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The Koll Center Residences Newport Beach
Hydraulic Report - Storm Main Realignment

Section 1 - Project Description:

The proposed development is located within the Koll Center in the City of Newport
Beach, Orange County, California. The Towers at Koll Center Newport includes a 12.6
acre portion of the Koll Center office park. In general, the property is situated within the
northerly portion of the Koll Center, and is bordered by Birch Street to the North, Von
Karman to the south and existing office buildings and paved parking and drive areas to
the East and West.

The project development includes 260 residential units, 3400 square feet of ground floor
retail, and 1.2 Acres of park. In addition, a parking structure with five (5) levels of above
ground parking and two (2) levels of subterranean parking will be constructed at the east
side of the project boundary. This parking structure will impact the existing 66” diameter
RCP Storm Drain. This storm drain is proposed to be rerouted around the proposed
parking structure as shown on Sheet U-4 of the civil plans which is included in Appendix
“A”.

It should be noted that the relocation of this storm drain was previously approved with
the Uptown Newport Planned Community Development Plan PA2011-134. Please refer
to Section 6.2.3 Drainage and Water Quality and also Figure 6-4: Storm Drain Concept
which is included in Appendix “A”. The subject Storm Drain will be re-routed with the
Phase II Uptown Newport project, which may occur in 10 years. However, with the
development of the Koll Center project the subject Storm Drain will be re-routed due to
the construction of the parking structure.

The purpose of the enclosed Hydraulic Report is to evaluate the hydraulics of the
proposed 66 in. storm drain located along the east boundary of the site. The Storm Drain
and Lake at the outlet was originally constructed with the Collins Radio project per the
plans dated from 1968. The Collins Radio project Storm Drain Plans are included
within Appendix “A”. These plans include the plan and profile of the existing storm
drain. The storm drain laterals located on what is now the Tower Jazz site, 4321
Jamboree, are noted per these plans.

In 1973, the storm drain was extended north from Birch Street, as noted in the Storm
Drain plans for Tract 7953, included with Appendix “A”. In 1981, the plans for Koll
Center Newport Building 14 provided for the storm drain connections of what is now
the 5000 Birch Street building.

Section 2 - Methodology:

The existing flow rate within the subject storm drain is based on calculations performed
by Tettemer and Associates completed in 1999 as part of the City of Newport Beach
Storm Drain Master Plan study. The master plan calculations evaluated flow and capacity
using the 100-year Rational Method Analysis and manning’s equation for open channel
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Report are numbered to match those in the Tettemer calculations. Refer to Appendix A
for the Tettemer calculations.

Existing pipe slopes and inverts in the Hydraulic Report are based on record drawings.
Ground elevations are based on topographical surveys (completed 09/16/13, 10/02/14,
and 04/15/16) and design drawings. The HGL at the lake outfall structure was assumed to
have an elevation of 40.0° based on record drawings. It should be noted that the
calculations provided are a hydraulic analysis whereas the Tettemer calculations
computed pipe flow using the Orange County Rational Method Analysis. The Tettemer
calculations assumed open pipes and did not evaluate the Hydraulic Grade Line. The
hydraulic calculations within this report for the proposed realignment were performed
using StormCAD software based on the Hazen-Williams equation for energy loss. The
StormCAD software does not evaluate minor bend losses, but these were evaluated
separately and determined to be negligible for this project (0.56”) given the proposed
cover below. However, the bend losses are included in the results table below and are
plotted on the pipe profile sheet (page 27 in Appendix A). Please refer to Appendix A for
all calculations.

Section 3 - Summary of Results:

The following section provides a summary of the results of the enclosed hydraulic
analysis for the Project.

Table 1: Existing Calculation Results

Q HGL Cover
Node (cfs) ElL Ground EL (ft)
10002.62 146.60 43.24 47.26 4.02
10002.70 155.38 42.42 49.41 6.99
10002.72 15538 41.54 49.35 7.81
10002.74 155.38 41.12 49.48 8.36
10002.76 155.38  40.00 40.00 0

Table 2: Proposed Calculation Results

Q HGL Adj. HGL Cover
Node (cfs) EL EL* Ground EL (ft)
10002.62 146.60 43.21 43.77 47.26 3.49
10002.70 155.38  42.39 42.95 49.41 6.46
10002.72 15538 41.51 42.07 49.35 7.28
10002.73 155.38  41.30 41.86 49.48 7.62
10002.76 155.38  40.00 40.00 40.00 0

*HGL adjusted to include minor bend losses

The results show that the proposed realignment will not result in a significant increase in
Hydraulic Gradient elevation. The realignment of the proposed pipe will be adequate to
convey the 100-yr storm. Please refer to Appendix A for full calculations results and
profiles.
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APPENDIX 'A'

