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Floodplain Study Background and Scope

The purpose of this study is to evaluate the existing Federal Emergency Méhagement Agency (FEMA)"'-
floodplain along the west side of the Paul VI property and to evaluate proposed-improvements
associated with the Paul VI Redevelopment Project along the existing floodway. The proposed
improvement will be evaluated to assist the City in alleviating the existing flooding problems atan )
existing storm crossing east of the existing Oak Street intersection with Fairfax Boulevard\’As part of thls
evaluation the study utilizes data from a Draft Preliminary-Engineering Report titled Fa|rfax Blvd. & Oak
St. Stormwater Improvements dated June 5, 2015 developed for the City of Fairfax by Woolpért_
Associates. In addition, data from the FEMA Flood Insurance'Study for The City of Fairfax dated June 2,”
2006 accompanied by the FEMA provided HECRAS model for Accotink Creek, Tusico Branch was utilized |
in the development of the existing and proposed hydraulic models for thls study

The Woolpert Study states that “Currently, during relatively smaII rainfall events flooding occurs albné' -
Fairfax Boulevard. Based on our research and investigations this roodmg has béen caused by | mcreased
development upstream of the Fairfax Boulevard stormwater crossing. When this development was™
constructed in 1998 the crossing of Fairfax Boulevard and the outfall were not upgraded to handle the
additional flow. To make the problem worse the original installation of the culvert crossing was not-.
installed properly causing backwater issues at this location”. The eX|st|ng 72'x 48" eII|pt|caI corrugated
metal pipe, downstream from this crossing, in a 20’ drainage easement along the east side of the PaulVI".\_
site, is deteriorated and partially blocked in several locations based on the Woolpert mvestlgatlon as )
well as observation during the performance of this study. The existing FEMA FIRM Map 5155240001D
shows the Paul VI development site is shown in Zone AO which assumes a 2’ water depth along the p|pe
and outfall for the site. FEMA engineering analysis and associated calculated water surface p_roflle
elevations end at the existing 72” x 48” CMP outfall just south of Panther Place roadw_ay'crosé‘in\g
approximately 570" upstream of Keith Avenue. The existing FEMA 100 and 500 yr. flood.plains are.
shown on the Topographic Work Map Exhibit B for the study with the 100 yr. floodplain cbntinuing"‘-,
through the Paul VI site across Fairfax Boulevard and north into the commercial and residential ;
development based on the Zone AO 2’ depth assumptions to its terminus approximately[2,500 If..
upstream. The purpose of this study is to only revise the FEMA floodplain associated within the Ilmlts of
the Paul VI Redevelopment site. - ;

Hydrologic Analysis

Stormwater runoff and associated flows for the 2,10,25, 50,100 and 500 yr. storms were reviewed.flo_r"'
the Woolpert study and compared with available flow information downstream at FEMA cross section
2443.764 upstream of the Keith Avenue crossing. The Woolpert study flows were developed using
previously approved drainage areas and updated rainfall intensities using the rational runoff method.
The FEMA flows were developed using NRCS TR-55 graphical peak discharge methodology and older
topographic information from a 2003 FEMA revision study. The comparison shows a discrepancy
between the flows at the downstream crossing as shown in Table 1 below.



Table 1
Flow at FEMA XSECTION 2443.764 | -
Interval  christopher Woolpert FEMK‘-\_\

(cfs) (cfs) (cfs)
2Yr. 143 273 N/A
10 Yr. 336 370 650 . | |
25 Yr. 489 467 N/A 7
50 yr. 630 574 . 970
100 yr. 794 643 1100
500 yr. 1278 N/A“ 1460

This study developed new hydrologic data and associated drainage mapping included as Exhibit A in".
Appendix A. The new runoff calculations are based on curren_t2014-Qty of Fairfax Topographic._~
information 1 ft. contour interval as well as available GIS data showing the existing storm sewe'i; system
for the 0.3 square mile drainage area. In addition, runoff depths-and assdciated rainfall intensities from
the 2011 Fairfax County Public Facilities Manual that were verified using available NOAA rginfall in the
vicinity of the site were used to generate flows. The flows were developed using | NRCS TR-55 model W|th
a Type Il 24-hour storm distribution routed through the site using standard methodologies for
calculation of time of concentrations and associated soils runoff character|st|cs The assouated analys15 k
is included in Appendix A of this report and is summarized in Table 2 below. The flows generated for this
study fall between the previously developed Woolpert Study and FEMA flows and were used for the .
hydraulic analysis of the existing and proposed culvert for the outfall along the unnamed trlbutary of the-.
Tusico Branch of Accotink Creek. :

Table 2

Proposed at Cross Section Location Current Study Flows

Interval 2Yr. 10 Yr. 25Yr. 50 yr. 100 yr. 50‘(']'.y‘r.
Location (cfs) (cfs) (cfs) (cfs) (cfs) {cfs)
XSEC 3159 89 222 330 438 548 897
XSEC 3069 89 222 330 438 548 897
XSEC 3009 89 222 330 438 548 897
XSEC 2824 92 229 341 445 565 923
XSEC 2523 92 229 341 445 565 923
XSEC 2443.764 143 336 489 630 794 1278
XSEC 1905 143 336 489 630 794 1278



Hydraulic Analysis

The FEMA provided HECRAS Model for the Accotink Creek, Tusico Branch-Unnamed Tributary wasfjsed

as the basis for the model that was developed for this analysis. The model abvynstream of Keith AvenU‘e_
was removed and starting water surfaces at FEMA Section 1905.580 were used'as boundary conditions
for the model. Existing FEMA cross sections in the stream were verified by survey for thisimodel.

