH FROM NODE 68.00 TO NODE 70.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 70.00 TO NODE 71.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 12.05

RAINFALL INTENSITY (INCH/HR) = 1.37

AREA-AVERAGED Fm (INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 1.00

TOTAL STREAM AREA (ACRES) = 1.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.22
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FLOW PROCESS FROM NODE 71.00 TO NODE 70.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 250.00
ELEVATION DATA: UPSTREAM (FEET) = 167.20 DOWNSTREAM (FEET) = 166.80
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.688
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.464
SUBAREA Tc AND LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS B 0.66 0.30 0.200 36 10.69
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA RUNOFF (CFS) = 0.83
TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 0.83
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FLOW PROCESS FROM NODE 70.00 TO NODE 70.00 IS CODE = 1

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




TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 10.69

RAINFALL INTENSITY (INCH/HR) = 1.46
AREA-AVERAGED Fm (INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.30
AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 0.66
TOTAL STREAM AREA (ACRES) = 0.66

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.83

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.22 12.05 1.367 0.30( 0.06) 0.20 1.0 68.00
2 0.83 10.69 1.464 0.30( 0.06) 0.20 0.7 71.00

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 1.99 10.69 1.464 0.30( 0.06) 0.20 1.5 71.00
2 1.99 12.05 1.367 0.30( 0.06) 0.20 1.7 68.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.99 Tc (MIN.) = 10.69

EFFECTIVE AREA (ACRES) = 1.55 AREA-AVERAGED Fm(INCH/HR) = 0.06
AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.20

TOTAL AREA (ACRES) = 1.7

LONGEST FLOWPATH FROM NODE 68.00 TO NODE 70.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 12
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FLOW PROCESS FROM NODE 70.00 TO NODE 70.00 IS CODE = 10
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FLOW PROCESS FROM NODE 72.00 TO NODE 73.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 230.00
ELEVATION DATA: UPSTREAM(FEET) = 168.00 DOWNSTREAM (FEET) = 166.80



Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.161

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.709
SUBAREA Tc AND LOSS RATE DATA (AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS B 0.28 0.30 0.200 36 8.16
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200
SUBAREA RUNOFF (CFS) = 0.42
TOTAL AREA (ACRES) = 0.28  PEAK FLOW RATE (CFS) = 0.42
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FLOW PROCESS FROM NODE 73.00 TO NODE 70.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM (FEET) = 160.00 DOWNSTREAM (FEET) = 159.00
FLOW LENGTH (FEET) = 270.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.10

ESTIMATED PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.42

PIPE TRAVEL TIME (MIN.) = 2.14 Tc (MIN.) = 10.30

LONGEST FLOWPATH FROM NODE 72.00 TO NODE 70.00 = 500.00 FEET.
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FLOW PROCESS FROM NODE 70.00 TO NODE 70.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MIN.) = 10.30

RAINFALL INTENSITY (INCH/HR) = 1.49

AREA-AVERAGED Fm (INCH/HR) = 0.06

AREA-AVERAGED Fp (INCH/HR) = 0.30

AREA-AVERAGED Ap = 0.20

EFFECTIVE STREAM AREA (ACRES) = 0.28

TOTAL STREAM AREA (ACRES) = 0.28

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.42
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FLOW PROCESS FROM NODE 72.00 TO NODE 70.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LEN