- Preliminary Utility Plans

- Storm Drain Concept

- Record Drawings

- Existing Pipe Network Drawing, Calculations, & Profile

- Proposed Pipe Network Drawing, Calculations, & Profile
- Minor Bend Loss Calculations

- 1999 City of Newport Beach SD Master Plan Calculations
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Preliminary Utility Plans
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Storm Drain Concept
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Phasing Plan

6.2.3 Drainage & Water Quality

Upon completion of demolition of the Towerlazz
facilities, the storm drain system constructed for Phase
1 will be extended to the northwestern property line to
connect to the existing off-site system. Existing storm
drains within the Phase 2 area will be removed and
replaced with a new underground system that will tie
into the off-site public storm drain system within the Koll
Center Newport site, as conceptually illustrated in Figure
6-4. The drainage system will be designed in accordance
with Orange County hydrology methodology and will
be coordinated with the design of the water quality
treatment facilities. Because the proposed project will

have more vegetated open space areas than currently
exists on the site, the amount of post-development
runoff will be less than existing.

As described in Section 3.2.3, the proposed project will
require development of a Water Quality Management
Plan that will specify Low Impact Development (LID)
measures to minimize the effects of urbanization on
stormwater runoff quality and quantity. The LID Best
Management Practices (BMP’s) will include infiltration
with bioretention in landscape and park areas, planter

6. PHASE 2 ON-SITE IMPROVEMENTS

will provide further water quality treatment through
aeration and settlement of silt and sediments.

As the site is developed in Phase 2, BMP’s will be installed
to treat the additional area of development. To the
extent possible, the master developer should provide
BMP’s for the design capture volume for the site. It
may be necessary for the builders to treat runoff from
their pad areas, which could be accomplished by means
similar to those employed by the master developer.

boxes with underdrains, vegetated filter strips, and
proprietary treatment systems. The downstream ponds

/.J.._. "

For the construction phase of the project, a Storm Water
Pollution Prevention Plan (SWPPP) will be required.
This plan will specify the BMP’s to be deployed during
construction of the project to minimize deleterious
effects on the quality of stormwater runoff from the
project.

Figure 6-4: Storm Drain Concept

Legend
Storm Drain Phase 1

B Storm Drain Phase 2
s Existing Storm Drain

w Existing Storm Drain to
be Abandoned

400°

Uptown Newport Planned Community Development Plan 1-25-13

28



The Koll Center Residences Newport Beach
Hydraulic Report - Storm Main Realignment

Record Drawings
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The Koll Center Residences Newport Beach
Hydraulic Report - Storm Main Realignment

Existing Pipe Network Drawing, Calculations, & Profile
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The Koll Center Residences Newport Beach
Hydraulic Report - Storm Main Realignment

Proposed Pipe Network Drawing, Calculations, & Profile
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The Koll Center Residences Newport Beach
Hydraulic Report - Storm Main Realignment

Minor Bend Loss Calculations
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DAVID EVANS
AND ASSOCIATES Inc.

quality of life

PROJECT: KOLL CENTER RESIDENCES NEWPORT En F
JOB NUMBER: SHOPOLF2100 g

DATE: 12/13/16 gn
BY: ANDREW RAPPE, PE =

Minor Bend Loss Calculations

Per the Orange County Flood Control District Design Manual head losses through curves should be
calculated using the following formula:

V2
29

Where:

A
K, = |[—
b 90

A = central bend angle in degrees
V' = Average velocity of flow (ft./sec.)

g = Acceleration of gravity (32.2 ft./sec.?)

The proposed realigned storm pipe section will contain 3 bends. The average velocity of flow for each
node is provided by the StormCAD calculations performed by DEA dated 10/5/2016. The following table
summarizes the input variables and results for each bend within the pipe.

Table 1, Curve Losses Input & Results

Pipe Bend No. A \Y Kb he
- - degrees ft/sec - ft
CO-4 1 90.00 6.54 1.00 0.17
CO-4 2 90.00 6.54 1.00 0.17
CO-4 3 69.62 6.54 0.88 0.15
COo-4 4 24.42 6.54 0.52 0.09

Total h.  0.56

The total head losses due to curves is 0,56 feet

17782 - 17th Street Suite 200 Tustin California 92780 Telephone: 714.665.4500 Facsimile: 714.665.4501
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1999 City of Newport Beach SD Master Plan Calculations
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 OCEMA HYDROLOGY CRITERION)
(¢} Copyright 1983-98 Advanced Engineering Software (aes)
Ver. 7.1 Release Date: 01/01/98 License ID 1242