Table 3 g NG x

Starting WSEL from FEMA
Model XSEC 1905"580

Storm Interval W.S. Elev (ft )
2Yr. 369.64
10 Yr. 360.91
25 Vr. 370.14
50 yr. 370.46
100 yr. 370.22
500 yr. 370.46

The stream was modeled using Army Corps of Engineers HECRAS River ArLaIyS|s System VerS|on 5.0. 1
The model was extended above existing FEMA Section 2443.764 at Panther Place and the exustlng
78”x48” CMP culvert data was added to simulate the existing condition along the stream. Open|sections
were added at existing drop inlet locations simulating the connections while allowing water ’ge"dvertop'
the inlets and flow overland across the surface above. Surveyed topographic information{w,’a's used to
develop cross sections and surface information for the overland flow that was modeled-as a bridge deck.
Appropriate expansion and contraction values were used to simulate the losses associated with ™. :
turbulence within a drainage structures connecting to pipe culverts along the floodway. Section
locations and alignment information for the existing and proposed condition is shown on the. Worklng
topographic map included as Exhibit A in Appendix B. Information from the Woolpert study and.. ;
observed field conditions verified that the existing culvert is deteriorated and has several pér’gially}‘ o
blocked sections from the Fairfax Boulevard crossing to the outfall downstream at Panther Place. The
FEMA model “n” values were verified and used along the stream and the “n” values for the CMP 'We\re"-
increased for the deteriorated condition. The culvert was modeled as partially blocked based on '
sediment buildup along the bottom of the existing CMP. The existing conditions model included in
Appendix B confirms findings from the Woolpert Study showing that the Fairfax Boulevard culvert.
crossing floods the roadway in the 2 yr. and larger storm events. The existing 100 yr. floodplain limits
shown on the working topographic map are based on FEMA limits assuming a 2’ depth of water along
the channel top of bank. In addition, the existing 100 yr. and 500 yr. floodplain was modeled and limits
developed to provide a base analysis condition to compare the proposed project improvements to meet
FEMA requirements for the CLOMR submission. The analysis of the existing conditions including cross
sections and water surface profiles are included in Appendix C of the report.



The City currently has a proposed improvement project upstream of the site to replace,th’e e')'<-is\ting
elliptical 72”x48” CMP with a ‘8 x 4’ concrete box culvert to reduce flooding at the Fatftax Boulevard
crossing. The Fairfax Boulevard & Oak St Stormwater Improvements Phase 1 (state project.No. 0050- 151-
R74) will construct approximately 78 LF of box culvert and connect to the exrstmg elliptical pipe
upstream of the site. The project is scheduled to begin in the spring of-2017. The Woolpert Study
proposed the box culvert improvement along with an 8'x4’ future downstream improvement to allow
the 25 yr. storm event to pass without causing flooding on the existing roadway to meet VDOT and Clty /
of Fairfax Standards for the roadway. The HECRAS model wasrun with the updated flow mformatlon
using the proposed 8’ x 4 ‘box and the proposed 10’x 4’ box culvert beneath Panther Place. The HECRAS
model verified the Woolpert SWM model providing similar relative water surface elevations aTong the -
modeled floodway including the 2’ freeboard for the 25 yr. e'\'/ent at the-Fairfax Boulevard crossing. The’
calibrated HECRAS model was used to evaluate the eX|st|ng and proposed cond|t|ons W|th|n the T
floodplain on the Paul VI Redevelopment site. -

In order to remove the 100 yr. floodplain limits from the site and contaln the storm event within the
proposed culvert multiple pipe and box culvert options were modeled and reviewed for conformance
with site requirements. The proposed culvert would need to minimize on-site |mpacts be: construct|ble
not require extensive downstream outfall grading and provide the requwed hydraulic elements'to
minimize water on the existing and adjacent sites. A 10’ x 5’ box culvert was chosen to meet'the
requirements for the site downstream of the proposed City project to the eX|st|ng outfall at'the Tusico.
Branch and the unnamed tributary to Accotink Creek. The analysis of the proposed 1Gf‘.x 5" box:culyert’ i
included in Appendix D is illustrated in plan view in Exhibits B and C with the proposed 100yrand 500yr.
floodplain limits depicted on the working topographic map of the site. The model shows that storms up
to the 100 yr. event are contained within the box culvert on the site and that there is less than'IO.Ol’ of
water on the Fairfax Boulevard roadway during that 100 yr. event. A plan and profile of thé(proposed
improvements along with a profile showing proposed WSEL’s for the 2yr. -500 yr. events are mcluded as
Exhibits D and E in Appendix D. : *

Summary

The model shows that the proposed City 8’ x 4’ improvement combined with the proposed 10’ x 5 bo'x-
culvert from Fairfax Boulevard to the outfall at Tusico Branch and the unnamed tributary o_f-'Ac"c‘o,tink i
Creek will contain the 100 yr. storm event on the site and provide improved conditions for the Fai\'rfax"'
Boulevard crossing and adjacent properties. The 100 yr. event WSEL at the Fairfax Boulevard crossing is
less than 0.1’ depth and the modeled WSEL at Panther place shows 0.2” of depth at the downstream end
of the crossing with the 100 yr. floodplain tying into the existing limits just upstream of the Keith Aventje
Crossing. The 50 yr. modeled event WSEL at Fairfax Boulevard does not impact the roadway and |
provides an improved condition for motorists traveling the corridor above the condition provided by the
proposed City improvement project using the 8’ x 4’ box culvert downstream.

Existing and proposed 100 yr. and 500 yr. floodplain limits are included in Appendix B in Exhibits A and
B. A sample of the proposed revision to the FEMA FIRM map is included in Appendix D as Exhibit F. Table
4, comparing water surface elevations for existing and proposed model conditions, is shown below to
summarize the proposed Paul VI improvements on the existing Fairfax Boulevard crossing. The table
shows lowered water surface elevations on the proposed Paul VI redevelopment site, the adjacent land



and upstream properties along the Tusico Branch, and the unnamed tributary to Accotink Creek WSEL’s
downstream in the existing channel are not changed based on the proposed modeled| ‘condition.
Proposed water surface elevations for the 2,10,25,50,100 and 500 yr. events are shown in-profile along
the Tusico Branch of the unnamed tributary to Accotinnk Creek in Appendlx b ExhlbltE The proposed
revision to the FEMA map panel is shown in Appendix D Exhibit F. [

Table4 S|
HECRAS Modeled Existing vs Proposed WSEL Comparlson Table iy
Tusico Branch Unnamed Trlbu‘ta_ry to Accotink Creek

