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Drainage Study
Basin D - Kaiser Commerce Center

INTRODUCTION

DANJON ENGINEERING INC. has prepared this hydraulic analysis to determine and show
1) The pipe sizes needed to drain the site,

2) Protection of the structures for a 100 year storm event

3) The maximum available flow in the pipes based on hydraulic calculations.

This analysis addresses the flow tributary to each point along the storm drain system of this
development.

DANJON prepared the hydraulic flow analysis based on the hydrology included with this report.
A licensed copy of the WSPG program provided by Woodcrest Engineering is used for the
analysis. Addition Hydraulics are hand calculated using formulas found in the King’s Handbook.

The AES Rational Method Hydrology (Ver 7.1) Computer Program is used for calculation of
runoff for a 100-year event storm

Design on the system is for a 100-year storm.
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Drainage Study
Basin D - Kaiser Commerce Center
“

EXISTING SITE DESCRIPTION

This site is 8.28 Ac with an existing 15 foot deep detention basin.. This existing detention
basin services water flows from 287 Ac and receives flows of 513 cfs. Three storm drains
enter the site and one pipe drains from the basin.

EXISTING DRAINAGE DESCRIPTION

This site is a drainage collection point, and currently collects drainage from 287 Ac.
There are three pipes entering the site, and one site carrying water out.

PROPOSED SITE DESCRIPTION

The existing 15 foot deep detention basin will be filled in and cut in rough grading to the
approximate elevation of a new, unproposed building. When the detention basin is filled,
its evelevation shall be set subgrade of future elevations of sidewalks, etc.

PROPOSED DRAINAGE DESCRIPTION

This site will connect to a new storm drain and flow out to the San Sevaine Channel
along with the drainage from projects that previously flowed to the existing detention
basin. The 287 Ac and 513 cfs will be re-routed off of this site through the storm drain
system. Drainage that formerly flowed into the detention basin from the three storm drain
outlets will be re-routed underground to the storm drain system in the northeastern corner
of the site.

The new sediment basin shall be on the western side in the southern portion of the site,
and will measure 124 ft x 212 ft x 1.3 ft. The sediment basin will empty to the storm
drain and be routed to the southeastern corner of the site, where it will meet the storm
drain from the northeaster corner of the site.

000 O 00000000 - OO o T

Danjon Engineering, Inc. ' 8/21/2008
F:\job\2008108684\Hydro\HYDRSTDY .doc Page 4 of 36




.
/

Drainage Study

Basin D - Kaiser Commerce Center
m

SITE DESCRIPTION
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Drainage Study
Basin D - Kaiser Commerce Center
m

HYDROLOGY CALCULATIONS

The following hydrology information is taken from the Approved Associated Engineers
Drainage Study that can be found in section E in the back of this report.

The areas to the north of the existing basin are contributing a total of 389.0 cfs to the new
storm drain system. The areas to the west are contributing a total of 146.6 cfs to the new
storm drain system. The site was a detention basin designed to handle most of these
flows, however the new storm drain system connecting the inlets to the outlet will need to
handle all of these flows.

Section D.8. of the San Bernardino County Hydrology manual was used to calculate the
confluence Q of the two systems to determine the flow exiting the site. In order to
determine which formula for confluencing is to be used, the time of concentration,
intensities, and the area-averaged maximum loss rate for both flows entering the site need
to be determined. These factors have been determined by Associated Engineers and
approved by the county. The original report can be found in section E of this report.

It was determined that the values from the areas to the north of the basin are as follows:
Q100=389.0cfs this is Q2 in the formula

Tc=15.61min

I=3.051

Fm=0.09

It was determined that the values from the areas to the west of the basin are as follows:
Q100=146.6cfs this is Q1 in the formula

Tc=24.57min

[=2.307

Fm=0.09

From the county hydrology manual formula D.6 shall be used in this case.

Formula D.6:

Qp = Q2 + (I2-Fml) (T2) Q1
(I11-Fml) (T1)

Where:
Q2 is greater than Q1

Qp = 389¢fs + (3.051-0.09) (15.61) (146.6¢fs)
(2.307-0.09) (24.57)

Qp =513.4cfs
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Drainage Study
Basin D - Kaiser Commerce Center

HYDRAULIC DESIGN

Hydraulic design for the temporary desilting basin located on the south west portion of
the project site. This basin will be removed when final construction is completed.

Design for riser collecting waters in the basin:

Using Kings handbook fifth edition formula for weir:
Q=CLH"3/2
Where:

Q is the runoff calculated by Associated Engineers for the proposed site.
Associated Engineers calculated the Q to be 16.2¢fs.

C is the coefficient. A value of 1 will be used to be conservative.

L is the circumference of the weir. The weir is 4’ in diameter which equates to a
circumference of 12.56.

Solving for H:
H=(Q/CL)Y"2/3
H=(16.2/12.56)"2/3
H=1.2ft

Actual height of riser used:

Design for 36” pipe connected to the riser:

Output is from Autodesk Civil 3D Land development desktop 2006 Hydrology for
Manning’s formula pipe calculator.

Manning Pipe Calculator

Given Input Data:
Shape ....c.ccovvevvrrerreeennn. Circular
Solving for .......ccceeunuee. Depth of Flow
Diameter ..........cccevennne. 36.0000 in
Flowrate ......ccccoceruvennenn. 16.2000 cfs
SIOPE ..ovveeeriiereieienen 0.0060 ft/ft
Manning's 01 ......ccccceruvnnee. 0.0130
Computed Results:
Depth ..cccovvvreriennnee 13.8465 in

e . ]
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Drainage Study
Basin D - Kaiser Commerce Center

Area ..oeeeeeiiniiiiieine, 7.0686 ft2
Wetted Area ..................... 2.5052 ft2
Wetted Perimeter ................ 48.1661 in
Perimeter ........ccccoeeueeen. 113.0973 in
Velocity ....cccceveverreennnnne. 6.4666 fps
Hydraulic Radius ................ 7.4897 in
Percent Full .................... 38.4624 %
Full flow Flowrate .............. 51.6644 cfs
Full flow velocity .............. 7.3090 fps

Danjon Engineering, Inc.
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Drainage Study
Basin D - Kaiser Commerce Center

Water Surface Pressure Gradient Calculations for mainlines
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Drainage Study
Basin D - Kaiser Commerce Center
m

Basin Calculations

A. Volume-Based BMP Design per San Bernardino WQMP requirements
1) Calculate the “Watershed Imperviousness Ratio”, i, which is equal to the
percent of impervious area in the BMP Drainage Area divided by 100.

2) Calculate the composite runoff coefficient Cmp for the Drainage Area above
using the following equation:

3 2
Cavp = 0.858 * 0.90 —0.78 * 0.90 +0.774 * 0.90 + 0.04
Camp = (0.858 * 0.729) — (0.78 * 0.81) + (0.774 * 0.90) + 0.04 = 0.73

where: Cmp = composite runoff coefficient; and, 0.73
i = watershed imperviousness ratio. 0.90

1. Determine which Region the Drainage Area is located in
(Valley, Mountain or Desert). VALLEY

2. Determine the area-averaged “6-hour Mean Storm
Rainfall”, P6, for the Drainage Area. This is calculated by
multiplying the area averaged 2-year 1-hour value by the
appropriate regression coefficient from Table D-1.

0.58 * 1.4807 = 0.86

3. Determine the appropriate drawdown time. Use the
regression constant a = 1.582 for 24 hours and a = 1.963 for
48 hours. Note: Regression constants are provided for both
24 hour and 48 hour drawdown times; however, 48 hour
drawdown times should be used in most areas of
California. Drawdown times in excess of 48 hours should
be used with caution as vector breeding can be a problem
after water has stood in excess of 72 hours. (Use of the 24
hour drawdown time should be limited to drainage areas
with coarse soils that readily settle and to watersheds
where warming may be detrimental to downstream
fisheries.) a=1.963

4. Calculate the “Maximized Detention Volume”, Po, using
the following equation:
Po=a - CBMP - P6
Po=1.963 * 0.73 * 0.86 = 1.23

where: Po = Maximized Detention Volume, in inches
a=1.582 for 24 hour and a = 1.963 for 48 hour drawdown,
CeMmp = composite runoff coefficient; and,
Pé = 6-hour Mean Storm Rainfall, in inches

m
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Drainage Study
Basin D - Kaiser Commerce Center
“

5. Calculate the “Target Capture Volume”, Vo, using the
following equation:
Vo=(Po-A)/12
Vo=(1.23*114)/12=1.17
where:

S

Vo = Target Capture Volume, in acre-feet
Po = Maximized Detention Volume, in inches; and,

A = BMP Drainage Area, in acres

Table B-2
C Values Based on Impervious/Pervious Area Ratios
% Impervious % Pervious

0 100 0.15

5 95 0.19
10 90 0.23
15 85 0.26
20 80 0.30
25 75 0.34
30 70 0.38
35 65 0.41
40 60 0.45
45 55 .0.49
50 50 0.53
55 45 0.56
60 40 0.60
65 35 0.64
70 30 0.68
75 25 0.71
80 20 0.75
100 0 0.90

NOTE:

Obtain individual runoff coefficient C-Factors from the local agency or from the local flood control district.
If C-Factors are not available locally, obtain factors from hydrology text books or estimate using this table.

Composite the individual C-Factors using area-weighted averages to calculate the Composite C Factor for
the area draining to a treatment control BMP.

Do not use the C-Factors in this table for flood control design or related work.

“
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Drainage Study
Basin D - Kaiser Commerce Center
m

B. Basin Volume Calculations

Volume of water that needs to be retained = 1.17 ac-ft.
1.17 ac-ft = 50,965 cu-ft = 381,248 gallons

Note: The retention basin is designed to be used as a treatment facility. This is to verify
the minimum volume required to mitigate total volume outflow from the current site.

The system is designed with one 60 diameter Hancor HDPE pipe with rock. See the pipe
details for more information. '

To determine the length of detention storage area needed, we will determine the volume
of water per foot of pipe.

Area calculation
Area for three 60” diameter pipe.

Area =[]
Area = 3.14(6.25sf)*3 = 58.87sf
One foot of three 60” pipe in system will hold 58.87 cu-ft of water

Area of rock surrounding the pipe.

7.0 ft times 26.0 ft = 182sf

182 sf minus the area of the three pipes

the outside diameter of the pipe is approximately 6 feet
Area =]

Area = 3.14(9.00sf) * 3 = 84.78sf

Area of rock = 182sf — 84.78sf = 97.22sf

One foot of system has 97.22 cu-ft of rock

Only 40 percent of the rock can be used for water storage
97.22 cu-ft (0.4) = 38.9 cu-ft of water.

Volume

Total available volume of pipe and voids is 38.9 cf (voids in rock) + 58.87 cf (pipe) =
97.77 cf

This site needs 50,965 cf of storage for Vm = 522 ft of pipe needed + 10% safety factor
= 574.2 length of system needed.

Actual length of system used = 580

The soils engineer recommends a factored hydraulic conductivity value of 2 inches/hour
(30 gallons/sf/day) to be used for design of the basin.

381,248 gallons / 60 gallons per sf for 48 hours = 6355 sf minimum basin bottom.
Actual basin bottom used = 15080 sf

Minimum volume of basin needed = 50,965 cu-ft
Actual volume of basin used = 56,700 cu-ft

]
Danjon Engineering, Inc. 8/21/2008
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Drainage Study
Basin D - Kaiser Commerce Center
“

Supplemental Hydrology Report
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e ———————
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****************************************************************************
' RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
{c} Copyright 1983-2001 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2001 License ID 1404

( Analysis prepared by:
ASSOCIATED ENGINEERS

Consulting Civil Engineers
3311 E. Shelby Street Ontario, California 91764

(909) 980-1982 Fax: (909) 941-0891
KAKK KKk kkkhk Kk kk kkkkkkkx k% DESCRIPTION OF STUDY % % % % % % ok % % o ok Kk ok ok ok ok ok 4 o %k ok % &
* KAISER COMMERCE CENTER *
* 100 YEAR ANALYSIS
* REVISED SITE DRAINAGE STUDY ) *

L R R R R R R R R R g R kR L i,

FILE NAME: 96082FE\CCGLl00YR.DAT
TIME/DATE OF STUDY: 14:03 08/15/2001

-—-*TIME-OF~CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER~-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE({(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.3500

*

PNTECEDENT 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. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 52.0 26.0 0.020/0.020/0.020 0.67 1.50 0.0208 0.125 0.0150
2 40.0 20.0 0.020/0.020/0.020 0.67 1.50 0.0208 0.125 0.0150
3 38.0 19.0 0.020/0.020/0.020 0.67 1.50 0.0208 0.125 0.0150
4 22.0 11.0 0.020/0.020/0.020 0.67 1.50 0.0208 0.125 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

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

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

UNIT-HYDROGRAPH MODEL SELECTIONS/PARAMETERS:
WATERSHED LAG = 0.80 * Tc
VALLEY (DEVELOPED) S-GRAPH USED.
SIERRA MADRE DEPTH-AREA FACTORS USED.
AREA-AVERAGED

DURATION RATNFALL ( INCH)
5-MINUTES 0.49
30-MINUTES 1.01
1-HOUR 1.35
) 3-HOUR 2.45
( 6-HOUR 3.61
- 24-HOUR 7.60

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR UNIT HYDROGRAPH METHOD*



| 1'his 1s the major stream thread within the Kaiser Commerce Center |
| Development. It primarily consists of the backbone storm drain system |
| commencing at the EXEL building and discharging into the on-site basin. |

****************************************************************************

FLOW PROCESS FROM NODE 1.01 TO NODE 1.02 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 390.00

ELEVATION DATA: UPSTREAM(FEET) = 1107.30 DOWNSTREAM (FEET) = 1104.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.586

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.335

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 A 1.05 0.80 0.10 52 8.59

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10 :

SUBAREA RUNOFF (CFS) = 4.02

TOTAL AREA (ACRES) = 1.05 PEAK FLOW RATE(CFS) = 4.02

****************************************************************************

FLOW PROCESS FROM NODE 1.02 TO NODE 1.03 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1098.90 DOWNSTREAM(FEET) = 1097.90
FLOW LENGTH (FEET) = 210.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.13

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.02

PIPE TRAVEL TIME(MIN.) = 0.85 Tc (MIN.) = 9.43

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.03 = 600.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.03 TO NODE 1.03 IS CODE = 81

MATINLINE Tc (MIN) = 9.43

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.096

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCTIAL A 2.42 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.42 SUBAREA RUNOFF (CFS) = 8.75
EFFECTIVE AREA (ACRES) = 3.47 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 3.47 PEAK FLOW RATE(CFS) = 12.54

****************************************************************************

FLOW PROCESS FROM NODE 1.03 TO NODE 1.04 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1097.90 DOWNSTREAM(FEET) = 1096.80
FLOW LENGTH(FEET) = 220.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES

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

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



PIPE-FLOW(CFS) = 12.54
PIPE TRAVEL TIME(MIN.) = 0.66 Tc(MIN.) = 10.10
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.04 = 820.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.04 TO NODE 1.04 Is CODE = 81

MAINLINE Tc{(MIN) = 10.10

* 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 A 2.58 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 2.58 SUBAREA RUNOFF (CFS) = 8.95
EFFECTIVE AREA (ACRES) = 6.05 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED 2Ap = 0.10
TOTAL AREA(ACRES) = 6.05 PEAK FLOW RATE(CFS) = 20.98

****************************************************************************

FLOW PROCESS FROM NODE 1.04 TO NODE 1.05 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1096.80 DOWNSTREAM(FEET) = 1095.70
FLOW LENGTH(FEET) = 220.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.12

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.98

PIPE TRAVEL TIME(MIN.) = 0.60 Tc(MIN.) = 10.70

LONMGEST FLOWPATH FROM NODE 1.01 TO NODE 1.05 = 1040.00 FEET.

***x.-***********************************************************************

FLOW PROCESS FROM NODE 1.05 TO NODE 1.05 IS CODE = 81

MAINLINE Tc (MIN) = 10.70

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.799

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL i A 2.58 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 2.58 SUBAREA RUNOFF (CFS) = 8.64
EFFECTIVE AREA (ACRES) = 8.63 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 8.63 PEAK FLOW RATE(CFS) = 28.89

****************************************************************************

FLOW PROCESS FROM NODE 1.05 TO NODE 1.06 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1095.70 DOWNSTREAM(FEET) = 1094.60
FLOW LENGTH(FEET) = 220.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPR-FLOW VELOCITY(FEET/SEC.) = 6.81

E&- IATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIre-FLOW(CFS) = 28.89

PIPE TRAVEL TIME(MIN.) = 0.54 Tc(MIN.) = 11.24

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.06 = 1260.00 FEET.