Analysis prepared by:
John M. Tettemer & Associates
3151 Ajirway Avenue, Suite Q-1

Costa Mesa, CA 92626

(714) 434-9080

Fhkkkkkkhkkkkkkkkkkkkxkx*k** DESCRIPTION OF STUDY ***kkkhkkhkkhkhkkhkhhkhkhkhkrkrhkdks

* City of Newport Beach Storm Drain Master Plan *
* Subarea 10001 *
* 100~year Rational Method Analysis *

AT A TR AKR I AR KRR AR IR R AT TR A AR R R AR T A AR AR IR AR AR AR A A I A h kb hhhkhkhhkdkxhddkdrrkdhn

FILE NAME: 10001H.DAT
. TIME/DATE OF STUDY: 9:58 5/12/1999

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

USER SPECIFIED STORM EVENT (YE2ZR) = 100.00
SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95

*DATA BANK RAINFALL USED*
*ANTECEDENT MOISTURE CONDITION (AMC) IIXI 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 30.0 20.0 .018/ .018/ .020 .67 2.00 .03125 .1670 .01500

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = .00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL: TO THE UPSTREAM TRIBUTARY PIPE. *

R L T T R R R R R L R g o L
FLOW PROCESS FROM NODE 10001.00 TO NODE 10001.02 IS CODE = 21

>>>>>RATIONAL: METHOD INITIAYT, SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<«

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM (FEET) = 49.50 DOWNSTREAM (FEET) = 48.00

Tc = XK*[(LENGTH** 3.00)/(ELEVATION CHANGE)]** .20







AREA-AVERAGED Ap = .10

EFFECTIVE STREAM AREA(ACRES) = 11.71
TOTAL STREAM AREA(ACRES) = 11.71
PEAK FLOW RATE (CFS) AT CONFLUENCE = 39.48

** CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) {(MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 80.67 20.21 2.784 .22( .02) .10 30.3 10002.00
1 79.81 16.42 3.141 .22( .02) .10 26.2 10002.20
2 39.48 12.05 3.750 .30{ .03) .10 11.7 10002.36

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
1 112.82 16.42 3.141 .25 .02) .10 38.0 10002.20
2 109.89 20.21 2.784 .24 ( .02) .10 42.0 10002.00
3 105.49 12.05 3.750 .25( .03) .10 31.0 10002.3¢6

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 112.82 Tc{MIN.) = 16.42

EFFECTIVE AREA{(ACRES) = 37.96  AREA~-AVERAGED Fm(INCH/HR) = .02
AREA-AVERAGED Fp (INCH/HR) = .25 AREA-AVERAGED Ap = .10

TOTAL AREA (ACRES) = 42.02

LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.44 = 2795.00 FEET.

R e T e L T r sy
FLOW PROCESS FROM NODE 10002.44 TO NCDE 10002.62 IS CODE = 42
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREAM NODE ELEVATION (FEET) = 35.80

DOWNSTREAM NODE ELEVATION (FEET) = 35.70

FLOW LENGTH({FEET) = 100.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH) = 60.00 NUMBER OF PIPES = 1
USER SPECIFIED PIPE SYSTEM UNDER PRESSURE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.09

PIPE-FLOW(CFS) = 80.29

PIPEFLOW TRAVEL TIME(MIN.) = .41 Tc(MIN.) = 16.83

*DEFICIENCY ANALYSIS (BASED ON REPLACEMENT SYSTEM HYDROLOGY) :

*REPLACEMENT PIPE SYSTEM (MANNING'S N = .013):

ESTIMATED PIPE DIAMETER (INCH) = 69.00 NUMBER OF PIPES = 1

DEPTH OF FLOW IN 69.0 INCH PIPE IS 54.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.11

PIPE-FLOW(CFS) = 112.82

PIPEFLOW TRAVEL TIME (MIN.) = .33 Tc (MIN.) = 16.74

*PARALLEL PIPE SYSTEM (MANNING'S N = .013):

PIPE DIAMETER (INCH) = 45.00 NUMBER OF PIPES = 1

LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.62 = 28355.00 FEET.
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FLOW PROCESS FROM NODE 10002.62 TO NODE 10002.62 IS CODE = 81