Differente

Exist ~  Prop (10x5)  (Prop-Exist)
S W.SElev
Reach RiverSta Profile QTotal(cfs) W.S. Elev (ft. ) ' (ft.) W.S. Elev (ft.)
1 3159 2 yr. 89 38412 138425 a3
1 3159 10 yr. 222 386.87 S [38705 7 018
1 3159 25 yr. 330 387.36 138712 | 024
1 3159 50 yr. 438 38751 | 38739 Y 012
1 3159 100 yr. 548 387.22 38323 399
1 3159 500 yr. 897 388.78 I 384.24  lasa’
1 3115 Culvert
1 3069 2 yr. 89 383.59 379.89°  “.-3.7
1 3069 10 yr. 222 384.84 381.87". -2:97
1 3069 25 yr. 330 384.93 383.68 . -1.25%
1 3069 50 yr. 438 384.97 383.96 101
1 3069 100 yr. 548 384.59 383.65 | . 094 |
1 3069 500 yr. 897 383.73 38382 | 0.09
1 3039 Culvert
1 3009 2yr. 89 382.11 375.63 648
1 3009 10 yr. 222 384.62 378.99 -5.63
1 3009 25 yr. 330 384.71 380.19 -4.52
1 3009 50 yr. 438 384.68 380.44 -4.24
1 3009 100 yr. 548 384.06 382.29 1.77
1 3009 500 yr. 897 385.43 383.03 2.4
1 2916 Culvert
1 2824 2 yr. 92 379.09 373.34 -5.75



Reach
1

R R R R R R I ) [ R R R R R R R R

N )

River Sta
2824
2824
2824
2523
2523
2523
2523
2523
2523

2483

2443.764
2443.764
2443.764
2443.764
2443.764
2443.764

2160.924
2160.924
2160.924
2160.924
2160.924
2160.924

1905.58
1905.58
1905.58
1905.58
1905.58
1905.58

Profile
50 yr.
100 yr.
500 yr.
2yr.
10 yr.
25 yr.
50 yr.
100 yr.
500 yr.

2 yr.
10 yr.
25 yr.
50 yr.
100 yr.
500 yr.

2 yr.
10 yr.
25 yr.
50 yr.
100 yr.
500 yr.

2 yr.
10 yr.
25 yr.
50 yr.
100 yr.
500 yr.

Q Total (cfs)

445
565
923
92
229
341
445
565
923

Culvert

143
336
489
630
794
1278

143
336
489
630
794
1278

143
336
489
630
794
1278

Exist

W.S. Elev (ft.) "

381.59
381.35

383.32
\3747

376.35

375.9.
375.48
377.39
377:78 -

371.08
372.33
372.67
372.87
373.12
373.56

369.98
370.56
370.79
371
371.04
371.36

369.64
369.91
370.14
370.46
370.22
370.46

“Prop (10x5)
y : W‘.S_. Elev
(ft.)

378.08

375,63
378.92

371.11
372.34

37061
371.07
375.41
374.92

371.08

37233

372.67 -

372.87
373.12

373.56

369.98

370.56

370.79 |

371
371.04

371.36 <

369.64
369.91
370.14
370.46
370.22
370.46

Differ_ence
“ (Prop-Exist)

"W.S. Elev (ft.
.-3.51

-5.72

a4l
~.-3.59

_"4.“(‘_)_1 |
-5.29"

,1

441

1987
286

©O 0o oo o

oo oo o o

©O o o o oo



The following table is provided to meet item 1 checklist requirements ffor the City of, Famrfax FIoodeam
Permit Application. A site plan is included in Appendix B for item 2 and the calculatlons included with

this report meet the requirements for a Hydraulic Report listed as item 3 on the report appllcatlon

Paul VI Redevelopment Plan 'Ch,ecklist
Data Table for 100 Yr. Floodplain Permit Application

Impervious surface in floodplain

Area of floodplain vegetation disturbed
Area of floodplain land graded

Max depth of cut or fill on floodplain land

Pre and Post development stream velocities

Base elevation of lowest level (ft.)

Market value of existing struct and prop work

Table 5

T

\.

Exi§ting ' g Proposea“x ;
2.47 Acres " OAcres* |
2.86 Acrés - 0.15 Acres* |
2.86 Acres | ‘ . 0.a5Acres*

N/A | S L2fe il
7.39 ft/sus " . 894ft/sus.
6.61 ft/s ds - 5.61fft/s ds
386.0 ff-Res
3815 " 376.0ff Parking .
$5,345,800 $0*

|
1+

* 100 Yr. floodplain contained within 10'x5' box culvert below ground on site ‘



APPENDIX A

DRAINAGE AREA MAP AN
HYDROLIGIC CALCULATION
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 1
Northern Basin A
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 23.7 + 0.00 + 0.00 = 23.71
Shallow Concentrated Flow

Flow length (ft) = 145.00 595.00 0.00

Watercourse slope (%) = 1.50 1.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.98 2.03 0.00
Travel Time (min) = 1.22 + 4.88 + 0.00 = 6.10
Channel Flow

X sectional flow area (sqft) = 7.07 20.50 0.00

Wetted perimeter (ft) = 942 15.70 0.00

Channel slope (%) = 1.67 1.25 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =10.59

13.28
0.00

Flow length (ft) ({01)3920.0 757.0 0.0

Travel Time (min) = 6.17 + 0.95 + 0.00 = 712

Total Travel TimMe, TC s s e e s e e e 36.90 min



TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 2
DRAINAGE BASISIN AREA B
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 23.7 + 0.00 + 0.00 = 23.71
Shallow Concentrated Flow

Flow length (ft) = 260.00 310.00 0.00

Watercourse slope (%) = 1.00 1.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.61 2.03 0.00
Travel Time (min) = 2.69 + 2.54 + 0.00 = 5.23
Channel Flow

X sectional flow area (sqft) = 3.14 3.14 0.00

Wetted perimeter (ft) = 6.28 6.28 0.00

Channel slope (%) = 1.39 1.18 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =7.36

6.78
0.00

Flow length (ft) ({01)2103.0 497.0 0.0

Travel Time (min) = 4.76 +  1.22 + 0.00 = 5.98

Total Travel TimMe, TC s s e e s e e e 34.90 min



TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 5
Drianage Basin D1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.16 0.00 0.00
Travel Time (min) = 16.93 + 0.00 + 0.00 = 16.93
Shallow Concentrated Flow