****************************************************************************



FLOW PROCESS FROM NODE 1.06 TO NODE 1.06 IS CODE = 81

MAINLINE Tc(MIN) = 11.24

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.688

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 2.61 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.61 SUBAREA RUNOFF (CFS) = 8.48
EFFECTIVE AREA (ACRES) = 11.24 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 11.24 PEAK FLOW RATE (CFS) = 36.51

****************************************************************************

FLOW PROCESS FROM NODE 1.06 TO NODE 1.07 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1094.60 DOWNSTREAM(FEET) = 1093.50
FLOW LENGTH (FEET) = 220.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.22

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.51

PIPE TRAVEL TIME (MIN.) = 0.51 Tc(MIN.) = 11.75

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.07 = 1480.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.07 TO NODE 1.07 IS CODE = 81

MAINLINE Tc (MIN) = 11.75

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.592

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 2.58 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.58 SUBAREA RUNOFF (CFS) = 8.16
EFFECTIVE AREA (ACRES) = 13.82 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 13.82 PEAK FLOW RATE (CFS) = 43.68

****************************************************************************

FLOW PROCESS FROM NODE 1.07 TO NODE 1.08 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1093.50 DOWNSTREAM(FEET) = 1092.30
FLOW LENGTH (FEET) = 230.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.55

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.68

PIPE TRAVEL TIME (MIN.) = 0.51 Tc(MIN.) = 12.25

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.08 = 1710.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.08 TO NODE 1.08 IS CODE = 81



* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 3.502
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 2.97 - 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SI'BAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

\REA AREA (ACRES) = 2.97 SUBAREA RUNOFF (CFS) = 9.15

ErECTIVE AREA(ACRES) = 16.79 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 16.79 PEAK FLOW RATE(CFS) = 51.71

****************************************************************************

FLOW PROCESS FROM NODE 1.08 TO NODE 1.09 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1092.30 DOWNSTREAM(FEET) = 1091.50
FLOW LENGTH(FEET) = 130.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.49

ESTIMATED ‘PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 51.71

PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 12.51

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.09 = 1840.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.09 TO NODE 1.10 Is CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1090.50 DOWNSTREAM(FEET) = 1090.00
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 30.4 INCHES
-FLOW VELOCITY (FEET/SEC.) = 7.44
E5+ IMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 51.71
PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 12.75
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.10 = 1950.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.10 TO NODE 1.10 IS CODE = 81

MATINLINE Tc(MIN) = 12.75

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.418

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL A 1.14 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.14 SUBAREA RUNOFF (CFS) = 3.43
EFFECTIVE AREA(ACRES) = 17.93 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA~-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 17.93 PEAK FLOW RATE(CFS) = 53.88

****************************************************************************

FLOW PROCESS FROM NODE 1.10 TO NODE 1.11 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELnvATION DATA: UPSTREAM(FEET) = 1090.00 DOWNSTREAM(FEET) = 1089.00
FLOW LENGTH (FEET) = 190.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.99

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1



PLPE-FLOW(CFS) = 53.88
PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 13.15
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.11 = 2140.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.11 TO NODE 1.11 IS CODE = 81

MAINLINE Tc(MIN) = 13.15
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.356

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

COMMERCIAL a 0.57 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.57 SUBAREA RUNOFF (CFS) = 1.68
EFFECTIVE AREA(ACRES) = 18.50  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 18.50 PEAK FLOW RATE (CFS) = 54.55

****************************************************************************

FLOW PROCESS FROM NODE 1.11 TO NODE 1.12 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 1089.00 DOWNSTREAM(FEET) = 1088.00
FLOW LENGTH(FEET) = 190.00 MANNING’'S.N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.00

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 54 .55

PIPE TRAVEL TIME (MIN.) = 0.40 Tc (MIN.) = 13.55

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.12 = 2330.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.12 TO NODE 1.12 IS CODE = 81

MAINLINE Tc(MIN) = 13.55

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.297

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL A 0.57 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.57 SUBAREA RUNOFF (CFS) = 1.65
EFFECTIVE AREA (ACRES) = 19.07 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 19.07 PEAK FLOW RATE (CFS3) = 55.22
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FLOW PROCESS FROM NODE 1.12 TO NODE 1.13 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1088.00 DOWNSTREAM(FEET) = 1087.10
FLOW LENGTH(FEET) = 190.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.61

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 55.22

PIPE TRAVEL TIME (MIN.) = 0.42 Tc (MIN.) = 13.96

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.13 = 2520.00 FEET.

****************************************************************************



FLOW PROCESS FROM NODE 1.13 TO NODE 1.13 IS CODE = 381

MAINLINE Tc(MIN) = 13.96

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.238

(?"7AREA LOSS RATE DATA (AMC IIT):

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

COMMERCIAL A 0.30 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.30 SUBAREA RUNOFF (CFS) = 0.85

EFFECTIVE AREA(ACRES) = 19.37 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 19.37 PEAK FLOW RATE(CFS) = 55.22

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

****************************************************************************

FLOW PROCESS FROM NODE 1.13 TO NODE 1.14 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1087.10 DOWNSTREAM(FEET) = 1086.70
FLOW LENGTH(FEET) = 80.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.0 INCHES

PIPE~-FLOW VELOCITY (FEET/SEC.) = 7.82

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 55.22

PIPE TRAVEL TIME (MIN.) = 0.17 Tc(MIN.) = 14.13

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.14 = 2600.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.14 TO NODE 1.14 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.) = 14.13

RATNFALL INTENSITY (INCH/HR) = 3.21

AREA-AVERAGED Fm(INCH/HR) 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 19.37
TOTAL STREAM AREA(ACRES) =  19.37
PEAK FLOW RATE(CFS) AT CONFLUENCE = 55.22
e e e -+

| The following stream thread runs along the west edge of the EXEL |
| building and ties into the on-site storm drain. |

****************************************************************************

FLOW PROCESS FROM NODE 1.01 TO NODE 2.01 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 520.00

ELEVATION DATA: UPSTREAM (FEET) = 1107.30 DOWNSTREAM(FEET) = 1103.70

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

§i REA ANALYSIS USED MINIMUM Tc (MIN.) = 10.028

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.949

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 A 2.64 0.80 0.10 52 10.03



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 9.19
TOTAL AREA (ACRES) = 2.64 PEAK FLOW RATE (CFS) = 9.19
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FLOW PROCESS FROM NODE 2.01 TO NODE 2.02 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1098.40 DOWNSTREAM(FEET) = 1097.20
FLOW LENGTH (FEET) = 230.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.18

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.19

PIPE TRAVEL TIME (MIN.) = 0.74 Tc(MIN.) = 10.77

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 2.02 = 750.00 FEET.

************************************'****************************:k***********

FLOW PROCESS FROM NODE 2.02 TO NODE 2.02 IS CODE = 81

MATINLINE Tc (MIN) = 10.77

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.784

SUBAREA LOSS RATE DATA(AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap -SCS

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

COMMERCIAL A 2.43 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.43 SUBAREA RUNOFF (CFS) = 8.10
EFFECTIVE AREA (ACRES) = 5.07 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 5.07 PEAK FLOW RATE(CFS) = 16.90
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FLOW PROCESS FROM NODE 2.02 TO NODE 2.03 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1097.20 DOWNSTREAM(FEET) = 1096.10
FLOW LENGTH(FEET) = 220.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.95

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.90

PIPE TRAVEL TIME (MIN.) = 0.62 Tc(MIN.) = 11.38

LONGEST FLOWPATH FROM. NODE 1.01 TO NODE 2.03 = 970.00 FEET.
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FLOW PROCESS FROM NODE 2.03 TO NODE 2.03 Is CODE = 81

MAINLINE Tc (MIN) = 11.38

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.660

SUBAREA LOSS RATE DATA(AMC TIIT):

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

COMMERCIAL A 2.45 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2Ap = 0.10

SUBAREA AREA (ACRES) = 2.45 SUBAREA RUNOFF (CFS) = 7.89

EFFECTIVE AREA (ACRES) = 7.52 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 7.52 PEAK FLOW RATE(CFS) = 24.23



*

*
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*

***************************************************************************

FLOW PROCESS FROM NODE 2.03 TO NODE 2.04 IS CODE = 31

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

- =VATION DATA: UPSTREAM(FEET) = 1096.10 DOWNSTREAM(FEET) = 1095.00
f ¥ LENGTH (FEET) = 220.00 MANNING’'S N = 0.013

DepPTH OF FLOW IN 30.0 INCH PIPE IS 21.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.47

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24.23

PIPE TRAVEL TIME (MIN.) = 0.57 Tc(MIN.) = 11.95

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 2.04 = 1190.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 2.04 TO NODE 2.04 IS CODE = 381

MATINLINE Tc (MIN) = 11.95

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.555

SUBAREA LOSS RATE DATA(AMC III): -

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap S5CS

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

COMMERCIAL A 2.45 0.80 .- 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.45 SUBAREA RUNOFF (CFS) = 7.66
EFFECTIVE AREA (ACRES) = 9.97 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 9.97 PEAK FLOW RATE(CFS) = 31.18

***********************-k***************************************************

FLOW PROCESS FROM NODE 2.04 TO NODE 2.05 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1095.00 DOWNSTREAM(FEET) = 1093.90
FLOW LENGTH(FEET) = 220.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.90

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.18

PIPE TRAVEL TIME (MIN.) = 0.53 Tc(MIN.) = 12.48

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 2.05 = 1410.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 2.05 TO NODE . 2.05 IS CODE = 81

MAINLINE Tc(MIN) = 12.48

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.463

SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 2.49 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2Ap = 0.10

SUBAREA AREA (ACRES) = 2.49 SUBAREA RUNOFF (CFS) = 7.58

EFFECTIVE AREA (ACRES) = 12.46 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOT™AL AREA (ACRES) = 12.46 PEAK FLOW RATE(CFS) = 37.94

* kK .\**********************************************************************

FLOW PROCESS FROM NODE 2.05 TO NODE 2.06 IS CODE = 31

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



ELEVATION DATA: UPSTREAM(FEET) = 1093.90 DOWNSTREAM(FEET) = 1092.80

FLOW LENGTH(FEET) = 220.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.27

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 37.94

PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 12.99

LONGEST FLCOWPATH FROM NODE 1.01 TO NODE 2.06 = 1630.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 2.06 TO NODE 2.06 IS CODE = 81

MATNLINE Tc(MIN) = 12.99

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.382

SUBAREA LOSS RATE DATA (AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL.  AREA Fp Ap sCs

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

COMMERCIAL A 2.46 0.80 T 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.46 SUBAREA RUNOFF (CFS) = 7.31
EFFECTIVE AREA(ACRES) = 14.92 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR):= 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 14.92 PEAK FLOW RATE(CFS) = 44.34

****************************************************************************

FLOW PROCESS FROM NODE - 2.06 TO NODE 2.07 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1092.80 DOWNSTREAM(FEET) = 1091.40
FLOW LENGTH(FEET) = 280.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.41

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 44.34

PIPE TRAVEL TIME(MIN.) = 0.63 Tc (MIN.) = 13.62

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 2.07 = 1910.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 2.07 TO NODE 2.07 IS CODE = 81

MAINLINE Tc (MIN) = 13.62

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.287

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 3.01 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.01 SUBAREA RUNOFF (CFS) = 8.69
EFFECTIVE AREA(ACRES) = 17.93 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 17.93 PEAK FLOW RATE(CFS) = 51.76

****************************************************************************

FLOW PROCESS FROM NODE 2.07 TO NODE 1.14 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1091.40 DOWNSTREAM(FEET) = 1086.70
FLOW LENGTH (FEET) = 70.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.9 INCHES

PIPE-FLOW VELOCITY{(FEET/SEC.) = 20.60



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

PIPE-FLOW(CFS) = 51.76
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 13.67
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.14 = 1980.00 FEET.

****************************************************************************

P=OW PROCESS FROM NODE 1.14 TO NODE 1.14 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.) = 13.67

RATINFALL INTENSITY(INCH/HR) = 3.28

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 17.93

TOTAL STREAM AREA (ACRES) = 17.93

PEAK FLOW RATE(CFS) AT CONFLUENCE = 51.76

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 55.22 14.13 3.214 0.80( 0.08) 0.10 19.4 1.01
2 51.76 13.67 3.279 0.80( 0.08) 0.10 17.9 1.01

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
1 106.28 13.67 3.279 0.80( 0.08) 0.10 36.7 1.01

e 2 105.93 14.13 3.214 0.80( 0.08) 0.10 37.3 1.01
COUmPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 106.28 Tc(MIN.) = 13.67-

EFFECTIVE AREA(ACRES) = 36.67 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 37.30

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.14 = 2600.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.14 TO NODE 1.15 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1086.70 DOWNSTREAM(FEET) = 1067.80
FLOW LENGTH(FEET) = 750.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.23

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 106.28

PIPE TRAVEL TIME(MIN.) = 0.73 Tc(MIN.) = 14.40

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.15 = 3350.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.15 TO NODE 1.15 IS CODE = 10

i W Tty O P +
| NOués in the "3.X" series represent surface flows within Private Drive |
| intercepted at catch basins and entering into the backbone storm drain. |
| These flows are computed to size respective catch basins and laterals. |
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FLOW PROCESS FROM NODE 3.01 TO NODE 3.02 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 265.00 o
ELEVATION DATA: UPSTREAM(FEET) = 1094.00 DOWNSTREAM (FEET) = 1089.50 (

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.400

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.170

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 A 0.29 0.80 0.10 52 6.40

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.33

TOTAL AREA(ACRES) = 0.29 PEAK FLOW RATE (CFS) = 1.33

****************************************************************************

FLOW PROCESS FROM NODE 3.02 TO NODE 3.03 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 4 USED)<<<<< o

UPSTREAM ELEVATION(FEET) = 1089.50 DOWNSTREAM ELEVATION(FEET) = 1075.30
STREET LENGTH(FEET) = 510.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 22.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 11.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) = 7.25
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.15
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.82
STREET FLOW TRAVEL TIME(MIN.) = 2.70 Tc(MIN.) = 9.10
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.186
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.35 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.29
EFFECTIVE AREA (ACRES) = 0.64 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 0.64 PEAK FLOW RATE(CFS) = 2.37

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 7.85

FLOW VELOCITY(FEET/SEC.) = 3.29 DEPTH*VELOCITY (FT*FT/SEC.) = 0.90
LONGEST FLOWPATH FROM NODE 3.01 TO NODE 3.03 = 775.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 3.03 TO NODE 3.03 IS CODE = 1 (

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



TIME OF CONCENTRATION(MIN.) 9.10
RATINFALL INTENSITY(INCH/HR) = 4.19

AREA-AVERAGED Fm(INCH/HR) 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.64

""TAL STREAM AREA (ACRES) = 0.64

( K FLOW RATE(CFS) AT CONFLUENCE = 2.37

****************************************************************************

FLOW PROCESS FROM NODE 3.01 TO NODE 3.02 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 285.00
ELEVATION DATA: UPSTREAM(FEET) = 1094.00 DOWNSTREAM(FEET) = 1089.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.686

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.037

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 A 0.43 0.80 0.10 52 6.69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.92

TOTAL AREA (ACRES) = 0.43 PEAK FLOW RATE(CFS) = 1.92

****************************************************************************

FLOW PROCESS FROM NODE 3.02 TO NODE 3.03 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 4 USED) <<<<<

‘REAM ELEVATION(FEET) = 1089.50 DOWNSTREAM ELEVATION(FEET) = 1075.30
STREET LENGTH(FEET) = 510.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 22.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.56
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28
HALFSTREET FLOOD WIDTH(FEET) = 8.14
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.34
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.93
STREET FLOW TRAVEL TIME(MIN.) = 2.54 Tc(MIN.) = 9.23
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.151
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.35 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.35 SUBAREA RUNOFF (CFS) = 1.28
EFTHCTIVE AREA (ACRES) = 0.78 AREA-AVERAGED Fm(INCH/HR) = 0.08
A& -AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOYTAL AREA (ACRES) = 0.78 PEAK FLOW RATE(CFS) = 2.86

END OF SUBAREA STREET FLOW HYDRAULICS: .
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.59
FLOW VELOCITY(FEET/SEC.) = 3.40 DEPTH*VELOCITY (FT*FT/SEC.) = 0.98



LONGEST FLOWPATH FROM NODE 3.01 TO NODE 3.03 = 795.00 FEET.
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FLOW PROCESS FROM NODE 3.03 TO NODE 3.03 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< (f“
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 9.23
RAINFALL INTENSITY(INCH/HR) = 4.15
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.78
TOTAL STREAM AREA (ACRES) = 0.78
PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.86
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.37 9.10 4.186 0.80( 0.08) 0.10 0.6 3.01 ¢
2 2.86 9.23 4.151 0.80( 0.08) 0.10 0.8 3.01
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 5.21 9.10 4.186 0.80( 0.08) 0.10 1.4 3.01
2 5.20 9.23 4.151 0.80( 0.08) 0.10 1.4 3.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: .
PEAK FLOW RATE (CFS) = 5.21 Tc (MIN.) = 9.10 -
EFFECTIVE AREA (ACRES) = 1.41 AREA-AVERAGED Fm(INCH/HR) = 0.08 (
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10 ~
TOTAL AREA (ACRES) = 1.42
LONGEST FLOWPATH FROM NODE 3.01 TO NODE 3.03 = 795.00 FEET.