MAINLINE Tc(MIN) = 16.74
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.105
SUBAREA 10OSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL  ARER Fp Ap SCs
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL D 8.75 .20 .10 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = .20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10
SUBAREAR AREA (ACRES) = 8.75 SUBAREA RUNOFF (CFS) = 24.29
EFFECTIVE AREA{ACRES) = 46.71  AREA-AVERAGED Fm(INCH/HR)} = .02
AREA-AVERAGED Fp {INCH/HR) = .24 BREA-AVERAGED Ap = .10
TOTAL AREA (ACRES) = 50.77 PEAK FLOW RATE (CFS) = 129.52
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE .
1 129.52 16.74 3.105 .24( .02) .10 46.7 10002.20
2 125.00 20.54 2.759 .24( .02) .10 50.8 10002.00
3 130.88 12.38 3.685 .24( .02) .10 39.7 10002.36
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 130.88 Tc(MIN.) = 12.38
AREA-AVERAGED Fm (INCH/HR) = .02 AREA-AVERAGED Fp (INCH/HR) = .24
AREA-AVERAGED Ap = .10 EFFECTIVE AREA (ACRES) = 39.73

R L Ly L L T R R R R R
FLOW PROCESS FROM NODE 10002.62 TO NODE 10002.62 IS CODE = 1

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

TIME OF CONCENTRATION{MIN.) = 12.38
RAINFALL INTENSITY (INCH/HR) = 3.68
AREA-AVERAGED Fm(INCH/HR) = .02
AREA-AVERAGED Fp (INCH/HR) = .24
AREA~AVERAGED Ap = .10

EFFECTIVE STREAM AREA(ACRES) = 39.73

TOTAI. STREAM AREA (ACRES) = 50.77

PEAK FLOW RATE(CFS) AT CONFLUENCE = 130.88
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FLOW PROCESS FROM NODE 10002.46 TO NODE 10002.48 IS CODE = 231
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAI. SUBAREA FLOW-LENGTH (FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 51.50 DOWNSTREAM (FEET) = 49.00

Tc = K*[(LENGTH** 3_00)/(ELEVATION CHANGE)]** .20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.)} = 7.755
* 100 YEAR RAINFALIL INTENSITY (INCH/HR) = 4.825




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 D .76 .20 .10 91 7.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA RUNOFF (CFS) = 3.29

TOTAL AREA{ACRES) = .76 PEAK FLOW RATE(CFS) = 3.29
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FLOW PROCESS FROM NODE 10002.48 TO NODE 10002.50 IS CODE = 51
>>5>>>COMPUTE TRAPEZOIDAIL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA {(EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 49.00 DOWNSTREAM({(FEET} = 47.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = .0100
CHANNEL BASE(FEET) = 100.00 "z" FACTOR = .500

MANNING'S FACTOR = .015 MAXIMUM DEPTH({FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 3.29

FLOW VELOCITY (FEET/SEC) = -98 FLOW DEPTH (FEET) = .03
. TRAVEL TIME (MIN.) = 3.39 Tc(MIN.) = 11.14

LONGEST FLOWPATH FROM NODE 10002.46 TO NODE 10002.50 = 500.00 FEET.

X R S RS2 R R R S RS RS SRR RS R A S TSRS S S A RS ST R AR R RS R L R R SRR R R R R EERE L RS

FLOW PROCESS FROM NODE 10002.50 TO NODE 10002.50 IS CODE = 81

MAINLINE Tc(MIN) = 11.14

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.932

SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCIAL B 1.26 .30 .10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .30

SUBARER AVERAGE PERVIOUS AREA FRACTION, BAp = .10

SUBAREA AREA (ACRES) = 1.26 SUBAREA RUNOFF (CFS) = 4.42

EFFECTIVE AREA(ACRES) = 2.02 AREA-AVERAGED Fm{INCH/HR) = .03

AREA-AVERAGED Fp (INCH/HR) = .26 AREA-AVERAGED Ap = .10

TOTAL AREA(ACRES) = 2.02 PEAK FLOW RATE(CFS) = 7.10

B R Ty R R R R 2 e R R s T
FLOW PROCESS FROM NODE 10002.50 TO NODE 10002.52 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 47.00 DOWNSTREAM(FEET) = 46.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 150.00 CHANNEL SLOPE = .0067
CHANNEL BASE(FEET) = 100.00 "Z" FACTOR = .500

MANNING'S FACTOR = .015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL: FLOW THRU SUBAREA(CFS) = 7.10

FLOW VELOCITY (FEET/SEC) = 1.22 FLOW DEPTH(FEET) = .06

TRAVEL TIME (MIN.) = 2.05 Tc(MIN.) = 13.19

LONGEST FLOWPATH FROM NODE 10002.46 TO NODE 10002.52 = 650.00 FEET.
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FLOW PROCESS FROM NODE 10002.52 TO NODE 10002.52 IS CODE = 81

MAINLINE Tc(MIN) = 13.19

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.561

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL B . 1.90 .30 .10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF (CFS) = 6.04