Flow length (ft) = 256.00 0.00 0.00

Watercourse slope (%) = 1.31 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.85 0.00 0.00
Travel Time (min) = 2.31 + 0.00 + 0.00 = 231
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC s s e e s e e e 19.20 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 8
DRAINAGE BASIN AREA D2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 75.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.35 0.00 0.00
Travel Time (min) = 9.15 + 0.00 + 0.00 = 915
Shallow Concentrated Flow

Flow length (ft) = 383.00 0.00 0.00

Watercourse slope (%) = 1.49 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =2.48 0.00 0.00
Travel Time (min) = 2.57 + 0.00 + 0.00 = 2.57
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC s s e e s e e e 11.70 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 11
DRAINAGE BASIN AREA D3
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 17.97 + 0.00 + 0.00 = 17.97
Shallow Concentrated Flow

Flow length (ft) = 944.00 0.00 0.00

Watercourse slope (%) = 1.60 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.04 0.00 0.00
Travel Time (min) = 7.7 + 0.00 + 0.00 = 7.7
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC s s e e s e e e 25.70 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 13
DRAINAGE BASIN AREA C1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 4.28 0.00 0.00
Travel Time (min) = 10.04 + 0.00 + 0.00 = 10.04
Shallow Concentrated Flow

Flow length (ft) = 920.00 0.00 0.00

Watercourse slope (%) = 2.66 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.63 0.00 0.00
Travel Time (min) = 5.83 + 0.00 + 0.00 = 5.83
Channel Flow

X sectional flow area (sqft) = 3.14 0.00 0.00

Wetted perimeter (ft) = 6.28 0.00 0.00

Channel slope (%) = 1.98 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =8.78

0.00
0.00

Flow length (ft) ({0})674.0 0.0 0.0

Travel Time (min) = 1.28 + 0.00 + 0.00 = 1.28

Total Travel TimMe, TC s s e e s e e e 17.10 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 14
DRAINAGE BASIN AREA C2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.81 0.00 0.00
Travel Time (min) = 1417 + 0.00 + 0.00 = 1417
Shallow Concentrated Flow

Flow length (ft) = 555.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 4.05 + 0.00 + 0.00 = 4.05
Channel Flow

X sectional flow area (sqft) = 3.14 0.00 0.00

Wetted perimeter (ft) = 6.28 0.00 0.00

Channel slope (%) = 1.98 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =8.78

0.00
0.00

Flow length (ft) ({01)635.0 0.0 0.0

Travel Time (min) = 1.20 + 0.00 + 0.00 = 1.20

Total Travel TimMe, TC s s e e s e e e 19.40 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 16
DRAINAGE BASIN AREA C3
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.81 0.00 0.00
Travel Time (min) = 1417 + 0.00 + 0.00 = 1417
Shallow Concentrated Flow

Flow length (ft) = 505.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 3.69 + 0.00 + 0.00 = 3.69
Channel Flow

X sectional flow area (sqft) = 3.14 0.00 0.00

Wetted perimeter (ft) = 6.28 0.00 0.00

Channel slope (%) = 2.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =8.83

0.00
0.00

Flow length (ft) ({01)1138.0 0.0 0.0

Travel Time (min) = 215 + 0.00 + 0.00 = 215

Total Travel TimMe, TC s s e e s e e e 20.00 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 19
DRAINAGE BASIN AREA C4
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.83 0.00 0.00
Travel Time (min) = 14.11 + 0.00 + 0.00 = 1411
Shallow Concentrated Flow

Flow length (ft) = 1287.00 0.00 0.00

Watercourse slope (%) = 4.20 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.31 0.00 0.00
Travel Time (min) = 6.49 + 0.00 + 0.00 = 6.49
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC s s e e s e e e 20.60 min
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TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 20
DRAINAGE BASIN AREA E
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.17 0.00 0.00

Land slope (%) = 1.25 0.00 0.00
Travel Time (min) = 16.43 + 0.00 + 0.00 = 16.43
Shallow Concentrated Flow

Flow length (ft) = 551.00 0.00 0.00

Watercourse slope (%) = 3.17 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.87 0.00 0.00
Travel Time (min) = 3.20 + 0.00 + 0.00 = 3.20
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC s s e e s e e e 19.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 1
Northern Basin A

Thursday, 02 /2 /2017

Hydrograph type = SCS Runoff Peak discharge = B55.77 cfs

Storm frequency = 2yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 280,182 cuft

Drainage area = 85.690 ac Curve number = 72*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 36.90 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(45.470 x 70) + (9.460 x 92) + (30.760 x 70)] / 85.690

Northern Basin A

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
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20.00 20.00
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== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 2

DRAINAGE BASISIN AREA B

Hydrograph type = SCS Runoff Peak discharge = 30.24 cfs

Storm frequency = 2yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 154,738 cuft

Drainage area = 50.130 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 34.90 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.260 x 92) + (46.870 x 70)] / 50.130

DRAINAGE BASISIN AREA B

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)

35.00 35.00
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20.00 5 20.00
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= Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 3
Box Culvert

Thursday, 02 /2 /2017

Hydrograph type = Combine Peak discharge = 86.01 cfs
Storm frequency = 2yrs Time to peak = 736 min
Time interval = 2min Hyd. volume = 434,920 cuft
Inflow hyds. =1,2 Contrib. drain. area = 135.820 ac
Box Culvert
Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
NS S
e
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 4

Pipe to Inlet 1731

Hydrograph type = Reach Peak discharge = 86.07 cfs

Storm frequency = 2yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 434,920 cuft

Inflow hyd. No. = 3 - Box Culvert Section type = Circular

Reach length = 299.0 ft Channel slope = 0.7%

Manning's n = 0.013 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 6.957 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.0470

Modified Att-Kin routing method used.