*
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FLOW PROCESS FROM NODE 3.03 TO NODE 1.15 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 5.21 9.10 4.186 0.80( 0.08) 0.10 1.4 3.01
2 5.20 9.23 4.151 0.80( 0.08) 0.10 1.4 3.01
LONGEST FLOWPATH FROM NODE 3.01 TO NODE 1.15 = 795.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 106.28 14.40 3.179 0.80( 0.08) 0.10 36.7 1.01
2 105.93 14.86 3.112 0.80( 0.08) 0.10 37.3 1.01
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.15 = 3350.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 94.21 9.10 4.186 0.80( 0.08) 0.10 24.6 3.01 -
2 94.69 9.23 4.151 0.80( 0.08) 0.10 24 .9 3.01 (\
3 110.24 14.40 3.179 0.80( 0.08) 0.10 38.1 1.01 -
4 109.82 14.86 3.119 0.80( 0.08) 0.10 38.7 1.01

TOTAL AREA (ACRES) 38.72

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:



PEAK FLOW RATE(CFS) = 110.24 Tc(MIN.) = 14.399

EFFECTIVE AREA (ACRES) = 38.09 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 38.72

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.15 = 3350.00 FEET.

***»“—************************************************************************

N PROCESS FROM NODE 1.15 TO NODE 1.16 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1067.80 DOWNSTREAM(FEET) = 1053.00
FLOW LENGTH(FEET) = 700.00 MANNING’S N = 0.013
DEPTH OF FLOW IN 39.0 INCH PIPE IS 30.1 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 16.04
ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 110.24
PIPE TRAVEL TIME (MIN.) = 0.73 Tc(MIN.) = 15.13
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.16 = 4050.00 FEET.
o e e +

[ The following area represents the ungraded pad between the EXCEL and SMC |
| buildings that will ultimately generate flows into the storm drain |
| system. |

****************************************************************************

FLOW PROCESS FROM NODE 1.16 TO NODE 1.16 IS CODE = 81

MATNLINE Tc (MIN) = 15.13

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.086

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

CUwMERCTIAL A 31.88 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 31.88 SUBAREA RUNOFF (CFS) = 86.26
EFFECTIVE AREA (ACRES) = 69.97 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-~AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 70.60 PEAK FLOW RATE(CFS) = 189.32

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 198.62 9.87 3.988 0.80( 0.08) 0.10 56.5 3.01
2 198.51 9.97 3.963 0.80( 0.08) 0.10 56.8 3.01
3 189.32 15.13 3.086 0.80( 0.08) 0.10 70.0 1.01
4 187.52 15.59 3.031 0.80( 0.08) 0.10 70.6 1.01

NEW PEAK FLOW DATA ARE:

PEAK FLOW RATE(CFS) = 198.62 Tc(MIN.) = 9.87

AREA~AVERAGED Fm(INCH/HR) = 0.08 AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10 EFFECTIVE AREA(ACRES) = 56.46

****************************************************************************

FLOW PROCESS FROM NODE 1.16 TO NODE 1.17 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1053.00 DOWNSTREAM(FEET) = 1051.00
FLOW LENGTH (FEET) = 300.00 MANNING’S N = 0.013

D i OF FLOW IN 60.0 INCH PIPE IS 47.1 INCHES

PIr5~-FLOW VELOCITY(FEET/SEC.) = 12.02

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 198.62

PIPE TRAVEL TIME (MIN.) = 0.42 Tc(MIN.) = 10.28

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.17 = 4350.00 FEET.
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FLOW PROCESS FROM NODE 1.17 TO NODE 1.17 IS CODE = 10
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FLOW PROCESS FROM NODE 3.03 TO NODE 3.04 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 400.00
ELEVATION DATA: UPSTREAM(FEET) = 1075.30 DOWNSTREAM (FEET) = 1063.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.792

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.989

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 A 0.28 0.80 0.10 52 6.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.24

TOTAL AREA (ACRES) = 0.28 PEAK FLOW RATE(CFS) = 1.24
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FLOW PROCESS FROM NODE 3.04 TO NODE 3.05 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1063.80 DOWNSTREAM ELEVATION (FEET) = 1058.40
STREET LENGTH(FEET) = 600.00 CURB HEIGHT (INCHES) = 8.0 B
STREET HALFWIDTH(FEET) = 22.00 (j

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.89
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH (FEET) = 9.18
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.00
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.60
STREET FLOW TRAVEL TIME(MIN.) = 5.00 Tc(MIN.) = 11.79
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.583
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.41 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) = 1.29
EFFECTIVE AREA(ACRES) = 0.69 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.69 PEAK FLOW RATE(CFS) = 2.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH (FEET) = 9.70

FLOW VELOCITY(FEET/SEC.) = 2.08 DEPTH*VELOCITY (FT*FT/SEC.) = 0.65
LONGEST FLOWPATH FROM NODE 3.03 TO NODE 3.05 = 1000.00 FEET.



****************************************************************************

FLOW PROCESS FROM NODE 3.05 TO NODE 3.05 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

¢ "FLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
( Z OF CONCENTRATION(MIN.) = 11.79

RATNFALL INTENSITY(INCH/HR) = 3.58

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.69

TOTAL STREAM AREA (ACRES) = 0.69

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.18

****************************************************************************

FLOW PROCESS FROM NODE 3.03 TO NODE 3.04 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITTAL SUBAREA FLOW-LENGTH (FEET) = 400.00

ELEVATION DATA: UPSTREAM(FEET) = 1075.30 DOWNSTREAM(FEET) = 1063.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.792

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.989

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 A 0.28 0.80 0.10 52 6.79

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.24

T "L AREA(ACRES) = 0.28 PEAK FLOW RATE(CFS) = 1.24

***f************************************************************************

FLLOW PROCESS FROM NODE 3.04 TO NODE 3.05 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1063.80 DOWNSTREAM ELEVATION(FEET) = 1058.40
STREET LENGTH (FEET) = 600.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 22.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALIL (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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.89
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH (FEET) = 9.18
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.60
STREET FLOW TRAVEL TIME (MIN.) = 5.00 Tc(MIN.) = 11.79
* 100 YEAR RAINFALI INTENSITY(INCH/HR) = 3.583
SP”"REA LOSS RATE DATA (AMC III):
k ILOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
" LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.41 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) = 1.29



EFFECTIVE AREA (ACRES) = 0.69 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 0.69 PEAK FLOW RATE(CFS) = 2.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.70
FLOW VELOCITY(FEET/SEC.) = 2.08 DEPTH*VELOCITY (FT*FT/SEC.) = 0.65
LONGEST FLOWPATH FROM NODE 3.03 TO NODE 3.05 = 1000.00 FEET.
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FLLOW PROCESS FROM NODE 3.05 TO NODE 3.05 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.) = 11.79

RATNFALL INTENSITY(INCH/HR) = 3.58

AREA-AVERAGED Fm(INCH/HR) 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.69

TOTAL STREAM AREA (ACRES) = 0.69

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.18

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.18 11.79 3.583 0.80( 0.08) 0.10 0.7 3.03
2 2.18 11.79 3.583 0.80( 0.08) 0.10 0.7 3.03

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 4.35 11.79 3.583 0.80( 0.08) 0.10 1.4 3.03
2 4.35 11.79 3.583 0.80( 0.08) 0.10 1.4 3.03
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.35 Tc(MIN.) = 11.79
EFFECTIVE AREA (ACRES) = 1.38 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA~-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED A2p = 0.10
TOTAL AREA (ACRES) = 1.38

LONGEST FLOWPATH FROM NODE 3.03 TO NODE 3.05 = 1000.00 FEET.
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FLOW PROCESS FROM NODE 3.05 TO NODE 1.17 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 4.35 11.79 3.583 0.80( 0.08) 0.10 1.4 3.03

2 4.35 11.79 3.583 0.80( 0.08) 0.10 1.4 3.03
LONGEST FLOWPATH FROM NODE 3.03 TO NODE 1.17 = 1000.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

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

1 198.62 10.28 3.890 0.80( 0.08) 0.10 56.5 3.01

2 198.51 10.39 3.867 0.80( 0.08) 0.10 56.8 3.01

3 189.32 15.54 3.036 0.80( 0.08) 0.10 70.0 1.01

4 187.52 16.01 2.983 0.80( 0.08) 0.10 70.6 1.01
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.17 = 4350.00 FEET.

** PEAK FLOW RATE TABLE *~*



*
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*

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 202.74 10.28 3.890 0.80( 0.08) 0.10 57.7 3.01
2 202.65 10.39 3.867 0.80( 0.08) 0.10 58.0 3.01
3 200.35 11.79 3.583 0.80( 0.08) 0.10 61.8 3.03
4 200.35 11.79 3.583 0.80( 0.08) 0.10 61.8 3.03
5 192.99 15.54 3.036 0.80( 0.08) 0.10 71.3 1.01
{ 6 191.13 16.01 2.983 0.80( 0.08) 0.10 72.0 1.01
' TOTAL AREA (ACRES) = 71.98
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 202.74 Tc(MIN.) = 10.281
EFFECTIVE AREA (ACRES) = 57.67 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 71.98
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.17 = 4350.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 1.17 TO NODE 1.18 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1051.00 DOWNSTREAM(FEET) = 1050.40
FLOW LENGTH (FEET) = 110.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 63.0 INCH PIPE IS 49.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.22

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 202.74

PIPE TRAVEL TIME (MIN.) = 0.16 Tc(MIN.) = 10.44

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.18 = 4460.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 1.18 TO NODE 1.18 IS CODE = 81

MaINLINE Tc (MIN) = 10.44

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.854

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs

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

COMMERCTIAL A 2.98 0.80 0.10 52
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.98 SUBAREA RUNOFF (CFS) = 10.12
EFFECTIVE AREA (ACRES) = 60.65 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 74.96 PEAK FLOW RATE(CFS) = 206.00

***************************************************************************

FLOW PROCESS FROM NODE 1.18 TO NODE 1.19 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1050.40 DOWNSTREAM(FEET) = 1048.90
FLOW LENGTH(FEET) = 310.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 66.0 INCH PIPE IS 49.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.85

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 206.00

PIPE TRAVEL TIME(MIN.) = 0.48 Tc (MIN.) = 10.92

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.19 = 4770.00 FEET.
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FLow PROCESS FROM NODE 1.19 TO NODE ~1.19 IS CODE = 81



*

*

*

*

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.752
SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCIAL A 3.22 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.22 SUBAREA RUNOFF (CFS) = 10.64
EFFECTIVE AREA(ACRES) = 63.87 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 78.18 PEAK FLOW RATE(CFS) = 211.10

***************************************************************************

FLOW PROCESS FROM NODE 1.19 TO NODE 1.20 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1048.90 DOWNSTREAM(FEET) = 1046.90
FLOW LENGTH(FEET) = 310.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 63.0 INCH PIPE IS 47.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.15

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 211.10

PIPE TRAVEL TIME (MIN.) = 0.43 Tc(MIN.) = 11.35

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.20 = 5080.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 1.20 TO NODE 1.20 IS CODE = 381

MATINLINE Tc (MIN) = 11.35

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.667

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 3.97 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.97 SUBAREA RUNOFF (CFS) = 12.82
EFFECTIVE AREA (ACRES) = 67.84 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 82.15 PEAK FLOW RATE (CFS) = 219.03

***************************************************************************

FLOW PROCESS FROM NODE 1.20 TO NODE 1.21 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1046.90 DOWNSTREAM(FEET) = 1042.50
FLOW LENGTH(FEET) = 310.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 16.35

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 219.03

PIPE TRAVEL TIME(MIN.) = 0.32 Tc (MIN.) = 11.66

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.21 = 5390.00 FEET.
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FLOW PROCESS FROM NODE 1.21 TO NODE 1.21 IS CODE = 10

The following subarea accounts for the proposed "BNSF" site. This pad |
will sheet flow into the southeast corner and be picked up the backbone |
storm drain system and conveyed into the on-site detention basin. |
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FLOW PROCESS FROM NODE 4.01 TO NODE 4.02 IS CODE = 21

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

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

( ITAL SUBAREA FLOW-LENGTH(FEET) = 1140.00

ELEVATION DATA: UPSTREAM (FEET) = 1082.30 DOWNSTREAM(FEET) = 1074.30

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 13.690

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.276

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 A 9.40 0.80 0.10 52 13.69

SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 27.04

TOTAL AREA (ACRES) = 9.40 PEAK FLOW RATE(CFS) = 27.04

****************************************************************************

FLOW PROCESS FROM NODE 4.02 TO NODE 4.03 IS CODE = 91

UPSTREAM NODE ELEVATION(FEET) = 1074.30

DOWNSTREAM NODE ELEVATION (FEET) = 1069.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1030.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170

PAVEMENT LIP(FEET) = 0.021 MANNING’S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.00500

MAXTMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.510

SI"RAREA LOSS RATE DATA (AMC III):

k\ ‘ELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCsS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 20.14 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 48.88

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

AVERAGE FLOW DEPTH(FEET) = 0.50 FLOOD WIDTH (FEET) 130.49

"V*" GUTTER FLOW TRAVEL TIME(MIN.) = 7.65 Tc(MIN.) = 21.34

SUBAREA AREA (ACRES) = 20.14 SUBAREA RUNOFF (CFS) = 44.06

EFFECTIVE AREA (ACRES) = 29.54 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 29.54 PEAK FLOW RATE(CFS) = 64.62

2.24

1}

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.54 FLOOD WIDTH(FEET) = 145.66

FLOW VELOCITY(FEET/SEC.) = 2.39 DEPTH*VELOCITY (FT*FT/SEC) = 1.30
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 4.03 = 2170.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 4.03 TO NODE 4.04 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1069.00
DOWNSTREAM NODE ELEVATION(FEET) = 1064.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 890.00
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING’'S N = .0150
P AENT CROSSFALL (DECIMAL NOTATION) = 0.00500
MAXIMUM DEPTH(FEET) = 1.00
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.182
SUBAREA LOSS RATE DATA(AMC IIT):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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



COMMERCIAL A 22.62 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 86.04

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.64
AVERAGE FLOW DEPTH(FEET) = 0.58 FLOOD WIDTH(FEET) = 160.20

"V" GUTTER FLOW TRAVEL TIME (MIN.) = 5.62 Tc(MIN.) = 26.96

SUBAREA AREA (ACRES) = 22.62 SUBAREA RUNOFF (CFS) = 42.80
EFFECTIVE AREA (ACRES) = 52.16 ARFEA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 52.16 PEAK FLOW RATE(CFS) = 98.69
END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.60 FLOOD WIDTH(FEET) = 169.05

FLOW VELOCITY(FEET/SEC.) = 2.72 DEPTH*VELOCITY (FT*FT/SEC) = 1.64
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 4.04 = 3060.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 4.04 TO NODE 4.05 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1064.00

DOWNSTREAM NODE ELEVATION (FEET) = 1058.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1190.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING'S N = .0150

PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.00500

MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.893

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 27.70 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 121.28

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.75
AVERAGE FLOW DEPTH(FEET) = 0.65 FLOOD WIDTH(FEET) 186.75
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 7.21 Tc(MIN.) = 34.17
SUBAREA AREA (ACRES) = 27.70 SUBAREA RUNOFF (CFS) = 45.20
EFFECTIVE AREA (ACRES) = 79.86 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 79.86 PEAK FLOW RATE(CFS) = 130.31

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.66 FLOOD WIDTH(FEET) = 191.81

FLOW VELOCITY (FEET/SEC.) = 2.80 DEPTH*VELOCITY (FT*FT/SEC) = 1.84
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 4.05 = 4250.00 FEET.
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FLOW PROCESS FROM NODE 4.05 TO NODE 4.06 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1058.00
DOWNSTREAM NODE ELEVATION (FEET) = 1055.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING’S N = .0150
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.00500
MAXIMUM DEPTH(FEET) = 1.00
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.793
SUBAREA LOSS RATE DATA(AMC III): )
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 25.52 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 150.00

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.86



AVERAGE FLOW DEPTH(FEET) = 0.69 FLOOD WIDTH(FEET) = 203.82

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 3.20 Tc(MIN.) = 37.37

SUBAREA AREA (ACRES) = 25.52 SUBAREA RUNOFF (CFS) = 39.36
EFFECTIVE AREA (ACRES) = 105.38 AREA-AVERAGED Fm{INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 105.38 PEAK FLOW RATE(CFS) = 162 .55

L OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.70 FLOOD WIDTH(FEET) = 210.14

FLOW VELOCITY (FEET/SEC.) = 2.92 DEPTH*VELOCITY (FT*FT/SEC) = 2.05
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 4.06 = 4800.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 4.06 TO NODE 4.06 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 37.37

RAINFALL INTENSITY(INCH/HR) = 1.79

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 105.38

TOTAL STREAM AREA (ACRES) = 105.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 162.55

****************************************************************************

FLOW PROCESS FROM NODE 3.05 TO NODE 3.06 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 400.00
ELFYATION DATA: UPSTREAM(FEET) = 1058.40 DOWNSTREAM(FEET) = 1056.40

e = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.636

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.045

SUBAREA Tc AND LOSS RATE DATA (AMC III):

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

COMMERCTIAL ' A 0.28 0.80 0.10 52 9.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.00

TOTAL AREA (ACRES) = 0.28 PEAK FLOW RATE(CFS) = 1.00

****************************************************************************

FLOW PROCESS FROM NODE 3.06 TO NODE 3.07 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1056.40 DOWNSTREAM ELEVATION(FEET) = 1051.20
STREET LENGTH(FEET) = 635.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 22.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STP™ET PARKWAY CROSSFALL (DECIMAL) = 0.020
M: -ng’s FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

N -
Manning’s FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.59
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29



HALFSTREET FLOOD WIDTH(FEET) = 8.66

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.87
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME (MIN.) = 5.66 Tc(MIN.) = 15.30
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.065
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
, COMMERCIAL A 0.44 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.44 SUBAREA RUNOFF (CFS) = 1.18
EFFECTIVE AREA (ACRES) = 0.72 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 ARFEA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.72 PEAK FLOW RATE(CFS) = 1.93

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 9.40
FLOW VELOCITY (FEET/SEC.) = 1.96 DEPTH*VELOCITY (FT*FT/SEC.) = 0.60

LONGEST FLOWPATH FROM NODE 3.05 TO NODE 3.07 = 1035.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 4.06 TO NODE 3.07 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 15.30

RATNFALL INTENSITY(INCH/HR) = 3.06

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.72

TOTAL STREAM AREA (ACRES) = 0.72

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.93

****************************************************************************

FLOW PROCESS FROM NODE 3.05 TO NODE 3.06 IS CODE = 21
>>>>>RATTONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 400.00
ELEVATION DATA: UPSTREAM(FEET) = 1058.40 DOWNSTREAM(FEET) = 1056.40

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.636

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.045

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 A 0.28 0.80 0.10 52 9.64

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.00

TOTAL AREA (ACRES) = 0.28 PEAK FLOW RATE(CFS) = 1.00

****************************************************************************

FLOW PROCESS FROM NODE 3.06 TO NODE 3.07 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1056.40 DOWNSTREAM ELEVATION(FEET) = 1051.30
STREET LENGTH (FEET) = 635.00 CURB HEIGHT(INCHES) = 8.0

STREET HALFWIDTH(FEET) = 22.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 11.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

v/‘\n



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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.59
( ‘TREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29
HALFSTREET FLOOD WIDTH (FEET) = 8.74
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.84
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.53
STREET FLOW TRAVEL TIME(MIN.) = 5.75 Tc(MIN.) = 15.39
* 100 YEAR RAINFALL INTENSITY{(INCH/HR) = 3.055
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.44 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.44 SUBAREA RUNOFF (CFS) = 1.18
EFFECTIVE AREA (ACRES) = 0.72 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap =. 0.10
TOTAL AREA (ACRES) -= 0.72 PEAK FLOW RATE(CFS) = 1.93

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.48

FLOW VELOCITY(FEET/SEC.) = 1.93 DEPTH*VELOCITY(FT*FT/SEC.) = 0.59
LONGEST FLOWPATH FROM NODE 3.05 TO NODE 3.07 = 1035.00 FEET.

* ok ok kK ***********************************************************************

FLOW PROCESS FROM NODE 3.07 TO NODE 3.07 IS CODE = 81

MATNLINE Tc (MIN) = 15.39
0 YEAR RAINFALL INTENSITY (INCH/HR) = 3.055
SUBAREA LOSS RATE DATA (AMC IIT):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE - GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 1.52 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.52 SUBAREA RUNOFF(CFS) = 4.07
EFFECTIVE AREA (ACRES) = 2.24 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.24 PEAK FLOW RATE(CFS) = 6.00

****************************************************************************

FLOW PROCESS FROM NODE 3.07 TO NODE 3.07 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 15.39

RAINFALL INTENSITY (INCH/HR) = 3.05

AREA-AVERAGED Fm (INCH/HR) 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 2.24
TOTAL STREAM AREA(ACRES) = 2.24
PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.00
*( ONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 162.55 37.37 1.793 0.80( 0.08) 0.10 105.4 4.01
2 1.93 15.30 3.065 0.80( 0.08) 0.10 0.7 3.05

3 6.00 15.39 3.055 0.80( 0.08) 0.10 2.2 3.05



RATINFALL 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
1 123.83 15.30 3.065 0.80( 0.08) 0.10 46.1 3.05
2 124.09 15.39 3.055 0.80( 0.08) 0.10 46.3 3.05
3 167.12 37.37 1.793 0.80( 0.08) 0.10 108.3 4.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 167.12 Tc (MIN.) = 37.37
EFFECTIVE AREA (ACRES) = 108.34 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 108.34
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 3.07 = 4800.00 FEET.
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FLOW PROCESS FROM NODE 3.07 TO NODE 1.21 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
1 123.83 15.30 3.065 0.80( 0.08) 0.10 46.1 3.05
2 124.09 15.39 3.055 0.80( 0.08) 0.10 46 .3 3.05
3 167.12 37.37 1.793 0.80( 0.08) 0.10 108.3 4.01
LONGEST FLOWPATH FROM NODE 4.01 TO NODE 1.21 = 4800.00 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 219.03 11.66 3.607 0.80( 0.08) 0.10 67.8 3.01
2 218.91 11.77 3.588 0.80( 0.08) 0.10 68.2 3.01
3 215.09 13.18 3.352 0.80( 0.08) 0.10 71.9 3.03
4 215.09 13.18 3.352 0.80( 0.08) 0.10 71.9 3.03
5 208.03 16.95 2.882 0.80( 0.08) 0.10 81.5 1.01
6 206.13 17.41 2.836 0.80( 0.08) 0.10 82.1 1.01
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.21 = 5390.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 330.56 11.66 3.607 0.80( 0.08) 0.10 103.0 3.01
2 330.83 11.77 3.588 0.80( 0.08) 0.10 103.6 3.01
3 332.01 13.18 3.352 0.80( 0.08) 0.10 111.6 3.03
4 332.01 13.18 3.352 0.80( 0.08) 0.10 111.6 3.03
5 334.95 15.30 3.065 0.80( 0.08) 0.10 123.4 3.05
6 335.04 15.39 3.055 0.80( 0.08) 0.10 123.9 3.05
7 335.18 16.95 2.882 0.80( 0.08) 0.10 132.3 1.01
8 334.18 17.41 2.836 0.80( 0.08) 0.10 134.2 1.01
9 295.28 37.37 1.793 0.80( 0.08) 0.10 190.5 4.01
TOTAL AREA(ACRES) = 190.49
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 335.18 Tc(MIN.) = 16.950
EFFECTIVE AREA (ACRES) = 132.27 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 190.49
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.21 = 5390.00 FEET.
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FLOW PROCESS FROM NODE 1.21 TO NODE 1.22 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1040.50 DOWNSTREAM(FEET) = 1040.30



FLOW LENGTH(FEET) = 60.00 MANNING'S N = 0.013
DEPTH OF FLOW'IN 84.0 INCH PIPE IS 64.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.61

ESTIMATED PIPE DIAMETER(INCH) = 84.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 335.18

PIPE TRAVEL TIME(MIN.) = 0.09 Tc{(MIN.) = 17.04

FNGEST FLOWPATH FROM NODE 1.01 TO NODE 1.22 = 5450.00 FEET.

**WN************************************************************************

FLOW PROCESS FROM NODE 1.22 TO NODE 1.22 IS CODE = 12

****************************************************************************

FLOW PROCESS FROM NODE 1.22 TO NODE 1.22 IS CODE = 12

****************************************************************************

FLOW PROCESS FROM NODE 1.22 TO NODE 1.22 IS CODE = 12

****************************************************************************

FLOW PROCESS FROM NODE 1.22 TO NODE 1.22 IS CODE = 10

| The following confluence accumulates the flows within San Bernardino |
| Avenmue and a portion of the SMC parking lot and adds them into the |
| primary storm drain system. |
-+

_( ______________________________________________________________________ +

****************************************************************************

FLOW PROCESS FROM NODE 5.01 TO NODE 5.02 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00

ELEVATION DATA: UPSTREAM(FEET) = 1052.90 DOWNSTREAM (FEET) = 1051.30

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.135

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.477

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 A 0.43 0.80 0.10 52 8.13

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 1.70

TOTAL AREA (ACRES) = 0.43 PEAK FLOW RATE(CFS) = 1.70

****************************************************************************

FLOW PROCESS FROM NODE 5.02 TO NODE 5.03 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

U REAM ELEVATION(FEET) = 1051.30 DOWNSTREAM ELEVATION(FEET) = 1050.20
STresET LENGTH(FEET) = 400.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET) = 38.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.38
HALFSTREET FLOOD WIDTH(FEET) = 13.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.39
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.53
STREET FLOW TRAVEL TIME(MIN.) = 4.80 Tc(MIN.) = 12.94
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.389
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.63 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.63 SUBAREA RUNOFF (CFS) = 1.88
EFFECTIVE AREA (ACRES) = 1.06 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.06 PEAK FLOW RATE (CFS) = 3.16

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 14.45

FLOW VELOCITY(FEET/SEC.) = 1.44 DEPTH*VELOCITY (FT*FT/SEC.) = 0.58
LONGEST FLOWPATH FROM NODE 5.01 TO NODE 5.03 = 680.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 5.03 TO NODE 5.03 IS CODE = 81

MAINLINE Tc (MIN) = 12.94

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.389

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.28 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.28 SUBAREA RUNOFF (CFS) = 0.83
EFFECTIVE AREA(ACRES) = 1.34 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.34 PEAK FLOW RATE(CFS) = 3.99

****************************************************************************

FLOW PROCESS FROM NODE 5.03 TO NODE 5.03 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.94

RATINFALL INTENSITY (INCH/HR) = 3.39

AREA-AVERAGED Fm (INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.34

TOTAL STREAM AREA (ACRES) = 1.34

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.99

****************************************************************************

FLOW PROCESS FROM NODE 5.01 TO NODE 5.02 IS CODE = 21

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



INITIAL SUBAREA FLOW-LENGTH(FEET) = 280.00

ELEVATION DATA: UPSTREAM(FEET) = 1053.20 DOWNSTREAM (FEET) = 1051.60
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.135
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.477
PT"SAREA Tc AND LOSS RATE DATA(AMC III):
VELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.31 0.80 0.10 52 8.13
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 1.23
TOTAL AREA(ACRES) = 0.31 PEAK FLOW RATE (CFS) = 1.23

****************************************************************************

FLOW PROCESS FROM NODE 5.02 TO NODE 5.02 IS CODE = 81

MAINLINE Tc (MIN) = 8.13 ’

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.477

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCTIAL A 1.66 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.66 SUBAREA RUNOFF (CFS) = 6.57
EFFECTIVE AREA(ACRES) = 1.97 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.97 PEAK FLOW RATE(CFS) = 7.80

*********************************k**k***************************************

FLOW PROCESS FROM NODE 5.02 TO NODE 5.03 IS CODE = 62
>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1051.60 DOWNSTREAM ELEVATION(FEET) = 1050.50
STREET LENGTH(FEET) = 400.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH(FEET) = 38.00

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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.59
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54
HALFSTREET FLOOD WIDTH(FEET) = 21.34
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.84
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.00
STREET FLOW TRAVEL TIME (MIN.) = 3.61 Tc(MIN.) = 11.75
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.591
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.50 0.80 0.10 52
SUI"2REA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
S REA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.50 SUBAREA RUNOFF (CFS) = 1.58
EFFECTIVE AREA(ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.47 PEAK FLOW RATE(CFS) = 7.81



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.53 HALFSTREET FLOOD WIDTH(FEET) = 20.52
FLOW VELOCITY(FEET/SEC.) = 1.81 DEPTH*VELOCITY (FT*FT/SEC.) = 0.95
LONGEST FLOWPATH FROM NODE 5.01 TO NODE 5.03 = 680.00 FEET.

Khhkdhk hhkdkhkhkdhkkhhkhkhhkdhhkhkkhkhkhkhhkhkhhhk bk hdbhkhkrhhbhhhhkhkkdkhhkhrhkhhkhkhdhAdkkdhkrhkkkdkxkk %k okkk

FLLOW PROCESS FROM NODE 5.03 TO NODE 5.03 IS CODE = 381

MAINLINE Tc(MIN) = 11.75

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.591

SUBAREA LOSS RATE DATA(AMC ITII):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.21 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80 ’
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 0.66
EFFECTIVE AREA (ACRES) = 2.68 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 2.68 PEAK FLOW RATE(CFS) = 8.47
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FLOW PROCESS FROM NODE 5.03 TO NODE 5.03 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.) = 11.75

RAINFALL INTENSITY(INCH/HR) = 3.59

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 2.68

TOTAL STREAM AREA (ACRES) = 2.68

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.47

** CONFLUENCE DATA **

STREAM o) Tc  Intensity  Fp(Fm) Ap Ae HEADWATER

NUMBER  (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.99 12.94 3.389 0.80( 0.08) 0.10 1.3 5.01
2 8.47 11.75 3.591 0.80( 0.08) 0.10 2.7 5.01

RATINFALL 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 12.32 11.75 3.591 0.80( 0.08) 0.10 3.9 5.01
2 11.97 12.94 3.389 0.80( 0.08) 0.10 4.0 5.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 12.32 Tc (MIN.) = 11.75
EFFECTIVE AREA(ACRES) = 3.90 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.02
LONGEST FLOWPATH FROM NODE 5.01 TO NODE 5.03 = 680.00 FEET.
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FLOW PROCESS FROM NODE 5.03 TO NODE 1.22 IS CODE = 11

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



1 12.32 11.75 3.591 0.80( 0.08) 0.10 3.9 5.01
2 11.97 12.9%4 3.389 0.80( 0.08) 0.10 4.0 5.01
LONGEST FLOWPATH FROM NODE 5.01 TO NODE 1.22 = 680.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
~STTIMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 330.56 11.76 3.590 0.80( 0.08) 0.10 103.0 3.01
2 330.83 11.86 3.571 0.80( 0.08) 0.10 103.6 3.01
3 332.01 13.27 3.338 0.80( 0.08) 0.10 111.6 3.03
4 332.01 13.27 3.338 0.80( 0.08) 0.10 111.6 3.03
5 334.95 15.39 3.054 0.80( 0.08) 0.10 123 .4 3.05
6 335.04 15.48 3.043 0.80( 0.08) 0.10 123.9 3.05
7 335.18 17.04 2.873 0.80( 0.08) 0.10 132.3 1.01
8 334.18 17.51 2.827 0.80( 0.08) 0.10 134.2 1.01
9 285.28 37.47 1.791 0.80( 0.08) 0.10 190.5 4.01
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.22 = 5450.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 342.79 11.75 3.591 0.80( 0.08) 0.10 106.8 5.01
2 342.88 11.76 3.590 0.80( 0.08) 0.10 106.9 3.01
3 343.11 11.86 3.571 0.80( 0.08) 0.10 107.5 3.01
4 343.70 12.94 3.389 0.80( 0.08) 0.10 113.8 5.01
5 343.79 13.27 3.338 0.80( 0.08) 0.10 115.7 3.03
6 343.79 13.27 3.338 0.80( 0.08) 0.10 115.7 3.03
7 345.71 15.39 3.054 0.80( 0.08) 0.10 127 .4 3.05
8 345.77 15.48 3.043 0.80( 0.08) 0.10 127.9 3.05
9 345.28 17.04 2.873 0.80( 0.08) 0.10 136.3 1.01
10 344.12 17.51 2.827 0.80( 0.08) 0.10 138.2 1.01
11 301.47 37.47 1.791 0.80( 0.08) 0.10 194.5 4.01
TOTAL AREA(ACRES) = 194 .51
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
P»"K FLOW RATE (CFS) = 345.77 Tc(MIN.) = 15.480
1 ICTIVE AREA (ACRES) = 127.91 = AREA-AVERAGED Fm(INCH/HR) = 0.08
ARBA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1924.51
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.22 = 5450.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.22 TO NODE 1.23 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1040.30 DOWNSTREAM(FEET) = 1032.80
FLOW LENGTH(FEET) = 2100.00 MANNING’S N = (0.013