EFFECTIVE AREA (ACRES) = 3.92  AREA-AVERAGED Fm(INCH/HR) = .03

AREA-AVERAGED Fp (INCH/HR) = .28 AREA-AVERAGED Ap = .10

TOTAL AREA (ACRES) = 3.92 PEAK FLOW RATE (CFS) = 12.46
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FLOW PROCESS FROM NODE 10002.52 TO NODE 10002.54 IS CODE = 42
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREAM NODE ELEVATION (FEET) = 46.00

DOWNSTREAM NODE ELEVATION (FEET) = 41.70

FLOW LENGTH (FEET) = 50.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 54.0 INCH PIPE IS 5.6 INCHES ’
PIPE-FLOW VELOCITY (FEET/SEC.) = 14.44

PIPE-FLOW(CFS) = 12.46

*NOTE: USER SPECIFIED PIPE SYSTEM CAN CARRY TOTAL UPSTREAM FLOW*
PIPEFLOW TRAVEL TIME(MIN.) = .06 Tc (MIN.) = 13.25

LONGEST FLOWPATH FROM NODE 10002.46 TO NODE 10002.54 = 700.00 FEET.
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FLOW PROCESS FROM NODE 10002.54 TO NODE 10002.54 IS CODE = 81

MAINLINE Tc(MIN) = 13.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.552

SUBAREA LOSS RATE DATA (AMC TII):

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

COMMERCTIAL B 1.13 .30 .10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Bp = .10

SUBAREA AREA (ACRES) = 1.13 SUBRREA RUNOFF (CFS) = 3.58

EFFECTIVE AREA (ACRES) = 5.05  AREA-AVERAGED Fm(INCH/HR) = .03

AREA-AVERAGED Fp (INCH/HR) = .28 AREA-AVERAGED Ap = .10

TOTAL AREA{ACRES) = 5.05 PEAK FLOW RATE (CFS)} = 16.02
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FLOW PROCESS FROM NODE 10002.54 TO NODE 10002.62 IS CODE = 42




>>3>>>COMPUTE PIPE-FLOW TRAVEIL TIME THRU SUBAREAc<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREAM NODE ELEVATION (FEET) = 41.70

DOWNSTREAM NODE ELEVATION (FEET) = 35.70

FLOW LENGTH (FEET) = 70.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH) = 54.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 54.0 INCH PIPE IS 6.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.55

PIPE-FLOW(CFS) = 16.02

*NOTE: USER SPECIFIED PIPE SYSTEM CAN CARRY TOTAL UPSTREAM FLOW*
PIPEFLOW TRAVEL TIME (MIN.) = .08 Tc(MIN.) = 13.32

LONGEST FLOWPATH FROM NODE 10002.46 TO NODE 10002.62 = 770.00 FEET.
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FLOW PROCESS FROM NODE 10002.62 TO NODE 10002.62 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 13.32
RAINFALL INTENSITY (INCH/HR) = 3.54
AREA-AVERAGED Fm(INCH/HR) = .03
AREA-AVERAGED Fp (INCH/HR) = .28
AREA-AVERAGED Ap = .10

EFFECTIVE STREAM AREA(ACRES) = 5.05

TOTAL STREAM AREA (ACRES) = 5.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 16.02

** CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 129.52 16.74 3.105 .24( .02) .10 46.7 10002.20
1 125.00 20.54 2.759 .24( .02) .10 50.8 10002.00
1 130.88 12.38 3.685 .24( .02) .10 39.7 10002.36
2 16.02 13.32 3.542 .28( .03) .10 5.1 10002.46

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
1 146.37 12.38 3.685 .25( .02) .10 44 .4 10002.36
2 143.54 16.74 3.105 .24( .02) .10 51.8 10002.20
3 137.45 20.54 2.759 .24( .02) .10 55.8 10002.00
4 146.60 13.32 3.542 .24( .02) .10 46.3 10002.46

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 146.60 Tc(MIN.) = 13.32

EFFECTIVE AREA (ACRES) = 46.29 AREA~AVERAGED Fm{INCH/HR) = .02
AREA~AVERAGED Fp (INCH/HR) = .24 AREA-AVERAGED Ap = .10

TOTAL AREA (ACRES) = 55.82

LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.62 = 28595.00 FEET.
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FLOW PROCESS FROM NODE 10002.62 TO NODE 10002.70 IS CODE = 42

>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>USING USER-SPECIFIED PIPESIZE(PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

. *

*

UPSTREAM NODE ELEVATION (FEET) = 35.7¢0

DOWNSTREAM NODE ELEVATION (FEET) = 35.44

FLOW LENGTH(FEET) = 260.00 MANNING'S N = .013

USER SPECTIFIED PIPE DIAMETER (INCH) = 60.00 NUMBER OF PIPES = 1
USER SPECIFIED PIPE SYSTEM UNDER PRESSURE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.09