Pipe to Inlet 1731

Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
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= Hyd No. 4 = Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 5

Drianage Basin D1

Thursday, 02 /2 /2017

Hydrograph type = SCS Runoff Peak discharge = 5.389 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 17,196 cuft

Drainage area = 2.040 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.20 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.040 x 92)] / 2.040

Drianage Basin D1

Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

T ——
0.00 0.00
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——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017
Hyd. No. 6
<no description>
Hydrograph type = Combine Peak discharge = 88.40 cfs
Storm frequency = 2yrs Time to peak = 738 min
Time interval = 2min Hyd. volume = 452,116 cuft
Inflow hyds. = 4,5 Contrib. drain. area = 2.040 ac
<no description>
Q (cfs) Hyd. No. 6 - 2 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
P
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 6 = Hyd No. 4 = Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 7

Pipe flows to 1667

Hydrograph type = Reach Peak discharge = 88.50 cfs

Storm frequency = 2yrs Time to peak = 740 min

Time interval = 2min Hyd. volume = 452,115 cuft

Inflow hyd. No. = 6 - <no description> Section type = Circular

Reach length = 177.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.3122

Modified Att-Kin routing method used.

Pipe flows to 1667

Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
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20.00 20.00
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== Hyd No. 7 == Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 8

DRAINAGE BASIN AREA D2

Hydrograph type = SCS Runoff Peak discharge = 4.696 cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 12,518 cuft

Drainage area = 1.440 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 11.70 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.440 x 92)] / 1.440

DRAINAGE BASIN AREA D2

Q (cfs) Hyd. No. 8 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017
Hyd. No. 9
<no description>
Hydrograph type = Combine Peak discharge = 89.19 cfs
Storm frequency = 2yrs Time to peak = 740 min
Time interval = 2min Hyd. volume = 464,633 cuft
Inflow hyds. =7,8 Contrib. drain. area = 1.440 ac
<no description>
Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 10.00
\‘
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 9 = Hyd No. 7 = Hyd No. 8
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 10

Pipe reach to D3 or node 17629

Hydrograph type = Reach Peak discharge = 89.20 cfs

Storm frequency = 2yrs Time to peak = 742 min

Time interval = 2min Hyd. volume = 464,633 cuft

Inflow hyd. No. = 9 - <no description> Section type = Circular

Reach length = 317.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.0360

Modified Att-Kin routing method used.

Pipe reach to D3 or node 17629

Q (cfs) Hyd. No. 10 - 2 Year Q (cfs)
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——— Hyd No. 10 = Hyd No. 9



Hydrograph Report

11

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 11

DRAINAGE BASIN AREA D3

Hydrograph type = SCS Runoff Peak discharge = 4.377 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2min Hyd. volume = 17,857 cuft

Drainage area = 5.810 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 25.70 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.340 x 92) + (5.470 x 70)] / 5.810

DRAINAGE BASIN AREA D3

Q (cfs) Hyd. No. 11 - 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
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= Hyd No. 11
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017
Hyd. No. 12
<no description>
Hydrograph type = Combine Peak discharge = 92.19 cfs
Storm frequency = 2yrs Time to peak = 740 min
Time interval = 2min Hyd. volume = 482,489 cuft
Inflow hyds. =10, 11 Contrib. drain.area = 5.810 ac
<no description>
Q (cfs) Hyd. No. 12 - 2 Year Q (cfs)
100.00 100.00
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 10.00
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= Hyd No. 12 == Hyd No. 10 = Hyd No. 11
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017
Hyd. No. 13
DRAINAGE BASIN AREA C1
Hydrograph type = SCS Runoff Peak discharge = 2447 cfs
Storm frequency = 2yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 76,504 cuft
Drainage area = 11.650 ac Curve number = 86*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 17.10 min
Total precip. = 3.17in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(8.240 x 92) + (3.410 x 70)] / 11.650
DRAINAGE BASIN AREA C1
Q (cfs) Hyd. No. 13 - 2 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
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Time (min)
= Hyd No. 13
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 14

DRAINAGE BASIN AREA C2

Hydrograph type = SCS Runoff Peak discharge = 23.62 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 74,016 cuft

Drainage area = 10.350 ac Curve number = 88*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.40 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.270 x 92) + (2.080 x 70)] / 10.350

DRAINAGE BASIN AREA C2

Q (cfs) Hyd. No. 14 - 2 Year Q (cfs)
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== Hyd No. 14
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 15

C1 and C2 (pipes along Fairfax Blvd)

Hydrograph type = Combine Peak discharge = 48.09 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 150,520 cuft

Inflow hyds. = 13,14 Contrib. drain. area = 22.000 ac

C1 and C2 (pipes along Fairfax Blvd)

Q(cfs) Hyd. No. 15 - 2 Year Q (cfs)
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= Hyd No. 15 = Hyd No. 13 = Hyd No. 14



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 16

DRAINAGE BASIN AREA C3

Hydrograph type = SCS Runoff Peak discharge = 28.72 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 90,077 cuft

Drainage area = 15.660 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.00 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(9.340 x 92) + (6.320 x 70)] / 15.660

DRAINAGE BASIN AREA C3

Q (cfs) Hyd. No. 16 - 2 Year Q (cfs)
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== Hyd No. 16
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 17

<no description>

Hydrograph type = Combine Peak discharge = 133.48 cfs

Storm frequency = 2yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 723,087 cuft

Inflow hyds. = 12,15, 16 Contrib. drain. area = 15.660 ac

<no description>

Q (cfs) Hyd. No. 17 - 2 Year Q (cfs)
140.00 140.00
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100.00 100.00
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= Hyd No. 17 = Hyd No. 12 = Hyd No. 15 = Hyd No. 16
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 02 /2 /2017

Hyd. No. 18

Channel reach to bottom of C4

Hydrograph type = Reach Peak discharge = 133.74 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2min Hyd. volume = 723,087 cuft

Inflow hyd. No. = 17 - <no description> Section type = Trapezoidal

Reach length = 259.0 ft Channel slope =18%

Manning's n = 0.040 Bottom width = 14.0ft

Side slope = 3.0:1 Max. depth = 3.0ft

Rating curve x = 0.852 Rating curve m = 1.429

Ave. velocity = 0.00 ft/s Routing coeff. = 1.1260

Modified Att-Kin routing method used.