DEPTH OF FLOW IN 84.0 INCH PIPE IS 64.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.98

ESTIMATED PIPE DIAMETER(INCH) = 84.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 345.77

PIPE TRAVEL TIME(MIN.) = 3.19 Tc(MIN.) = 18.67

LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.23 = 7550.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.23 TO NODE 1.23 IS CODE = 10

| The nodes numbered "6.X" represent street flows within Commerce Drive ]
| tz\He intercepted into the master storm drain system. |

o T T e e +

****************************************************************************

FLOW PROCESS FROM NODE 6.01 TO NODE 6.02 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 500.00
ELEVATION DATA: UPSTREAM(FEET) = 1051.70 DOWNSTREAM (FEET) = 1048.30

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.907

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.978

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 A 0.58 0.80 0.10 52 9.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2p = 0.10

SUBAREA RUNOFF (CFS) = 2.03

TOTAL AREA(ACRES) = 0.58 PEAK FLOW RATE(CFS) = 2.03
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FLOW PROCESS FROM NODE 6.02 TO NODE 6.03 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1048.30 DOWNSTREAM ELEVATION(FEET) = 1045.00
STREET LENGTH(FEET) = 610.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 40.00 )

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36
HALFSTREET FLOOD WIDTH (FEET) = 12.38
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.85
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.67
STREET FLOW TRAVEL TIME (MIN.) = 5.51 Tc(MIN.) = 15.41
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.051
SUBAREA LOSS RATE DATA (AMC III):
DEVELCPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.73 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.73 SUBAREA RUNOFF (CFS) = 1.95
EFFECTIVE AREA (ACRES) = 1.31 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.31 PEAK FLOW RATE (CFS) = 3.50

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 13.10

FLOW VELOCITY (FEET/SEC.) = 1.93 DEPTH*VELOCITY (FT*FT/SEC.) = 0.73
LONGEST FLOWPATH FROM NODE 6.01 TO NODE 6.03 = 1110.00 FEET.
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FLOW PROCESS FROM NODE 6.03 TO NODE 6.03 IS CODE = 81

MAINLINE Tc (MIN) = 15.41

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.051

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

~



* kA o

COMMERCIAL A 14.49 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 14.49 SUBAREA RUNOFF (CFS) = 38.75
EFFECTIVE AREA (ACRES) = 15.80 AREA~AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TATAL AREA (ACRES) = 15.80 PEAK FLOW RATE (CFS) = 42.26

************************************************************************

FLOW PROCESS FROM NODE 6.03 TO NODE 6.03 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 15.41

RAINFALL INTENSITY(INCH/HR) = 3.05

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) =  15.80

TOTAL STREAM AREA(ACRES) =  15.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 42.26

****************************************************************************

FLOW PROCESS FROM NODE 6.01 TO NODE 6.02 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00

ELEVATION DATA: UPSTREAM (FEET) = 1051.70 DOWNSTREAM(FEET) = 1048.30

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.907

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.978

! REA Tc AND LOSS RATE DATA(AMC III):

> VELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

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

COMMERCIAL A 0.57 0.80 0.10 52 9.91

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 2.00

TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE(CFS) = 2.00

****************************************************************************

FLOW PROCESS FROM NODE 6.02 TO NODE 6.03 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1048.30 DOWNSTREAM ELEVATION(FEET) = 1045.10
STREET LENGTH(FEET) = 585.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 40.00

DISTANCE FROM CROWN TO CROSSFALL GRADERBREAK(FEET) = 20.00
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 = 0.0199

F*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.95
(‘ REETFLOW MODEL RESULTS USING ESTIMATED FLOW:

~IREET FLOW DEPTH(FEET) = 0.36

HALFSTREET FLOOD WIDTH(FEET) = 12.23

AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.84

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.66
STREET FLOW TRAVEL TIME(MIN.) = 5.28 Tc(MIN.) = 15.19



* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.078
SUBAREA LOSS RATE DATA(AMC III):

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

COMMERCIAL A 0.70 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2p = 0.10

SUBAREA AREA (ACRES) = 0.70 SUBAREA RUNOFF (CFS) = 1.89
EFFECTIVE AREA (ACRES) = 1.27 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.27 PEAK FLOW RATE(CFS) = 3.43

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 12.95
FLOW VELOCITY(FEET/SEC.) = 1.92 DEPTH*VELOCITY (FT*FT/SEC.) = 0.72
LONGEST FLOWPATH FROM NODE 6.01 TO NODE 6.03 = 1085.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 6.03 TO NODE 6.03 IS CODE = 1
>>>>>DESTIGNATE 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.) = 15.19

RATNFALL INTENSITY(INCH/HR) = 3.08

AREA-AVERAGED Fm({INCH/HR) = 0.08

AREA~AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.27

TOTAL STREAM AREA (ACRES) = 1.27

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.43

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 42.26 15.41 3.051 0.80( 0.08) 0.10 15.8 6.01
2 3.43 15.19 3.078 0.80( 0.08) 0.10 1.3 6.01

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 45.45 15.19 3.078 0.80( 0.08) 0.10 . 16.8 6.01
2 45.65 15.41 3.051 0.80( 0.08) 0.10 17.1 6.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 45.65 Tc(MIN.) = 15.41
EFFECTIVE AREA (ACRES) = 17.07 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 17.07
LONGEST FLOWPATH FROM NODE 6.01 TO NODE 6.03 = 1110.00 FEET.
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FLOW PROCESS FROM NODE 6.03 TO NODE 1.23 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 45.45 15.19 3.078 0.80( 0.08) 0.10 16.8 6.01

2 45.65 15.41 3.051 0.80( 0.08) 0.10 17.1 6.01
LONGEST FLOWPATH FROM NODE 6.01 TO NODE 1.23 = 1110.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA *¥*
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER



NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 342.79 14.94 3.109 0.80( 0.08) 0.10 106.8 5.01
2 342.88 14.95 3.108 0.80( 0.08) 0.10 106.9 3.01
3 343.11 15.05 3.095 0.80( 0.08) 0.10 107.5 3.01
4 343.70 16.13 2.970 0.80( 0.08) 0.10 113.8 5.01
5 343.79 16.46 2.933 0.80( 0.08) 0.10 115.7 3.03
P 6 343.79 16.46 2.933 0.80( 0.08) 0.10 115.7 3.03
( 7 345.71 18.58 2.728 0.80( 0.08) 0.10 127 .4 3.05
08 345.77 18.67 2.720 0.80( 0.08) 0.10 127.9 3.05
9 345.28 20.23 2.592 0.80( 0.08) 0.10 136.3 1.01
10 344.12 20.70 2.557 0.80( 0.08) 0.10 138.2 1.01
11 301.47 40.80 1.701 0.80( 0.08) 0.10 194.5 4.01
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.23 = 7550.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES)  NODE
1 387.95 14.94 3.109 0.80( 0.08) 0.10 123.4 5.01
2 388.04 14.95 3.108 0.80( 0.08) 0.10 123.4 3.01
3 388.40 15.05 3.095 0.80( 0.08) 0.10 124.2 3.01
4 388.64 15.19 3.078 0.80( 0.08) 0.10 125.2 6.01
5 388.97 15.41 3.051 0.80( 0.08) 0.10 126.7 6.01
6 388.10 16.13 2.970 0.80( 0.08) 0.10 130.8 5.01
7 387.64 16.46 2.933 0.80( 0.08) 0.10 132.7 3.03
8 387.64 16.46 2.933 0.80( 0.08) 0.10 132.7 3.03
9 386.39 18.58 2.728 0.80( 0.08) 0.10 144.5 3.05
10 386.33 18.67 2.720 0.80( 0.08) 0.10 145.0 3.05
11 383.88 20.23 2.592 0.80( 0.08) 0.10 153.4 1.01
12 382.18 20.70 2.557 0.80( 0.08) 0.10 155.3 1.01
13 326.39 40.80 1.701 0.80( 0.08) 0.10 211.6 4.01
TOTAL AREA (ACRES) = 211.58
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 388.97 Tc(MIN.) = 15.413
EFFECTIVE AREA (ACRES) = 126.71 AREA-AVERAGED Fm(INCH/HR) = 0.08
ARFA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
qg L AREA(ACRES) = 211.58
LYW 3EST FLOWPATH FROM NODE 1.01 TO NODE 1.23 = 7550.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 1.23 TO NODE 1.24 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1032.80 DOWNSTREAM(FEET) = 1032.10
FLOW LENGTH(FEET) = 145.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 81.0 INCH PIPE IS 65.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.51
ESTIMATED PIPE DIAMETER(INCH) = 81.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 388.97
PIPE TRAVEL TIME (MIN.) = 0.19 Tc (MIN.) = 15.61
LONGEST FLOWPATH FROM NODE 1.01 TO NODE 1.24 = 7695.00 FEET.
e e - +

| The following flows are generated from the east edge of the SMC building |
| and will freely discharge into the San Sevaine Channel through an
| existing outlet connection. |

****************************************************************************

FLOW PROCESS FROM NODE 7.01 TO NODE 7.02 IS CODE = 21

INwrTIAL SUBAREA FLOW-LENGTH (FEET) = 370.00
ELEVATION DATA: UPSTREAM(FEET) = 1062.00 DOWNSTREAM(FEET) = 1057.70

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.890



*

K

*

*

LUV IEAK KALNFALL LINUBNSLLUY (LNCH/HK) = 4,560
SUBAREA T¢ 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 A 0.59 0.80 0.10 52 7.89
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 2.38
TOTAL AREA (ACRES) = 0.59 PEAK FLOW RATE(CFS) = 2.38

***************************************************************************

FLOW PROCESS FROM NODE 7.02 TO NODE 7.03 IS CODE = 31
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1052.70 DOWNSTREAM(FEET) = 1052.30
FLOW LENGTH(FEET) = 80.00 MANNING’S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.67

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.38

PIPE TRAVEL TIME(MIN.) = 0.36 Tc(MIN.) = 8.25

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.03 = 450.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 7.03 TO NODE 7.03 IS CODE = 81

MAINLINE Tc (MIN) = 8.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.439

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.77 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 0.77 SUBAREA RUNOFF (CFS) = 3.02
EFFECTIVE AREA (ACRES) = 1.36 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.36 PEAK FLOW RATE (CFS) = 5.34

***************************************************************************

FLOW PROCESS FROM NODE 7.03 TO NODE 7.04 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1052.30 DOWNSTREAM(FEET) = 1051.70
FLOW LENGTH (FEET) = 110.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.64

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.34

PIPE TRAVEL TIME(MIN.) = 0.40 Tc (MIN.) = 8.65

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.04 = 560.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 7.04 TO NODE 7.04 IS CODE = 81

MAINLINE Tc(MIN) = 8.65
* 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.316
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.72 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 2.74
EFFECTIVE AREA(ACRES) = 2.08 AREA~-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.08 PEAK FLOW RATE(CFS) = 7.93

****************************************************************************

( W PROCESS FROM NODE 7.04 TO NODE 7.05 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1051.70 DOWNSTREAM(FEET) = 1051.20
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.77

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.93

PTPE TRAVEL TIME (MIN.) = 0.38 Tc(MIN.) = 9.03

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.05 = 670.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 7.05 TO NODE 7.05 IS CODE = 81

MAINLINE Tc (MIN) = 9.03

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.204

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.72 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 2.67
EFFECTIVE AREA (ACRES) = 2.80 AREA-AVERAGED Fm(INCH/HR) = 0.08
" \-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

Tw +AL AREA(ACRES) = 2.80 PEAK FLOW RATE(CFS) = 10.39

****************************************************************************

FLOW PROCESS FROM NODE 7.05 TO NODE 7.06 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1051.20 DOWNSTREAM(FEET) = 1050.70
FLOW LENGTH (FEET) = 110.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.94

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 10.39

PIPE TRAVEL TIME (MIN.) = 0.37 Tc (MIN.) = 9.40

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.06 = 780.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 7.06 TO NODE 7.06 IS CODE = 81

MATINLINE Tc (MIN) = 9.40

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.104

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ S5CS SOIL AREA Fp Ap 5CS

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

COMMERCIAL A 0.72 0.80 0.10 52
S REA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

Stw=aREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 2.61
EFFECTIVE AREA (ACRES) = 3.52 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 3.52 PEAK FLOW RATE(CFS) = 12.75



*
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***************************************************************************

FLLOW PROCESS FROM NODE 7.06 TO NODE 7.07 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1050.70 DOWNSTREAM(FEET) = 1050.10
FLOW LENGTH (FEET) = 110.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.74

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.75

PIPE TRAVEL TIME(MIN.) = 0.32 Tc(MIN.) = 9.72

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.07 = 890.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 7.07 TO NODE 7.07 IS CODE = 81

MAINLINE Tc (MIN) = 9.72

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.023

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL ) A 0.72 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 2.56
EFFECTIVE AREA (ACRES) = 4.24 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 4.24 PEAK FLOW RATE(CFS) = 15.05

***************************************************************************

FLOW PROCESS FROM NODE 7.07 TO NODE 7.08 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1050.15 DOWNSTREAM(FEET) = 1050.10
FLOW LENGTH (FEET) = 10.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.66

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.05

PIPE TRAVEL TIME(MIN.) = 0.03 Tc (MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.08 = 900.00 FEET.

***************************************************************************

FLOW PROCESS FROM NODE 7.08 TO NODE 7.08 IS CODE = 81

MAINLINE Tc (MIN) = 9.75
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.015

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCSs

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

COMMERCIAL ' A 2.32 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.32 SUBAREA RUNOFF (CFS) = 8.22
EFFECTIVE AREA (ACRES) = 6.56  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 6.56 PEAK FLOW RATE (CFS) = 23.24

***************************************************************************

FLOW PROCESS FROM NODE 7.08 TO NODE 7.09 IS CODE = 31

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



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

ELEVATION DATA: UPSTREAM(FEET) = 1050.10 DOWNSTREAM(FEET) = 1049.60

FLOW LENGTH(FEET) = 100.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.7 INCHES

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

(” "IMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
E-FLOW(CFS) = 23.24

PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 10.01

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.09 = 1000.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 7.09 TO NODE 7.09 IS CODE = 81

MAINLINE Tc(MIN) = 10.01

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.953

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCTIAL A 0.72 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF(CFS) = 2.51
EFFECTIVE AREA (ACRES) = 7.28 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 7.28 PEAK FLOW RATE(CFS) = 25.38

****************************************************************************

FLOW PROCESS FROM NODE 7.09 TO NODE 7.10 IS CODE = 31

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

EFTVATION DATA: UPSTREAM(FEET) = 1049.60 DOWNSTREAM(FEET) = 1049.10
i\ I LENGTH (FEET) = 110.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.24

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 25.38

PIPE TRAVEL TIME(MIN.) = 0.29 Tc(MIN.) = 10.31

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.10 = 1110.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 7.10 TO NODE 7.10 IS CODE = 81

MAINLINE Tc(MIN) = 10.31

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.885

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.72 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.72 SUBAREA RUNOFF (CFS) = 2.47
EFFECTIVE AREA (ACRES) = 8.00 AREA-AVERAGED Fm (INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 8.00 PEAK FLOW RATE(CFS) = 27.40

****************************************************************************

FLOW PROCESS FROM NODE 7.10 TO NODE 7.11 IS CODE = 31

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

>>55>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1049.10 DOWNSTREAM (FEET) = 1048.50
FLOW LENGTH (FEET) = 115.00 MANNING’'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.3 INCHES



6.69

PIPE-FLOW VELOCITY(FEET/SEC.)

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.40

PIPE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.) = 10.59

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.11 = 1225.00 FEET.
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FLOW PROCESS FROM NODE 7.11 TO NODE 7.11 IS CODE = 81

MATINLINE Tc(MIN) = 10.59

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.821

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 1.02 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.02 SUBAREA RUNOFF (CFS) = 3.43
EFFECTIVE AREA (ACRES) = 9.02 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 9.02 PEAK FLOW RATE(CFS) = 30.37
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FLOW PROCESS FROM NODE 7.11 TO NODE 7.12 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1048.50 DOWNSTREAM(FEET) = 1048.00
FLOW LENGTH (FEET) = 105.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.73

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.37

PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 10.85

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.12 = 1330.00 FEET.
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FLOW PROCESS FROM NODE 7.12 TO NODE 7.12 IS CODE = 81

MAINLINE Tc(MIN) = 10.85

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.766

SUBAREA LOSS RATE DATA(AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 3.21 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 3.21 SUBAREA RUNOFF (CFS) = 10.65
EFFECTIVE AREA (ACRES) = 12.23 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 12.23 PEAK FLOW RATE(CFS) = 40.58
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FLOW PROCESS FROM NODE 7.12 TO NODE 7.13 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1048.00 DOWNSTREAM(FEET) = 1044.55
FLOW LENGTH(FEET) = 260.00 MANNING’S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.9 INCHES

PIPE~-FLOW VELOCITY(FEET/SEC.) = 10.59

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 40.58

PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.) = 11.26

LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.13 = 1590.00 FEET.