PIPE-FLOW(CFS) = 80.29

PIPEFLOW TRAVEL TIME (MIN.) = 1.06 Tc{MIN.) = 14.38

*DEFICIENCY ANALYSIS (BASED ON REPLACEMENT SYSTEM HYDROLOGY) :

*REPLACEMENT PIPE SYSTEM (MANNING'S N = .013):

ESTIMATED PIPE DIAMETER(INCH) = 78.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 78.0 INCH PIPE IS 58.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.52

PIPE-FLOW(CFS) = 146.60

PIPEFLOW TRAVEL TIME (MIN.) = .79 Tc(MIN.) = 14.11

*PARALLEL PIPE SYSTEM (MANNING'S N = .013):
PIPE DIAMETER (INCH) = 57.00 NUMBER OF PIPES = 1
LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.70 = 3155.00 FEET.

R S R R R g g R R R R R L B S R R R L T g g g gy
FLOW PROCESS FROM NODE 10002.70 TO NODE 10002.70 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 14.11

RAINFALL INTENSITY (INCH/HR) = 3.43

AREA-AVERAGED Fm(INCH/HR) = .02

AREA-AVERAGED Fp (INCH/HR) = .24

AREA-AVERAGED Ap = .10

EFFECTIVE STREAM AREA(ACRES) = 46.29

TOTAL STREAM AREA (ACRES) = 55.82

PERK FLOW RATE (CFS) AT CONFLUENCE = 146.60
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FLOW PROCESS FROM NODE 10002.64 TO NODE 10002.66 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<c<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAIL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({(FEET) = 250.00
ELEVATION DATA: UPSTREAM (FEET) = 48.00 DOWNSTREAM(FEET) = 47.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.)} = 8.349
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.649




SUBAREA Tc AND LOSS RATE DATA (AMC IIT):

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

COMMERCIAL B 1.30 .30 .10 76 8.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA RUNOFF (CFS) = 5.40

TOTAL AREA (ACRES) = 1.30 PEAK FLOW RATE(CFS) = 5.40
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FLOW PROCESS FROM NODE 10002.66 TO NODE 10002.68 IS CODE = 42

>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREAc<c<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREAM NODE ELEVATION (FEET) = 44.00

DOWNSTREAM NODE ELEVATION (FEET) = 39.10

FLOW LENGTH (FEET) = 200.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.18

PIPE-FLOW(CFS) = 5.40

*NOTE: USER SPECIFIED PIPE SYSTEM CAN CARRY TOTAL UPSTREAM FLOW*
PIPEFLOW TRAVEL TIME (MIN.) = .41 Tc{MIN.) = 8.76

LONGEST FLOWPATH FROM NODE 10002.64 TO NODE 10002.68 = 450.00 FEET.
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FLOW PROCESS FROM NODE 10002.68 TO NODE 10002.68 IS CODE = 81

MAINLINE Tc (MIN) = 8.76

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.528

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL: AREA Fp ap sSCs

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

COMMERCIAL B .87 .30 .10 76
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA AREA (ACRES) = .87 SUBAREA RUNOFF (CFS) = 3.52
EFFECTIVE AREA (ACRES) = 2.17  AREA-AVERAGED Fm(INCH/HR) = .03
AREA-AVERAGED Fp (INCH/HR) = .30 AREA~AVERAGED Ap = .10

TOTAL AREA(ACRES) = 2.17 PERK FLOW RATE (CFS) = 8.78
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FLOW PROCESS FROM NODE 10002.68 TO NODE 10002.70 IS CODE = 42

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREAM NODE ELEVATION (FEET) = 39.10

DOWNSTREAM NODE ELEVATION (FEET) = 35.44

FLOW LENGTH(FEET) = 150.00 MANNING'S N = .013

USER SPECIFIED PIPE.DIAMETER (INCH) = 21.00 NUMBER OF PIPES = 1

DEPTH OF FLOW IN 21.0 INCH PIPE IS 8.8 INCHES
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PIPE-FLOW VELOCITY (FEET/SEC.) = S.24

PIPE-FLOW(CFS) = 8.78

*NOTE: USER SPECIFIED PIPE SYSTEM CAN CARRY TOTAL UPSTREAM FLOW*
PIPEFLOW TRAVEL TIME(MIN.) = .27 Tc (MIN.) = 9.03

LONGEST FLOWPATH FROM NODE 10002.64 TO NODE 10002.70 = 600.00 FEET.
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FLOW PROCESS FROM NODE 10002.70 TO NODE 10002.70 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 9.03