Channel reach to bottom of C4

Q (cfs) Hyd. No. 18 - 2 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 18 = Hyd No. 17
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Thursday, 02 /2 /2017

Hyd. No. 19

DRAINAGE BASIN AREA C4

Hydrograph type = SCS Runoff Peak discharge = 3.712 cfs

Storm frequency = 2yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 14,437 cuft

Drainage area = 4.820 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.60 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(4.820 x 70)] / 4.820

DRAINAGE BASIN AREA C4

Q (cfs) Hyd. No. 19 - 2 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 19
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Hyd. No. 20

DRAINAGE BASIN AREA E

Hydrograph type = SCS Runoff Peak discharge = 1.955 cfs

Storm frequency = 2yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 6,269 cuft

Drainage area = 1.380 ac Curve number = 78*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.60 min

Total precip. = 3.17in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.510 x 92) + (0.870 x 70)] / 1.380

DRAINAGE BASIN AREA E

Q(cfs) Hyd. No. 20 - 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 20
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Hyd. No. 21

Tusico Branch Channel

Hydrograph type = Combine Peak discharge = 139.07 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2min Hyd. volume = 743,793 cuft

Inflow hyds. = 18,19, 20 Contrib. drain. area = 6.200 ac

Tusico Branch Channel

Q(cfs) Hyd. No. 21 - 2 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 N 20.00

? \¥
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 21 == Hyd No. 18 = Hyd No. 19 = Hyd No. 20
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Hyd. No. 1
Northern Basin A

Thursday, 02 /2 /2017

Hydrograph type = SCS Runoff Peak discharge = 206.72 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 943,161 cuft

Drainage area = 85.690 ac Curve number = 72*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 36.90 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(45.470 x 70) + (9.460 x 92) + (30.760 x 70)] / 85.690

Northern Basin A

Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)
210.00 210.00
180.00 1” 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \\ 30.00

0.00 4) 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1
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Thursday, 02 /2 /2017

Hyd. No. 2

DRAINAGE BASISIN AREA B

Hydrograph type = SCS Runoff Peak discharge = 116.92 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 534,574 cuft

Drainage area = 50.130 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 34.90 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.260 x 92) + (46.870 x 70)] / 50.130

DRAINAGE BASISIN AREA B

Q (cfs) Hyd. No. 2 - 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 5 40.00

20.00 \\ 20.00

0.00 J 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2
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Thursday, 02 /2 /2017

Hyd. No. 3

Box Culvert

Hydrograph type = Combine Peak discharge = 323.64 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 1,477,734 cuft

Inflow hyds. =1,2 Contrib. drain. area = 135.820 ac

Box Culvert

Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 \ 50.00

\¥
T ————
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3

= Hyd No. 1

= Hyd No. 2
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Thursday, 02 /2 /2017

Hyd. No. 4

Pipe to Inlet 1731

Hydrograph type = Reach Peak discharge = 325.40 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 1,477,735 cuft

Inflow hyd. No. = 3 - Box Culvert Section type = Circular

Reach length = 299.0 ft Channel slope = 0.7%

Manning's n = 0.013 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 6.957 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.6105

Modified Att-Kin routing method used.

Pipe to Inlet 1731

Q (cfs) Hyd. No. 4 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 \\ 50.00

A) \;
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 4

——— Hyd No. 3
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Thursday, 02 /2 /2017

Hyd. No. 5

Drianage Basin D1

Hydrograph type = SCS Runoff Peak discharge = 11.50 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 38,196 cuft

Drainage area = 2.040 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.20 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.040 x 92)] / 2.040

Drianage Basin D1

Q (cfs) Hyd. No. 5 - 25 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

) [ ———
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Thursday, 02 /2 /2017

Hyd. No. 6

<no description>

Hydrograph type = Combine Peak discharge = 331.26 cfs

Storm frequency = 25yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 1,515,931 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 2.040 ac

<no description>

Q (cfs) Hyd. No. 6 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 \\ 50.00

0.00 i\ - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6

== Hyd No. 4

——— Hyd No. 5
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Thursday, 02 /2 /2017

Hyd. No. 7

Pipe flows to 1667

Hydrograph type = Reach Peak discharge = 331.69 cfs

Storm frequency = 25yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 1,515,931 cuft

Inflow hyd. No. = 6 - <no description> Section type = Circular

Reach length = 177.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.7546

Modified Att-Kin routing method used.

Pipe flows to 1667

Q (cfs) Hyd. No. 7 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 \\ 50.00

0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
= Hyd No. 7 = Hyd No. 6
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Thursday, 02 /2 /2017

Hyd. No. 8

DRAINAGE BASIN AREA D2

Hydrograph type = SCS Runoff Peak discharge = 9.983 cfs

Storm frequency = 25yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 27,804 cuft

Drainage area = 1.440 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 11.70 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.440 x 92)] / 1.440

DRAINAGE BASIN AREA D2

Q (cfs) Hyd. No. 8 - 25 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 m—— —] 0.00

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 8
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Hyd. No. 9

<no description>

Hydrograph type = Combine Peak discharge = 333.22 cfs

Storm frequency = 25yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 1,543,736 cuft

Inflow hyds. =7,8 Contrib. drain. area = 1.440 ac

<no description>

Q (cfs) Hyd. No. 9 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 J \ 50.00

0.00 /- 0.00
0 600 720 8

0 120 240 360 48 40 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 9 = Hyd No. 7 = Hyd No. 8
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Hyd.

No. 10

Pipe reach to D3 or node 17629

Thursday, 02 /2 /2017

Hydrograph type = Reach Peak discharge = 334.98 cfs

Storm frequency = 25yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 1,543,736 cuft

Inflow hyd. No. = 9 - <no description> Section type = Circular

Reach length = 317.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.6012

Modified Att-Kin routing method used.