****************************************************************************

FLOW PROCESS FROM NODE 7.13 TO NODE 7.13 IS CODE = 381

M?>TNLINE Tc (MIN) = 11.26

( JO YEAR RAINFALL INTENSITY(INCH/HR) = 3.683

SUBAREA LOSS RATE DATA (AMC III): :

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCTIAL A 1.98 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.98 SUBAREA RUNOFF (CFS) = 6.42
EFFECTIVE AREA (ACRES) = 14.21 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 14.21 PEAK FLOW RATE(CFS) = 46.09

****************************************************************************

FLOW PROCESS FROM NODE 7.13 TO NODE 7.14 IS CODE = 31
>>>>>COMPUTE PIPE-~-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1044.55 DOWNSTREAM (FEET) = 1043.26
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.92
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 46.09
PIPE TRAVEL TIME (MIN.) = 0.15 Tc(MIN.) = 11.42
LONGEST FLOWPATH FROM NODE 7.01 TO NODE 7.14 = 1690.00 FEET.
o e e e e +

| The "8.X" series of nodes accounts for the graded industrial pads on the |
| o ious "TRUCK STOP" area. This area is tributary and will discharge |
| ifio the on-site detention basin at the southeast corner of the site. |

****************************************************************************

FLOW PROCESS FROM NODE 8.01 TO NODE 8.02 IS CODE = .21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 600.00

ELEVATION DATA: UPSTREAM(FEET) = 1051.60 DOWNSTREAM (FEET) = 1048.60

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

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.333

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.670

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 A 3.52 0.80 0.10 52 11.33

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 11.37

TOTAL AREA (ACRES) = 3.52 PEAK FLOW RATE(CFS) = 11.37

****************************************************************************

FLOW PROCESS FROM NODE 8.02 TO NODE 8.03 IS CODE = 91

UPs1REAM NODE ELEVATION(FEET) = 1048.60

DOWNSTREAM NODE ELEVATION(FEET) = 1045.10
CHANNEL LENGTH THRU SUBAREA (FEET) = 700.00
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170

PAVEMENT LIP(FEET) = 0.021 MANNING’'S N = .0150



PAVEMENT CRUSSFALL(DECLMAL NOTATIUON) = 0U.ULU0U

MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.916

SUBAREA LOSS RATE DATA(AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 7.07 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 20.34

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.20
AVERAGE FLOW DEPTH(FEET) = 0.46 FLOOD WIDTH(FEET) = 59.21

"V*" GUTTER FLOW TRAVEL TIME(MIN.) = 5.29 Tc(MIN.) = 16.63
SUBAREA AREA (ACRES) = 7.07 SUBAREA RUNOFF (CFS) = 18.05
EFFECTIVE AREA (ACRES) = 10.59 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 10.59 PEAK FLOW RATE(CFS) = 27.03
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.50 FLOOD WIDTH(FEET) = 66.48
FLOW VELOCITY(FEET/SEC.) = 2.35 DEPTH*VELOCITY (FT*FT/SEC) = 1.17
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.03 = 1300.00 FEET.
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FLOW PROCESS FROM NODE 8.03 TO NODE 8.04 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1045.10
DOWNSTREAM NODE ELEVATION(FEET) = 1040.30
CHANNEL LENGTH THRU SUBAREA (FEET) = 955.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXTIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.401

SUBAREA LOSS RATE DATA (AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 9.25 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{(INCH/HR) = 0.80 :
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 36.69
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.50
AVERAGE FLOW DEPTH(FEET) = 0.54 FLOOD WIDTH(FEET) 75.33
"V" GUTTER FLOW TRAVEL TIME(MIN.) = 6.36 Tc (MIN.) = 22.98
SUBAREA AREA(ACRES) = 9.25 SUBAREA RUNOFF (CFS) = 19.33
EFFECTIVE AREA (ACRES) = 15.84 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 15.84 PEAK FLOW RATE(CFS) = 41.45

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.56 FLOOD WIDTH(FEET) = 79.12

FLOW VELOCITY{(FEET/SEC.) = 2.57 DEPTH*VELOCITY (FT*FT/SEC) = 1.44
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.04 = 2255.00 FEET.
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FLOW PROCESS FROM NODE 8.04 TO NODE 8.05 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION{FEET) = 1040.30

DOWNSTREAM NODE ELEVATION(FEET) = 1039.50

CHANNEL LENGTH THRU SUBAREA(FEET) = 165.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING’S N = .0150

PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.01000

MAXTIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.336

SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS



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

COMMERCIAL A 1.03 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42 .50
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.56
I "=RAGE FLOW DEPTH(FEET) = 0.57 FLOOD WIDTH(FEET) = 80.39

GUTTER FLOW TRAVEL TIME(MIN.) = 1.08 Tc(MIN.) = 24.06
SUBAREA AREA(ACRES) = 1.03 SUBAREA RUNOFF (CFS) = 2.09
EFFECTIVE AREA (ACRES) = 20.87 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 20.87 PEAK FLOW RATE(CFS) = 42.38
END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = 0.57 FLOOD WIDTH(FEET) = 80.39
FLOW VELOCITY (FEET/SEC.) = 2.55 DEPTH*VELOCITY (FT*FT/SEC) = 1.45
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.05 = 2420.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 8.05 TO NODE 8.06 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1036.50 DOWNSTREAM(FEET) = 1034.40
FLOW LENGTH(FEET) = 465.00 MANNING’'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.04

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 42.38

PIPE TRAVEL TIME(MIN.) = 1.10 Tc(MIN.) = 25.16

LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.06 = 2885.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 8.06 TO NODE 8.06 IS CODE = 81

MAINLINE Tc (MIN) = 25.16

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.274

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL A 1.12 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 1.12 SUBAREA RUNOFF (CFS) = 2.21
EFFECTIVE AREA (ACRES) = 21.99 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED 2p = 0.10

TOTAL AREA (ACRES) = 21.99 PEAK FLOW RATE(CFS) = 43 .43

****************************************************************************

FLOW PROCESS FROM NODE 8.06 TO NODE 8.06 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 25.16

RAINFALL INTENSITY (INCH/HR) = 2.27

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 21.99

Tem™aL STREAM AREA (ACRES) = 21.99

B FLOW RATE(CFS) AT CONFLUENCE = 43 .43

****************************************************************************

FLOW PROCESS FROM NODE 8.01 TO NODE ) 8.07 IS CODE = 21

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



>>Usk TIME-OF-CONCENTRALT'LON NOMOGRAFPH FOR LINLTLIAL SUBARBA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00
ELEVATION DATA: UPSTREAM (FEET) = 1051.60 DOWNSTREAM(FEET) = 1049.80
Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.251
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.686
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 A 1.17 0.80 0.10 52 11.25
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF (CFS) = 3.80
TOTAL AREA (ACRES) = 1.17 PEAK FLOW RATE(CFS) = 3.80
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FLOW PROCESS FROM NODE 8.07 TO NODE 8.07 IS CODE = 81

MAINLINE Tc(MIN) = 11.25

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.686

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCTIAL A 1.01 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 1.01 SUBAREA RUNOFF (CFS) = 3.28
EFFECTIVE AREA (ACRES) = 2.18 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.18 PEAK FLOW RATE(CFS) = 7.07
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FLOW PROCESS FROM NODE 8.07 TO NODE 8.08 IS CODE = 291

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 1049.80

DOWNSTREAM NODE ELEVATION (FEET) = 1049.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 165.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170

PAVEMENT LIP(FEET) = 0.021 MANNING’S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000

MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.438

SUBAREA LOSS RATE DATA (AMC III):

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

COMMERCIAL A 3.68 0.80 0.10 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.61

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

AVERAGE FLOW DEPTH(FEET) = 0.41 FLOOD WIDTH (FEET 48.46

"V" GUTTER FLOW TRAVEL TIME(MIN.) = 1.38 Tc (MIN.) = 12.63

SUBAREA AREA(ACRES) = 3.68 SUBAREA RUNOFF (CFS) = 11.12

EFFECTIVE AREA (ACRES) = 5.86 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 5.86 PEAK FLOW RATE(CFS) = 17.71

1.99

~—

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = (0.45 FLOOD WIDTH(FEET) = 56.05

FLOW VELOCITY(FEET/SEC.) = 2.13 DEPTH*VELOCITY (FT*FT/SEC) = 0.95
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.08 = 665.00 FEET.
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FLOW PROCESS FROM NODE 8.08 TO NODE 8.09 IS CODE = 91



>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1049.00
DOWNSTREAM NODE ELEVATION (FEET) = 1047.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 400.00
"V*" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
~TAVEMENT LIP(FEET) = 0.021 MANNING'S N = .0150
( VEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
"MAXIMUM DEPTH(FEET) = 1.00
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.047
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 8.54 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 29.06
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.37
AVERAGE FLOW DEPTH(FEET) = 0.51 FLOOD WIDTH(FEET) = 68.69
"V'" GUTTER FLOW TRAVEL TIME(MIN.) = 2.81 Tc(MIN.) = 15.45
SUBAREA AREA (ACRES) = 8.54 SUBAREA RUNOFF (CFS) = 22.81
EFFECTIVE AREA (ACRES) = 14.40 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 14.40 PEAK FLOW RATE(CFS) = 38.46

]

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.55 FLOOD WIDTH(FEET) = 76.91

FLOW VELOCITY(FEET/SEC.) = 2.52 DEPTH*VELOCITY (FT*FT/SEC) = 1.39
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.09 = 1065.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 8.09 TO NODE 8.10 IS CODE = 91

UUPSTREAM NODE ELEVATION(FEET) = 1047.00
NSTREAM NODE ELEVATION (FEET) = 1044.50

CnANNEL LENGTH THRU SUBAREA(FEET) = 500.00

"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) = 0.170
PAVEMENT LIP(FEET) = 0.021 MANNING’'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.731

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

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

COMMERCIAL A 10.66 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 51.18
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 2.69
AVERAGE FLOW DEPTH(FEET) = 0.60 FLOOD WIDTH(FEET) = 86.08
"V" GUTTER FLOW TRAVEL TIME(MIN.) = 3.09 Tc(MIN.) = 18.54
SUBAREA AREA (ACRES) = 10.66 SUBAREA RUNOFF(CFS) = 25.44
EFFECTIVE AREA (ACRES) = 25.06 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 25.06 PEAK FLOW RATE(CFS) = 59.81

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.62 FLOOD WIDTH(FEET) = 91.77

FLOW VELOCITY(FEET/SEC.) = 2.78 DEPTH*VELOCITY(FT*FT/SEC) = 1.74
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.10 = 1565.00 FEET.

****************************************************************************

FI "W PROCESS FROM NODE 8.10 TO NODE 8.06 IS CODE = 91

>>>>>COMPUTE "V"® GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 1044.50
DOWNSTREAM NODE ELEVATION(FEET) = 1040.40
CHANNEL LENGTH THRU SUBAREA (FEET) = 830.00



"VTGULTTRER WIDWH (FRERY) = 2.UU GULI'IER HIKBE{(FERL) = g.17/0
PAVEMENT LIP(FEET) = 0.021 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000

MAXIMUM DEPTH(FEET) = 1.00

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.384

SUBAREA LOSS RATE DATA (AMC IIT):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 15.70 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 76.07
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.93
AVERAGE FLOW DEPTH(FEET) = 0.67 FLOOD WIDTH(FEET) = 100.93

"V* GUTTER FLOW TRAVEL TIME(MIN.) = 4.72 Tc (MIN.) = 23.26
SUBAREA AREA(ACRES) = 15.70 SUBAREA RUNOFF (CFS) = 32.56
EFFECTIVE AREA(ACRES) = 40.76 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 40.76 PEAK FLOW RATE(CFS) = 84.53

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.69 FLOOD WIDTH(FEET) = 105.36

FLOW VELOCITY(FEET/SEC.) = 3.00 DEPTH*VELOCITY(FT*FT/SEC) = 2.07
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8§.06 = 2395.00 FEET.
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FLOW PROCESS FROM NODE 8.06 TO NODE 8.06 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.) = 23.26

RAINFALL INTENSITY(INCH/HR) = 2.38

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA(ACRES) = 40.76

TOTAL STREAM AREA(ACRES) = 40.76

PEAK FLOW RATE(CFS) AT CONFLUENCE = 84.53

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 43.43 25.16 2.274 0.80( 0.08) 0.10 22.0 8.01
2 84.53 23.26 2.384 0.80( 0.08) 0.10 40.8 8.01

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
1 126.69 23.26 2.384 0.80( 0.08) 0.10 61.1 8.01
2 123.93 25.16 2.274 0.80( 0.08) 0.10 62.8 8.01

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 126.69 Tc(MIN.) = 23.26

EFFECTIVE AREA (ACRES) = 61.09 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 62.75

LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8§.06 = 2885.00 FEET.

hhhkdkhkdhhkdhhhkkhkhhkhhkhkhkhhhhhkhhkdhhhkhkhkhhhkhkhkdkhhkdhkhkdh kA Ak ko hkhk kA rhkkhkhkhhkhkhkdh Ak h A drkkkh* kK

FLOW PROCESS FROM NODE 8.06 TO NODE 8.11 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1034.40 DOWNSTREAM(FEET) = 1032.30



FLOW LENGTH(FEET) = 465.00 MANNING’'S N = 0.013
DEPTH OF FLOW IN 54.0 INCH PIPE IS 43.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.23
ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 126.69
PIPE TRAVEL TIME (MIN.) = 0.84 Tc(MIN.) = 24.10
(”“NGEST FLOWPATH FROM NODE 8.01 TO NODE 8.11 = 3350.00 FEET.

*'A;\***************-k******-k-k**************************************************

FLOW PROCESS FROM NODE 8.11 TO NODE 8.11 IS CODE = 81

MATINLINE Tc (MIN) = 24.10

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.334

SUBAREA LOSS RATE DATA (AMC IITI):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 4.01 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, 2p = 0.10

SUBAREA AREA (ACRES) = 4.01 SUBAREA RUNOFF (CFS) = 8.14
EFFECTIVE AREA (ACRES) = 65.10 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 66.76 PEAK FLOW RATE(CFS) = 132.07
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FLOW PROCESS FROM NODE 8.11 TO NODE 8.12 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1032.30 DOWNSTREAM(FEET) = 1031.00
FLOW LENGTH (FEET) = 275.00 MANNING’'S N = 0.013
DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.0 INCHES
PTPE-FLOW VELOCITY (FEET/SEC.) = 9.67
IMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PLPE-FLOW(CFS) = 132.07
PIPE TRAVEL TIME(MIN.) = 0.47 Tc(MIN.) = 24.57
LONGEST FLOWPATH FROM NODE 8.01 TO NODE 8.12 = 3625.00 FEET,
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FLOW PROCESS FROM NODE 8.12 TO NODE 8.12 IS CODE = 81

MAINLINE Tc(MIN) = 24.57

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.307

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

NATURAL POOR COVER

"BARREN" A 8.28 0.14 1.00 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.14

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00

SUBAREA AREA (ACRES) = 8.28 SUBAREA RUNOFF (CFS) = 16.15

EFFECTIVE AREA (ACRES) = 73.38 AREA-AVERAGED Fm(INCH/HR) = 0.09

AREA-AVERAGED Fp (INCH/HR) = 0.43 AREA-AVERAGED 2Ap = 0.20

TOTAL AREA (ACRES) = 75.04 PEAK FLOW RATE(CFS) = 146.62
o +
| This final group of nodes represents the flows we are allowing to freely |
| discharge into the San Sevaine Channel without detention. "6.X" nodes |
| in Commerce Drive; "9.0" nodes in Valley Boulevard. |
o e +
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FLOW PROCESS FROM NODE 6.03 TO NODE 6.04 IS CODE = 21

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



INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00
ELEVATION DATA: UPSTREAM(FEET) = 1045.00 DOWNSTREAM (FEET) = 1043.30

Tc = K*[(LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.376

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.399

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 A 0.35 0.80 0.10 52 8.38

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 1.36

TOTAL AREA(ACRES) = 0.35 PEAK FLOW RATE(CFS) = 1.36

****************************************************************************

FLOW PROCESS FROM NODE 6.04 TO NODE 6.05 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1043.30 DOWNSTREAM ELEVATION(FEET) = 1039.80
STREET LENGTH(FEET) = 555.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 40.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.47
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH(FEET) = 11.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.88
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.63
STREET FLOW TRAVEL TIME(MIN.) = 4.93 Tc(MIN.) = 13.30
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.333
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.75 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.75 SUBAREA RUNOFF (CFS) = 2.20 .
EFFECTIVE AREA(ACRES) = 1.10 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE(CFS) = 3.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 12.30