RAINFALL INTENSITY (INCH/HR) = 4.45

AREA-AVERAGED Fm(INCH/HR) = .03

AREA-AVERAGED Fp (INCH/HR) = .30

AREA-AVERAGED Ap = .10

EFFECTIVE STREAM AREA (ACRES) = 2.17

TOTAL STREAM AREA(ACRES) = 2.17

PEAK FLOW RATE (CFS) AT CONFLUENCE = 8.78

*% CONFLUENCE DATA *%*

STREAM Q Tc Intensity  Fp({(Fm) Ap Ae HEADWATER

NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 146.37 13.16 3.565 .25(  .02) .10 44 .4 10002.36
1 143.54 17.54 3.016 .24 ( .02) .10 51.8 10002.20
1 137.45 21.34 2.698 .24{ .02) .10 55.8 10002.00
1 146.60 14.11 3.428 .24( .02) .10 46.3 10002.46
2 8.78 $.03 4.448 .30( .03) .10 2.2 10002.64

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

*%* PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 153.38 13.16 3.565 .25¢ .02) .10 46.6 10002.36
2 153.36 14.11 3.428 .25( .02) .10 48.5 10002.46
3 149.48 17.54 3.016 .24 ( .02) .10 53.9 10002.20
4 142 .76 21.34 2.698 .24 .02) .10 58.0 10002.00
5 134.21 9.03 4.448 .25{( .02) .10 32.6 10002.64

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 153.39 Tc(MIN.) = 13.16

EFFECTIVE AREA (ACRES) = 46.59  AREA-AVERAGED Fm{INCH/HR) = .02
AREA-AVERAGED Fp (INCH/HR) = .25 AREA-AVERAGED Ap = .10

TOTAL AREA (ACRES) -= 57.99

LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.70 = 3155.00 FEET.
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FLOW PROCESS FROM NODE 10002.70 TO NODE 10002.72 IS CODE = 42

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<




UPSTREZM NODE ELEVATION (FEET) = 35.44

DOWNSTREAM NODE ELEVATION (FEET) = 35.20 .

FLOW LENGTH(FEET) = 250.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH) = 60.00 NUMBER OF PIPES = 1
USER SPECIFIED PIPE SYSTEM UNDER PRESSURE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.00

PIPE-FLOW(CFS) = 78.67

PIPEFLOW TRAVEL TIME (MIN.) = 1.04 Tc(MIN.) = 14.20

*DEFICIENCY ANALYSIS (BASED ON REPLACEMENT SYSTEM HYDROLOGY) :
*REPLACEMENT PIPE SYSTEM (MANNING'S N = .013):

ESTIMATED PIPE DIAMETER (INCH) = 78.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 78.0 INCH PIPE IS 61.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.44

PIPE-FLOW(CFS) = 153.39

PIPEFLOW TRAVEL TIME (MIN.) = .77 Tc(MIN.) = 13.93

*PARALLEL PIPE SYSTEM (MANNING'S N = .013):
PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.72 = 3405.00 FEET.
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FLOW PROCESS FROM NODE 10002.72 TO NODE 10002.72 IS CODE = 81

MAINLINE Tc(MIN) = 13.93

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.454

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL B 1.37 .30 .10 76
SUBAREA AVERAGE PERVIOQOUS LOSS RATE, Fp{INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA ARERA (ACRES) = 1.37 SUBAREA RUNOFF (CFS) = 4.22
EFFECTIVE AREA (ACRES) = 47.96 AREA-AVERAGED Fm(INCH/HR) = .02
AREA~AVERAGED Fp (INCH/HR) = .25 AREA-AVERAGED Ap = .10
TOTAL AREA (ACRES) = 59.36 PEAK FLOW RATE (CFS) = 153.39

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 10002.72 TO NODE 10002.74 IS CODE = 42

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>USING USER-SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREARM NODE ELEVATION (FEET) = 35.20

DOWNSTREAM NODE ELEVATION (FEET) = 35.00

FLOW LENGTH(FEET) = 200.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH}) = 66.00 NUMBER OF PIPES = 1
USER SPECIFIED PIPE SYSTEM UNDER PRESSURE

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.35

PIPE-FLOW(CFS) = 103.53

PIPEFLOW TRAVEL TIME(MIN.) = .77 Te(MIN.) = 14.69




*DEFICIENCY ANALYSIS(BASED ON REPLACEMENT SYSTEM HYDROLOGY) :
*REPLACEMENT PIPE SYSTEM (MANNING'S N = .013):