Pipe reach to D3 or node 17629

Q (cfs) Hyd. No. 10 -- 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 i \\ 50.00

0.00 = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
= Hyd No. 10 = Hyd No. 9
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Thursday, 02 /2 /2017

Hyd. No. 11

DRAINAGE BASIN AREA D3

Hydrograph type = SCS Runoff Peak discharge = 16.69 cfs

Storm frequency = 25yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 61,689 cuft

Drainage area = 5.810 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 25.70 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.340 x 92) + (5.470 x 70)] / 5.810

DRAINAGE BASIN AREA D3

Q (cfs) Hyd. No. 11 - 25 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 J 0.00

0 120 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 11
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Hyd. No. 12

<no description>

Hydrograph type = Combine Peak discharge = 347.62 cfs

Storm frequency = 25yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 1,605,426 cuft

Inflow hyds. =10, 11 Contrib. drain.area = 5.810 ac

<no description>

Q (cfs) Hyd. No. 12 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 i \\ 50.00

0.00 '\* 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 12 == Hyd No. 10 = Hyd No. 11
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Thursday, 02 /2 /2017

Hyd. No. 13

DRAINAGE BASIN AREA C1

Hydrograph type = SCS Runoff Peak discharge = 59.49 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 190,092 cuft

Drainage area = 11.650 ac Curve number = 86*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 17.10 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.240 x 92) + (3.410 x 70)] / 11.650

DRAINAGE BASIN AREA C1

Q (cfs) Hyd. No. 13 -- 25 Year Q (cfs)

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

0.00 | 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560

Time (min)

= Hyd No. 13
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Thursday, 02 /2 /2017

Hyd. No. 14

DRAINAGE BASIN AREA C2

Hydrograph type = SCS Runoff Peak discharge = 54.85 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 177,054 cuft

Drainage area = 10.350 ac Curve number = 88*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.40 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.270 x 92) + (2.080 x 70)] / 10.350

DRAINAGE BASIN AREA C2

Q (cfs) Hyd. No. 14 - 25 Year Q (cfs)

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

) [ ———
0.00 —] = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 14
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Thursday, 02 /2 /2017

Hyd. No. 15

C1 and C2 (pipes along Fairfax Blvd)

Hydrograph type = Combine Peak discharge = 114.35 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 367,146 cuft

Inflow hyds. = 13,14 Contrib. drain. area = 22.000 ac

C1 and C2 (pipes along Fairfax Blvd)

Q(cfs) Hyd. No. 15 - 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

\
0.00 e | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 15 = Hyd No. 13 = Hyd No. 14
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Thursday, 02 /2 /2017

Hyd. No. 16

DRAINAGE BASIN AREA C3

Hydrograph type = SCS Runoff Peak discharge = 75.12 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 237,330 cuft

Drainage area = 15.660 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.00 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(9.340 x 92) + (6.320 x 70)] / 15.660

DRAINAGE BASIN AREA C3

Q (cfs) Hyd. No. 16 -- 25 Year Q (cfs)

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 ) \\ 10.00

0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 16
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Hyd. No. 17

<no description>

Hydrograph type = Combine Peak discharge = 453.05 cfs

Storm frequency = 25yrs Time to peak = 730 min

Time interval = 2min Hyd. volume = 2,209,901 cuft

Inflow hyds. = 12,15, 16 Contrib. drain. area = 15.660 ac

<no description>

Q (cfs) Hyd. No. 17 -- 25 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 &\ 60.00

§
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 17 = Hyd No. 12 = Hyd No. 15 = Hyd No. 16
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Hyd.

No. 18

Channel reach to bottom of C4

Thursday, 02 /2 /2017

Hydrograph type = Reach Peak discharge = 453.56 cfs

Storm frequency = 25yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 2,209,902 cuft

Inflow hyd. No. = 17 - <no description> Section type = Trapezoidal

Reach length = 259.0 ft Channel slope =18%

Manning's n = 0.040 Bottom width = 14.0ft

Side slope = 3.0:1 Max. depth = 3.0ft

Rating curve x = 0.852 Rating curve m = 1.429

Ave. velocity = 0.00 ft/s Routing coeff. = 1.3007

Modified Att-Kin routing method used.

Channel reach to bottom of C4

Q (cfs) Hyd. No. 18 - 25 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 \\ 60.00

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 18

= Hyd No. 17
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Thursday, 02 /2 /2017

Hyd. No. 19

DRAINAGE BASIN AREA C4

Hydrograph type = SCS Runoff Peak discharge = 14.70 cfs

Storm frequency = 25yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 51,233 cuft

Drainage area = 4.820 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.60 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(4.820 x 70)] / 4.820

DRAINAGE BASIN AREA C4

Q (cfs) Hyd. No. 19 -- 25 Year Q (cfs)

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 J 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 19



Hydrograph Report

41

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 20

DRAINAGE BASIN AREA E

Hydrograph type = SCS Runoff Peak discharge = 5.856 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 18,327 cuft

Drainage area = 1.380 ac Curve number = 78*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.60 min

Total precip. = 6.091in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.510 x 92) + (0.870 x 70)] / 1.380

DRAINAGE BASIN AREA E

Q (cfs) Hyd. No. 20 -- 25 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ) 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 20
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Hyd. No. 21

Tusico Branch Channel

Hydrograph type = Combine Peak discharge = 470.90 cfs

Storm frequency = 25yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 2,279,462 cuft

Inflow hyds. = 18,19, 20 Contrib. drain. area = 6.200 ac

Tusico Branch Channel

Q (cfs) Hyd. No. 21 - 25 Year Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 ) \\ 70.00

0.00 i \ - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 21 == Hyd No. 18 = Hyd No. 19 = Hyd No. 20
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Hyd. No. 1

Northern Basin A

Hydrograph type = SCS Runoff Peak discharge = 343.32 cfs

Storm frequency = 100 yrs Time to peak = 734 min

Time interval = 2min Hyd. volume = 1,554,824 cuft

Drainage area = 85.690 ac Curve number = 72*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 36.90 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(45.470 x 70) + (9.460 x 92) + (30.760 x 70)] / 85.690

Northern Basin A

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 * 100.00

50.00 \\ 50.00

/ \¥
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1



Hydrograph Report

44

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Thursday, 02 /2 /2017

Hyd. No. 2

DRAINAGE BASISIN AREA B

Hydrograph type = SCS Runoff Peak discharge = 196.08 cfs

Storm frequency = 100 yrs Time to peak = 734 min

Time interval = 2min Hyd. volume = 888,228 cuft

Drainage area = 50.130 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 34.90 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.260 x 92) + (46.870 x 70)] / 50.130

DRAINAGE BASISIN AREA B

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \\ 30.00

\;
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2
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Hyd. No. 3

Box Culvert

Hydrograph type = Combine Peak discharge = 539.41 cfs

Storm frequency = 100 yrs Time to peak = 734 min
Time interval = 2min Hyd. volume = 2,443,053 cuft
Inflow hyds. =1,2 Contrib. drain. area = 135.820 ac
Box Culvert
Q (cfs) Hyd. No. 3 - 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00
80.00 \ 80.00
§=s=a_"
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 3 = Hyd No. 1 = Hyd No. 2
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Hyd. No. 4

Pipe to Inlet 1731

Hydrograph type = Reach Peak discharge = 541.93 cfs

Storm frequency = 100 yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 2,443,054 cuft

Inflow hyd. No. = 3 - Box Culvert Section type = Circular

Reach length = 299.0 ft Channel slope = 0.7%

Manning's n = 0.013 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 6.957 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.7465

Modified Att-Kin routing method used.