FLOW VELOCITY (FEET/SEC.) = 1.99 DEPTH*VELOCITY (FT*FT/SEC.) = 0.72
LONGEST FLOWPATH FROM NODE 6.03 TO NODE 6.05 = 855.00 FEET.
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FLOW PROCESS FROM NODE 6.05 TO NODE 6.05 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 13.30

RAINFALL INTENSITY(INCH/HR) = 3.33

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10



EFFECTIVE STREAM AREA(ACRES) = 1.10
TOTAL STREAM AREA(ACRES) = 1.10
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.22

****************************************************************************

FLOW PROCESS FROM NODE 6.03 TO NODE 6.04 IS CODE = 21
( >>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
' >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INTITIAL SUBAREA FLOW-LENGTH(FEET) = 320.00
ELEVATION DATA: UPSTREAM(FEET) = 1045.10 DOWNSTREAM(FEET) = 1043.30

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.608

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.328

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 A 0.38 0.80 0.10 52 8.61

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.45

TOTAL AREA(ACRES) = 0.38 PEAK FLOW RATE(CFS) = 1.45

****************************************************************************

FLOW PROCESS FROM NODE 6.04 TO NODE 6.05 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1043.30 DOWNSTREAM ELEVATION (FEET) = 1040.20
STREET LENGTH(FEET) = 550.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 40.00

PTSTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
;IDE STREET CROSSFALL (DECIMAL) = 0.020
CUTSIDE 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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH{FEET) = 11.15
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.79
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.61
STREET FLOW TRAVEL TIME (MIN.) = 5.12 Tc(MIN.) = 13.73
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.270
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.66 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 0.66 SUBAREA RUNOFF (CFS) = 1.90
EFFECTIVE AREA (ACRES) = 1.04 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.04 PEAK FLOW RATE(CFS) = 2.99

END OF SUBAREA STREET FLOW HYDRAULICS:
DFPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 12.23

vV VELOCITY (FEET/SEC.) = 1.87 DEPTH*VELOCITY (FT*FT/SEC.) = 0.67
LUNGEST FLOWPATH FROM NODE 6.03 TO NODE 6.05 = 870.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 6.05 TO NODE 6.05 IS CODE = 81



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

MATINLINE Tc(MIN) = 13.73

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.270

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A 0.46 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.46 SUBAREA RUNOFF (CFS) = 1.32
EFFECTIVE AREA(ACRES) = 1.50 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.50 PEAK FLOW RATE(CFS) = 4.31
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FLOW PROCESS FROM NODE 6.05 TO NODE 6.05 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.) = 13.73

RATINFALL INTENSITY(INCH/HR) = 3.27

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.80

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.50

TOTAL STREAM AREA (ACRES) = 1.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.31

** CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.22 13.30 3.333 0.80( 0.08) 0.10 1.1 6.03
2 4.31 13.73 3.270 0.80( 0.08) 0.10 1.5 6.03

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 7.48 13.30 3.333 0.80( 0.08) 0.10 2.6 6.03
2 7.47 13.73 3.270 0.80( 0.08) 0.10 2.6 6.03
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 7.48 Tc (MIN.) = 13.30
EFFECTIVE AREA (ACRES) = 2.55 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.60
LONGEST FLOWPATH FROM NODE 6.03 TO NODE 6.05 = 870.00 FEET.
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FLOW PROCESS FROM NODE 6.05 TO NODE 6.05 IS CODE = 10
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FLOW PROCESS FROM NODE 9.01 TO NODE 9.02 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 350.00

ELEVATION DATA: UPSTREAM(FEET) = 1041.00 DOWNSTREAM (FEET) 1038.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.201
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SUBAREA Tc AND LOSS RATE DATA (AMC III):

(

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.47 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
3AREA RUNOFF (CFS) = 1.85
-.~TAL AREA(ACRES) = 0.47 PEAK FLOW RATE(CFS) = 1.85

Tc
(MIN.)
8.20

****************************************************************************

FLOW PROCESS FROM NODE 9.02 TO NODE 9.03 IS CODE = 62

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

UPSTREAM ELEVATION(FEET) = 1038.00 DOWNSTREAM ELEVATION (
STREET LENGTH(FEET) = 500.00 CURB HEIGHT (INCHES) = 8.
STREET HALFWIDTH(FEET) = 52.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 26.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.20
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36
HALFSTREET FLOOD WIDTH(FEET) = 12.08
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.05
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = . 0.73
STREET FLOW TRAVEL TIME (MIN.) = 4.07 Tc(MIN.) = 12.27

(/ 00 YEAR RAINFALL INTENSITY(INCH/HR) = 3.499

- »AREA LOSS RATE DATA(AMC IITI):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 0.87 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 0.87 SUBAREA RUNOFF (CFS) = 2.68
EFFECTIVE AREA (ACRES) = 1.34 AREA-AVERAGED Fm(INCH/HR) = 0.0
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.34 PEAK FLOW RATE(CFS) = 4.12

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 13.42
FLOW VELOCITY(FEET/SEC.) = 2.17 DEPTH*VELOCITY (FT*FT/SEC.) = 0

FEET) = 1034.60
0

0.0150

8

.83

LONGEST FLOWPATH FROM NODE 9.01 TO NODE 9.03 = 850.00 FEET.

****************************************************************************

FLOW PROCESS FROM NODE 9.03 TO NODE 9.03 IS CODE = 81

MAINLINE Tc(MIN) = 12.27

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.499
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

COMMERCIAL A . 1.03 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
Zi "REA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

-...AREA AREA (ACRES) = 1.03 SUBAREA RUNOFF (CFS) = 3.17
EFFECTIVE AREA (ACRES) = 2.37 AREA-AVERAGED Fm(INCH/HR) = 0.0
AREA-AVERAGED Fp(INCH/HR) = 0.80 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.37 PEAK FLOW RATE(CFS) = 7.29

8
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FLOW PROCESS FROM NODE 9.03 TO NODE 9.03 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.27

RATNFALL INTENSITY (INCH/HR) = 3.50

AREA-AVERAGED Fm(INCH/HR) 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.80
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 2.37

TOTAL STREAM AREA (ACRES) = 2.37

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.29
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FLOW PROCESS FROM NODE 9.01 TO NODE 9.02 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 350.00
ELEVATION DATA: UPSTREAM(FEET) = 1041.00 DOWNSTREAM(FEET) = 1038.00

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.201

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.455

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 A 0.46 0.80 0.10 52 8.20

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 1.81

TOTAL AREA (ACRES) = 0.46 PEAK FLOW RATE (CFS) = 1.81
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FLOW PROCESS FROM NODE 9.02 TO NODE 9.03 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1038.00 DOWNSTREAM ELEVATION(FEET) = 1034.30
STREET LENGTH(FEET) = 510.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH (FEET) = 52.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 26.00
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 = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35
HALFSTREET FLOOD WIDTH(FEET) = 11.60
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.05
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.71
STREET FLOW TRAVEL TIME (MIN.) = 4.15 Tc(MIN.) = 12.35
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.486
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 0.75 0.80 0.10 52
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.80
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.75 SUBAREA RUNOFF (CFS) = 2.30
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21.917 155.6564 52.24 o] v

22.000 156.0137 51.89 o] . v

22.083 156.3687 51.54 o] v,
22 .167 156.7213 51.20 o] . v o.
22.250 157.0715 50.86 o] . v .
22 .333 157.4196 50.53 o] v .
22.417 157.7654 50.21 o] v .
22.500 158.1090 49.90 o] . v .
22.583 158.4505 49.59 o] v .
22 .667 158.7900 49.28 o] v .
22.750 159.1273 48.99 Q . v .
22 .833 159.4627 48.70 0 v .
22 .917 159.7961 48.41 o] v .
23.000 160.1276 48.13 o] v .
23.083 160.4571 47 .85 o] v .
23.167 160.7848 47 .58 o] v .
23.250 161.1107 47.32 0 V.
23.333 161.4348 47.05 o] V.
23 .417 161.7571 46.80 o] V.
23.500 162.0776 46 .55 o] V.
23.583 '162.3965 46.30 o] V.
23.667 162.7136 46.05 Q V.
23.750 163.0292 45,81 o] V.
23.833 163.3431 45.58 Q V.
23.917 163.6554 45.35 o] V.
24.000 163.9661 45.12 0 V.
24.083 164.2675 43.76 . Q V.
24.167 164.5252 37.42 .Q V.
24.250 164.7038 25.94 .Q V.
24.333 164.8034 14.46 Q V.
24 .417 164.8548 7.46 Q V.
24.500 164.8801 3.68 0 V.
24.583 164.8935 1.94 0 V.
24.667 164.9007 1.04 © V.
24.750 164.9043 0.52 0 V.
24.833 164.9060 0.25 0Q V.
24.917 164.9071 0.16 ¢ V.
25.000 164.9079 0.11 © V.

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 3.1

INFLOW
(STREAM 1)
|
v __effective depth
——————————— ] (and volume)
i | |
| | Ve,
| detention |<--»> outflow
| basin N
___________ ~ \
| dead | basin outlet
\Y% storage |
OUTFLOW = ———————e
(STREAM 1)

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 1
THROUGH A FLOW-THROUGH DETENTION BASIN
SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

DEAD STORAGE (AF) = 0.000
SPECIFIED DEAD STORAGE (AF) FILLED = 0.000
SPECIFIED EFFECTIVE VOLUME (AF) FILLED ABOVE OUTLET = 0.000

DETENTION BASIN CONSTANT LOSS RATE(CFS) = 0.00



BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION:

INTERVAL DEPTH OUTFLOW STORAGE
NUMBER (FT) (CFS) (AF)
- 1 0.00 0.00 0.000
( 2 1.00 5.20 0.163
3 2.00 19.40 1.290
4 3.00 40.40 3.940
5 4.00 65.70 8.177
6 5.00 93.00 13.711
7 6.00 115.70 19.773
8 7.00 131.80 26.046
9 8.00 146.10 32.526
10 9.00 159.10 39.218
11 10.00 171.10 46.124
12 11.00 182.30 53.247
13 12.00 192.90 60.590

MODIFTED-PULS BASIN ROUTING MODEL RESULTS (5-MINUTE COMPUTATION INTERVALS) :
(Note: Computed EFFECTIVE DEPTH and VOLUME are estimated at the clock time;
MEAN OUTFLOW is the average value during the unit interval.)

CLOCK MEAN
TIME DEAD-STORAGE INFLOW LOSS  EFFECTIVE OUTFLOW EFFECTIVE
(HRS)  FILLED(AF) (CFS) (CFS) DEPTH(FT) (CFS) VOLUME (AF)
0.083 0.000 1.13 0.00 0.04 0.1 0.007
0.167 0.000 7.27 0.00 0.31 0.9 0.051
0.250 0.000 18.60 0.00 0.96 3.3 0.156
0.333 0.000 30.01 0.00 1.14 6.1 0.321
0.417 0.000 37.02 0.00 1.31 8.4 0.518
) 0.500 0.000 40.86 0.00 1.50 11.0 0.724
( 0.583 0.000 42.68 0.00 1.68 13.5 .0.924
- 0.667 0.000 43.67 0.00 1.84 16.0 1.115
0.750 0.000 44.30 0.00 2.00 18.3 1.294
0.833 0.000 44.68 0.00 2.07 20.1 1.463
0.917 0.000 44.87 0.00 2.13 21.4 1.625
1.000 0.000 45.04 0.00 2.18 22.7 1.779
1.083 0.000 45.21 0.00 2.24 23.9 1.926
1.167 0.000 45.38 0.00 2.29 25.0 2.066
1.250 0.000 45.49 0.00 2.34 26.1 2.200
1.333 0.000 45.61 0.00 2.39 27.1 2.327
1.417 0.000 45.73 0.00 2.44 28.1 2.449
1.500 0.000 45.85 0.00 2.48 29.0 2.565
1.583 0.000 45.97 0.00 2.52 29.9 2.675
1.667 0.000 46.09 0.00 2.56 30.8 2.780
1.750 0.000 46.21 0.00 2.60 31.6 2.881
1.833 0.000 46.34 0.00 2.64 32.4 2.977
1.917 0.000 46.46 0.00 2.67 33.1 3.069
2.000 0.000 46.58 0.00 2.70 33.8 3.157
2.083 0.000 46.71 0.00 2.74 34.5 3.240
2.167 0.000 46.84 0.00 2.77 35.2 3.321
2.250 0.000 46.96 0.00 2.80 35.8 3.398
2.333 0.000 47.09 0.00 2.82 36.4 3.471
2.417 0.000 47.22 0.00 2.85 37.0 3.542
2.500 0.000 47.36 0.00 2.88 37.5 3.610
2.583 0.000 47.49 0.00 2.90 38.0 3.675
2.667 0.000 47.62 0.00 2.92 38.5 3.737
2.750 0.000 47.76 0.00 2.95 39.0 3.797
2.833 0.000 47.89 0.00 2.97 39.5 3.855
2.917 0.000 48.03 0.00 2.99 39.9 3.911
( 3.000 0.000 48.17 0.00 3.01 40.4 3.965
. 3.083 0.000 48.31 0.00 3.02 40.7 4.017
3.167 0.000 48.45 0.00 3.03 41.0 4.068
3.250 0.000 48.59 0.00 3.04 41.3 4.118
3.333 0.000 48.74 0.00 3.05 41.6 4.168
3.417 0.000 48.88 0.00 3.07 41.9 4.216
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.48
.41
.35
.28
.21
.15
.08
.02
.95
.89
.83
.76
.70

102.
103.
105.
107.
108.
109.
111.
113.
1lle.
119.
125.
133.
141.
148.
151.
153.
155.
155.
155.
156.
155.
155.
155.
155.
154.
154.
153.
152.
152.
151.
151.
150.
149.
148.
148.
147.
146.
145.
144.
143.
142.
141.
140.
139.
138.
137.
136.
135.
134.
133.
132.
131.
130.
129.
128.
127.
126.
125.
124.
122.
121.
120.
119.
118.
117.
11e6.
115.
113.
112.
111.
109.
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16

17

18
18
18
19
20
22

32
34
36

37
37

37
37
36
36
36

34
33
33
32

31

29
28
28

27
27
26

25
24
24

24.
.633
.204
.779
.356
.937
.522

23
23
22
22
21
21

21.
.701
.296
.895
.498
.107
18.
18.
.976

20
20
19
19
19

17

.372
16.
.236
17.
.026
.446
.946
.584
.485
.017
24.
28.

805

638

887
812

.447
.793
.149
36.
.299
.537
37.
37.
37.
.390
.212
.990
.743
.472
36.
35.
35.
35.
34.
34.
.107
.722
.326
.916
32.
32.
31.
.188
30.
30.
29.
.405
.956
.507
28.
.609
.160
.713
26.
25.
.378
.937
.500

876

630
611
525

181
871
544
203
849
483

495
064
628
745

300
853

058

266
821

065

110

723
346



21
21
21

21
21

22
22
22
22
22

22

23

26

26

.250
.333
.417
21.
21.
21.
.750
.833
21.
22.
22.
.167
.250
.333
.417
.500
22.
22.

500
583
667

917
000
083

583
667

.750
22.
22.
23.
23.
23.
.250
23.
23.
23.
23.
23.
23.
23.
23.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
26.
26.
26.
26.
26.
26.
.500
26.
26.

833
917
000
083
167

333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083
167
250
333
417
500
583
667
750
833
917
000
083
167
250
333
417

583
667

.750
26.
26.
27.
27.

833
917
000
083

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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.41
.98
.56
.15
.75
.36
.98
.61
.24
.89
.54
.20
.86
.53
.21
.90
.59
.28
.99
.70
.41
.13
.85
.58
.32
.05
.80
.55
.30
.05
.81
.58
.35
.12
.76
.42
.94
.46
.46
.68
.94
.04
.52
.25
.16
11
.05
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.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
.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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.64
.58
.53
.47
.41
.36
.30
.25
.20
.15
.10
.05
.00
.95
.90
.85
.80
.75
.71
.66
.62
.58
.54
.50
.46
.42
.38
.35
.31
.28
.24
.21
.18
.15
.12
.08
.03
.95
.86
.77
.67
.58
.50
.41
.33
.26
.18
.11
.04
.96
.86
.76
.67
.58
.51
.43
.36
.29
.23
.17
11
.05
.00
.89
.78
.69
.60
.52
.45
.38
.32

108.
106.
105.
104.
103.
101.
100.
99.
98.
96.
95.
94.
93.
92.
90.
89.
88.
86.
85.
84.
83.
82.
80.
79.
78.
77.
76.
75.
74.
73.
72.
71.
71.
70.
69.
68.
67.
65.
63.
61.
58.
56.
54.
51.
49.
47.
45.
44.
42.
40.
38.
36.
34.
32.
30.
29.
27.
26.
24.
23.
22.
21.
20.
18.
17.
15.
14.
13.
12.
11.
10.
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611
.254
.902
.557
.217
.884
.557
.235
.919
.609
.304
.005
711
.423
.143
.870
.604
.345
.093
.847
.607
.373
.146
.924
.708
.497
.291
.091
.896
.705
.519
.338
.162
.989
.814
.601
.317
.967
.582
.187
.797
.416
.047
.692
.349
.021
.705
.401
.110
.831
.566
.315
.078
.853
.640
.438
.247
.066
.895
.732
.579
.433
.296
.167
.050
.941
.842
.752
.668
.592
.522



27.