ESTIMATED PIPE DIAMETER (INCH) = 78.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 78.0 INCH PIPE IS 60.6 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 5.54

PIPE-FLOW(CFS) = 153.39

PIPEFLOW TRAVEL TIME (MIN.) = -60 Tc{MIN.) = 14.53
*PARALLEL PIPE SYSTEM (MANNING'S N = .013):

PIPE DIBMETER(INCH) = 51.00 NUMBER OF PIPES = 1

LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.74 = 3605.00 FEET.
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FLOW PROCESS FROM NODE 10002.74 TO NODE 10002.74 IS CODE = 81

MAINLINE Tc(MIN) = 14.53

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.368

SUBAREA L0SS RATE DATA (AMC III):

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

COMMERCIAL B 1.77 .30 .10 76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10

SUBAREA AREA(ACRES) = 1.77 SUBAREA RUNOFF (CFS) = 5.32

EFFECTIVE AREA(ACRES) = 49.73 AREA~AVERAGED Fm(INCH/HR) = .03

AREA-AVERAGED Fp (INCH/HR) = .25 AREA-AVERAGED Ap = .10

TOTAL AREA (ACRES) = 61.13 PEAK FLOW RATE (CFS) = 153.39

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE '10002.74 TO NODE 10002.76 IS CODE = 42
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>USING USER~SPECIFIED PIPESIZE (PARALLEL/REPLACEMENT PIPESIZE ESTIMATED) <<

UPSTREARM NODE ELEVATION (FEET) = 35.00

DOWNSTREAM NODE ELEVATION (FEET) = 34.50

FLOW LENGTH{(FEET) = 500.00 MANNING'S N = .013

USER SPECIFIED PIPE DIAMETER (INCH) = 66.00 NUMBER OF PIPES = i
USER SPECIFIED PIPE SYSTEM UNDER PRESSURE

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.35

PIPE-FLOW(CFS) = 103.53

PIPEFLOW TRAVEL TIME(MIN.) = 1.91 Tc{MIN.) = 16.45

*DEFICIENCY ANALYSIS (BASED ON REPLACEMENT SYSTEM HYDROLOGY) :

*REPLACEMENT PIPE SYSTEM (MANNING'S N = .013):

ESTIMATED PIPE DIAMETER (INCH) = 78.00 NUMBER OF PIPES = 1
DEPTH OF FLOW IN 78.0 INCH PIPE IS 60.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.54

PIPE-FLOW(CFS) = 153.39

PIPEFLOW TRAVEL TIME(MIN.) = 1.50 Tc(MIN.) = 16.03
*PARALLEL PIPE SYSTEM (MANNING'S N = .013):

PIPE DIAMETER (INCH) = 51.00 NUMBER OF PIPES = 1




LONGEST FLOWPATH FROM NODE 10002.00 TO NODE 10002.76 = 4105.00 FEET.
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FLOW PROCESS FROM NODE 10002.76 TO NODE 10002.76 IS CODE = 10
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FLOW PROCESS FROM NODE 10002.80 TO NODE 10002.82 IS CODE = 21
>>>>>RATIONAT, METHOD INTITIAT, SUBAREA ANATYSTISccc<c
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 300.00
ELEVATION DATA: UPSTREAM (FEET) = 52.00 DOWNSTREAM(FEET) = 46.60

Tc = K*[(LENGTH** 3.00)/{(ELEVATION CHANGE)]** .20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.648
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.340
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 D 2.16 .20 -10 91 6.65
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = .20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10
SUBAREA RUNOFF (CFS) = 10.34
TOTAL AREA (ACRES) = 2.16 PEARK FLOW RATE(CFS) = 10.34
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FLOW PROCESS FROM NODE 10002.82 TO NODE 10002.90 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 46.60 DOWNSTRE2ZM (FEET) = 34.80
CHANNEL LENGTH THRU SUBAREA (FEET) = 650.00 CHANNEL SLOPE = .0182
CHANNEL BASE (FEET) = 100.00 "zZ" FACTOR = .500

MANNING'S FACTOR = .015 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 10.34

FLOW VELOCITY (FEET/SEC) = 1.84 FLOW DEPTH(FEET) = .06

TRAVEL TIME(MIN.) = 5.90 Tc(MIN.) = 12.54

LONGEST FLOWPATH FROM NODE 10002.80 TO NODE 10002.90 = 950.00 FEET.
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FLOW PROCESS FROM NODE 10002.90 TO NODE 10002.90 IS CODE = 81

MAINLINE Tc(MIN) = 12.54

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.654

SUBAREA LOSS RATE DATA({AMC III):

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

COMMERCTAL D 9.18 .20 .10 91

. SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = .20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .10