27

27.
27.
27.
27.
27.

27

27.
27.

28

28.

28
28

28.
28.
28.
28.
28.

28

28.
28.
29.
29.
29.

29

29.

29

29.
29.
29.
29.
29.
29.

167
.250
333
417
500
583
667
.750
833
917
. 000
083
.167
.250
333
417
500
583
667
.750
833
917
000
083
167
. 250
333
.417
500
583
667
750
833
917
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PROCESS SUMMARY OF

INFLOW

VOLUME

BASTN STORAGE

OUTFLOW
LOSS

VOLUME
VOLUME

STORAGE:
164.908 AF
0.000 AF
164.508 AF
0.000 AF

(WITH

0.000 AF

INITIALLY

END OF FLOODSCx ROUTING ANALYSIS



ANALYSIS OF PEAK INFLOW INTO
DETENTION BASIN USING SUPER-
POSITIONED HYDROGRAPHS BASED
ON RATIONAL METHOD PEAK Q@'s
(to obtain Qi for Spillway Design)



* Kk kK ************************************************************************

FLOOD ROUTTING ANALYSTIS
USING COUNTY HYDROLOGY MANUAL OF SAN BERNARDINO (1986)
(¢) Copyright 198%9-2001 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2001 License ID 1404

Analysis prepared by:

ASSOCIATED ENGINEERS
Consulting Civil Engineers
3311 E. Shelby Street Ontario, California 91764
(909) 980-1982 Fax: (909) 941-0891

KAk kA Kk hhkhkhkhkkdkhkhkdhkhkhk*khkkkhx*k DESCRIPTION OF STUDY hhkhkhhhhkhkkdhkhkhkhdhhkhkhxdk hkkhkk

* KATISER COMMERCE CENTER *
* DETENSION BASIN ROUTING . *
* SUPERPOSITIONING OF INFLOW HYDROGRAPHS TO DETERMINE "TRUE" PEAK INFLOW *

**************************************************************************

FILE NAME: 96082FE\ULTIMATE.DAT
TIME/DATE OF STUDY: 14:44 08/15/2001

****************************************************************************

FLLOW PROCESS FROM NODE 1.00 TO NODE 1.00 IS CODE = 1

(UNIT-HYDROGRAPH ADDED TO STREAM #1)

WATERSHED AREA = 211.580 ACRES
BASEFLOW = 0.000 CFS/SQUARE-MILE
*USER ENTERED "LAG" TIME = 0.208 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.
THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY (DEVELOPED) S-GRAPH SELECTED
MAXTMUM WATERSHED LOSS RATE(INCH/HOUR) = 0.074
LOW LOSS FRACTION = 0.099
*HYDROGRAPH MODEL #1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL(INCH)= 0.49
SPECIFIED PEAK 30-MINUTES RAINFALL (INCH)= 1.01
SPECIFIED PEAK 1-HOUR RAINFALL (INCH) = .35
SPECIFIED PEAK 3-HOUR RAINFALL (INCH) .45
SPECIFIED PEAK 6-HOUR RAINFALL (INCH) .61
SPECIFIED PEAK 24-HOUR RAINFALL (INCH) .60

!
N W NP

PRECIPITATION DEPTH-AREA REDUCTION FACTORS:
5-MINUTE FACTOR 0.991
30-MINUTE FACTOR 0.991
1-HOUR FACTOR = 0.991
3-HOUR FACTOR = 0.999
6-HOUR FACTOR .999
24-HOUR FACTOR = 1.000

|
RPOOOI

UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES
UNIT INTERVAL PERCENTAGE OF LAG-TIME = 40.064

RUNOFF HYDROGRAPH LISTING LIMITS:
MODEL TIME (HOURS) FOR BEGINNING OF RESULTS = 14.00
MODEL TIME (HOURS) FOR END OF RESULTS = 18.00

UNIT HYDROGRAPH DETERMINATION



INTERVAL "S" GRAPH UNIT HYDROGRAPH

NUMBER MEAN VALUES ORDINATES (CFS)

1 2.921 74.734

2 19.516 424.653

- 3 49.239 760.528
(, 4 77 .506 723.318
' 5 91.191 350.148
6 96.779 142.984

7 98.477 43.450

8 99.221 19.050

9 99.688 11.959

10 99.922 5.979

11 100.000 1.993

TOTAL SOIL-LOSS VOLUME (ACRE-FEET) = 12.1588
TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 121.7220
24 -HOUR STORM
RUNOTFTF HYDROGRAPH

HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note: Time indicated is at END of Each Unit Intervals)

TIME (HRS) VOLUME (AF) Q(CFS) 0. 150.0 300.0 450.0 600.0
14.000 52.8469 82.77 Q v
14.083 53.4259 84.07 Q Voo
¥ 167 54.0131 85.26 Q v oo
(; 150 54.6073 86.29 Q Voo
14.333 55.2097 87.46 Q v .
14.417 55.8223 88.96 Q v .
14.500 56.4472 90.73 Q v o.
14.583 57.0854 92.66 Q v .
14.667 57.7382 94.80 Q v o.
14.750 58.4067 97.06 Q v
14.833 59.0924 99.56 0 v
14.917 59.7965 102.23 Q v
15.000 60.5211 105.21 0 v
15.083 61.2679 108.43 Q AY
15.167 62.0397 112.07 Q v
15.250 62.8389 116.05 Q v
15.333 63.6697 120.62 0 v
15.417 64.5288 124.75 0 v
15.500 65.3909 125.18 Q v
15.583 66.2318 122.10 0 v
15.667 67.0660 121.12 Q v
15.750 67.9398 126.89 Q Y
15.833 68.8939 138.53 Q Y
15.917 69.9759 157.10 Q Y
16.000 71.2895 190.73 0 .V
16.083 73.1489 269.99 0 v
16.167 76.1936 442.10 AY Q
16.250 80.1059 568.07 v Q
16.333 83.6576 515.70 v o)
16.417 85.9304 330.01 0 \
16.500 87.4181 216.01 Q v
%f 583 88.5166 159.51 Q v
iy 67 89.4815 140.11 0 v
16.750 90.3642 128.17 0 v
16.833 91.1729 117.43 Q V.
16.917 91.9197 108.43 Q v
17.000 92.6189 101.52 Q v
17.083 93.2832 96.46 Q v



17.167 93.9194 92.38 . Q v

17.250 94.5329 89.09 Q v
17.333 95.1267 86.22 Q Y
17.417 95.7018 83.50 Q v
17.500 96.2594 80.96 Q .V
17.583 96.8008 78.61 Q Y
17.667 97.3274 76.46 Q v
17.750 97.8405 74.50 Q .V
17.833 98.3411 72.69 Q Y
17.917 98.8301 71.01 Q .V
18.000 99.3084 69.45 Q .V

dhkhkhkhhkhkkdkkhkhkhkhhkkrhhdhkhdrhhrhdhrhhhhdhhhdhohdohbdbhhhdhkhhbhbrhkhhkdbrdhhhkddbhrohdkrkhhkkk

FLOW PROCESS FROM NODE 1.00 TO NODE 1.00 IS CODE = 8
>>>>>MODEL STREAM SPLITFLOW WHERE A CONSTANT PROPORTION
OF STREAM 1 IS ADDED TO STREAM 5<<<<<
INFLOW INFLOW
(STREAM 5) (STREAM 1)
(.315) (STREAM 1)
Cmmm e * <= gplitflow model
' '
STREAM 5 (.685) (STREAM 1)
+ (.315) (STREAM 1)

STREAM NUMBER 1 IS SPLIT TOWARDS STREAM 5

WHERE 0.68 (DECIMAL PERCENT) REMAINS IN STREAM 1

AND 0.32(DECIMAL PERCENT) IS ADDED TO STREAM 5

STREAM SPLITFLOW MODELING RESULTS:
MODEL INFLOW INFLOW OUTFLOW OUTFLOW
TIME STREAM 5 STREAM 1 STREAM 5 STREAM 1
(HRS) (CFS) (CFS) (CFS) (CFS)
14.000 0.00 82.77 26.10 56.67
14.083 0.00 84.07 26.51 57.56
14.167 0.00 85.26 26.88 58.38
14.250 0.00 86.29 27.21 59.08
14.333 0.00 87.46 27.58 59.89
14.417 0.00 88.96 28.05 60.91
14.500 0.00 90.73 28.61 62.12
14.583 0.00 92.66 29.22 63.45
14.667 0.00 94.80 29.89 64.91
14.750 0.00 97.06 30.60 66.46
14.833 0.00 99.56 31.39 68.17
14.917 0.00 102.23 32.23 70.00
15.000 0.00 105.21 33.17 72.04
15.083 0.00 108.43 34.19 74.24
15.167 0.00 112.07 35.33 76.73
15.250 0.00 116.05 36.59 79.46
15.333 0.00 120.62 38.03 82.59
15.417 0.00 124.75 39.33 85.42
15.500 0.00 125.18 39.47 85.71
15.583 0.00 122.10 38.50 83.60
15.667 0.00 121.12 38.19 82.93
15.750 0.00 126.89 40.01 86.88
15.833 0.00 138.53 43.68 94 .85
15.917 0.00 157.10 49 .53 107.57



16.000 0.00 190.73 60.14 130.59
16.083 0.00 269.99 85.13 184.86
16.167 0.00 442.10 139.39 302.70
16.250 0.00 568.07 179.11 388.96
16.333 0.00 515.70 162.60 353.10
16.417 0.00 330.01 104.05 225.96
I 16.500 0.00 216.01 68.11 147.90
L 16.583 0.00 159.51 50.29 109.21
B 16.667 0.00 140.11 44.138 95.93
16.750 0.00 128.17 40.41 87.76
16.833 0.00 117.43 37.03 80.40
16.917 0.00 108.43 34.19 74.24
17.000 0.00 101.52 32.01 69.51
17.083 0.00 96.46 30.41 66.04
17.167 0.00 92.38 29.13 63.25
17.250 0.00 89.09 28.09 61.00
17.333 0.00 86.22 27.19 59.04
17.417 0.00 83.50 26.33 57.17
17.500 0.00 80.96 25.53 55.43
17.583 0.00 78.61 . 24.79 53.83
17.667 0.00 76.46 24.11 52.36
17.750 0.00 74.50 23.49 51.01
17.833 0.00 72.69 22.92 49.77
17.917 0.00 71.01 22.39 48.62
18.000 0.00 69.45 21.90 47.56

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 1

(UNIT-HYDROGRAPH ADDED TO STREAM #2)

- WATERSHED AREA = 75.040 ACRES
(_ BASEFLOW = 0.000 CFS/SQUARE-MILE
*USER ENTERED "LAG" TIME = 0.328 HOURS

CAUTION: LAG TIME IS LESS THAN 0.50 HOURS.

THE 5-MINUTE PERIOD UH MODEL (USED IN THIS COMPUTER PROGRAM)
MAY BE TOO LARGE FOR PEAK FLOW ESTIMATES.
VALLEY (DEVELOPED) S-GRAPH SELECTED
MAXTMUM WATERSHED LOSS RATE(INCH/HOUR) = 0.074

LOW LOSS FRACTION = 0.099

*HYDROGRAPH MODEL #1 SPECIFIED*

SPECIFIED PEAK 5-MINUTES RAINFALL (INCH)= 0.49
SPECIFIED PEAK 30-MINUTES RAINFALL(INCH)= 1.01

SPECIFIED PEAK 1-HOUR RAINFALL(INCH) = 1.35
SPECIFIED PEAK 3-HOUR RAINFALL(INCH) = 2.45
SPECIFIED PEAK 6-HOUR RAINFALL (INCH) = 3.61
SPECIFIED PEAK 24-HOUR RAINFALL(INCH) = 7.60
PRECIPITATION DEPTH-AREA REDUCTION FACTORS:

5~-MINUTE FACTOR = 0.997

30-MINUTE FACTOR = 0.997

1-HOUR FACTOR = 0.997

3-HOUR FACTOR = 0.999

6~HOUR FACTOR = 1.000

24-HOUR FACTOR = 1.000
UNIT HYDROGRAPH TIME UNIT = 5.000 MINUTES

UNIT INTERVAL PERCENTAGE OF LAG-TIME = 25.407

( RUNOFF HYDROGRAPH LISTING LIMITS:
T MODEL TIME (HOURS) FOR BEGINNING OF RESULTS = 14.00
MODEL TIME (HOURS) FOR END OF RESULTS = 18.00



UNIT HYDROGRAPH DETERMINATION

INTERVAL "S" GRAPH UNIT HYDROGRAPH
NUMBER MEAN VALUES ORDINATES(CFS)
1 1.525 13.841
2 7.660 55.671
3 21.435 125.017
4 39.763 166.325
5 61.043 193.119
6 77.647 150.690
7 87.674 90.99¢6
8 93.266 50.744
9 96.469 29.069
10 98.072 14.547
11 98.596 4.752
12 99.072 4.323
13 99.548 4.323
14 100.000 4.098
TOTAL SOIL-LOSS VOLUME (ACRE-FEET) = 4.3095
TOTAL STORM RUNOFF VOLUME (ACRE-FEET) = 43.1863
24 -HOUR STORM
RUNOVFTF HYDROGRAPH

HYDROGRAPH IN FIVE-MINUTE UNIT INTERVALS(CFS)
(Note: Time indicated is at END of Each Unit Intervals)

TIME (HRS) VOLUME (AF) Q(CFs) 0 50.0 100.0 150.0 200.0
14.000 18.4391 28.67 Q Voo
14.083 18.6396 29.11 Q v o
14.167 18.8430 29.54 0 Voo
14.250 19.0492 29.93 Q v
14.333 19.2579 30.31 0 Voo
14.417 19.4693 30.70 0 v .
14.500 19.6840 31.17 Q v .
14.583 19.9025 31.73 0 v .
14.667 20.1254 32.36 0 v .
14.750 20.3532 33.08 0 v .
14.833 20.5864 33.85 0 V.
14.917 20.8254 34.71 0 V.
15.000 21.0708 35.63 Q V.
15.083 21.3233 36.66 Q V.
15.167 21.5834 37.77 0 V.
15.250 21.8521 39.01 Q v
15.333 22.1302 40.39 0 v
15.417 22.4180 41.78 Q v
15.500 22.7130 42.83 Q .V
15.583 23.0112 43.30 Q .V
15.667 23.3113 43.57 Q .V
15.750 23.6145 44.04 Q v
15.833 23.9293 45.70 Q .V
15.917 24.2699 49.46 Q .V
16.000 24.6573 56.25 Q .V
16.083 25.1527 71.93 0 v
16.167 25.8400 99.80 0 v
16.250 26.7710 135.19 vV Q
16.333 27.8326 154.14 v Q
16.417 28.9262 158.79 v Q
16.500 29.8403 132.72 Qv
16.583 30.5282 99.89 0 v



16.750 31.4804 62.00 . . Q . V.
16.833 31.8385 51.99 . Q . V.
16.917 32.1475 44 .87 . o . . v.
17.000 32.4360 41.90 . Q v
17.083 32.7079 39.48 . Q v
17.167 32.9638 37.15 . Q v
> 250 33.1966 33.81 Q v
( 333 33.4194 32.35 Q v
17.417 33.6343 31.21 Q .V
17.500 33.8425 30.22 Q v
17.583 34.0440 29.27 Q v
17.667 34.2396 28.39 Q . vV
17.750 34.4296 27.59 Q vV
17.833 34.6145 26.85 Q .V
17.917 34.7947 26.17 Q . v
18.000 34.9706 25.54 Q .V

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE = 8
>>>>>MODEL STREAM SPLITFLOW WHERE A CONSTANT PROPORTION
OF STREAM 2 IS ADDED TO STREAM 3<<<<<

INFLOW INFLOW
(STREAM 3) (STREAM 2)

(.923) (STREAM 2)

D S et L * <= splitflow model
- . \% A\
( STREA