Pipe to Inlet 1731

Q (cfs) Hyd. No. 4 - 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 \\ 80.00

) \;
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 4 = Hyd No. 3
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Thursday, 02 /2 /2017

Hyd. No. 5

Drianage Basin D1

Hydrograph type = SCS Runoff Peak discharge = 16.28 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 55,165 cuft

Drainage area = 2.040 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.20 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.040 x 92)] / 2.040

Drianage Basin D1

Q (cfs) Hyd. No. 5 - 100 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Hyd. No. 6

<no description>

Hydrograph type = Combine Peak discharge = 550.17 cfs

Storm frequency = 100 yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 2,498,218 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 2.040 ac

<no description>

Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 \\ 80.00

0.00 N 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 6 = Hyd No. 4 = Hyd No. 5
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Hyd. No. 7

Pipe flows to 1667

Hydrograph type = Reach Peak discharge = 551.17 cfs

Storm frequency = 100 yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 2,498,219 cuft

Inflow hyd. No. = 6 - <no description> Section type = Circular

Reach length = 177.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.8446

Modified Att-Kin routing method used.

Pipe flows to 1667

Q (cfs) Hyd. No. 7 - 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 \\ 80.00

) \¥
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 7 == Hyd No. 6
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Thursday, 02 /2 /2017

Hyd. No. 8

DRAINAGE BASIN AREA D2

Hydrograph type = SCS Runoff Peak discharge = 14.12 cfs

Storm frequency = 100 yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 40,157 cuft

Drainage area = 1.440 ac Curve number = 92*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 11.70 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.440 x 92)] / 1.440

DRAINAGE BASIN AREA D2

Q (cfs) Hyd. No. 8 - 100 Year Q (cfs)

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 — 0.00

0 120 240 360 480 600 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 8
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Hyd. No. 9

<no description>

Hydrograph type = Combine Peak discharge = 553.73 cfs

Storm frequency = 100 yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 2,538,375 cuft

Inflow hyds. =7,8 Contrib. drain. area = 1.440 ac

<no description>

Q (cfs) Hyd. No. 9 - 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 \\ 80.00

0.00 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 9 = Hyd No. 7 = Hyd No. 8
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Hyd. No. 10

Pipe reach to D3 or node 17629

Hydrograph type = Reach Peak discharge = 557.38 cfs

Storm frequency = 100 yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 2,538,402 cuft

Inflow hyd. No. = 9 - <no description> Section type = Circular

Reach length = 317.0 ft Channel slope =15%

Manning's n = 0.015 Bottom width = 5.0ft

Side slope = 0.0:1 Max. depth = 0.0ft

Rating curve x = 8.613 Rating curve m = 1.250

Ave. velocity = 0.00 ft/s Routing coeff. = 1.7393

Modified Att-Kin routing method used.

Pipe reach to D3 or node 17629

Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 j \\ 80.00

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 10 = Hyd No. 9
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Thursday, 02 /2 /2017

Hyd. No. 11

DRAINAGE BASIN AREA D3

Hydrograph type = SCS Runoff Peak discharge = 27.94 cfs

Storm frequency = 100 yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 102,501 cuft

Drainage area = 5.810 ac Curve number = 71"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 25.70 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.340 x 92) + (5.470 x 70)] / 5.810

DRAINAGE BASIN AREA D3

Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)

28.00 m 28.00

24.00 24.00

20.00 20.00

16.00 16.00

12.00 ” 12.00
8.00 8.00
4.00 ) \\ 4.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 11
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Thursday, 02 /2 /2017

Hyd. No. 12

<no description>

Hydrograph type = Combine Peak discharge = 578.06 cfs

Storm frequency = 100 yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 2,640,901 cuft

Inflow hyds. =10, 11 Contrib. drain.area = 5.810 ac

<no description>

Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)
640.00 640.00
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 \\ 80.00

J'\ \;
0.00 —J 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 12

== Hyd No. 10

= Hyd No. 11
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Hyd. No. 13

DRAINAGE BASIN AREA C1

Hydrograph type = SCS Runoff Peak discharge = 87.38 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 284,582 cuft

Drainage area = 11.650 ac Curve number = 86*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 17.10 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.240 x 92) + (3.410 x 70)] / 11.650

DRAINAGE BASIN AREA C1

Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)

90.00 90.00

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 \\ 10.00

0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

= Hyd No. 13
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Hyd. No. 14

DRAINAGE BASIN AREA C2

Hydrograph type = SCS Runoff Peak discharge = 79.49 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 261,842 cuft

Drainage area = 10.350 ac Curve number = 88*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.40 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.270 x 92) + (2.080 x 70)] / 10.350

DRAINAGE BASIN AREA C2

Q (cfs) Hyd. No. 14 -- 100 Year Q (cfs)

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 \\ 10.00

I —
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 14
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Thursday, 02 /2 /2017

Hyd. No. 15

C1 and C2 (pipes along Fairfax Blvd)

Hydrograph type = Combine Peak discharge = 166.87 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 546,424 cuft

Inflow hyds. = 13,14 Contrib. drain. area = 22.000 ac

C1 and C2 (pipes along Fairfax Blvd)

Q (cfs) Hyd. No. 15 -- 100 Year Q (cfs)
180.00 180.00
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \ 20.00

é —
0.00 e e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
= Hyd No. 15 = Hyd No. 13 = Hyd No. 14
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Thursday, 02 /2 /2017

Hyd. No. 16

DRAINAGE BASIN AREA C3

Hydrograph type = SCS Runoff Peak discharge = 112.74 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 362,088 cuft

Drainage area = 15.660 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.00 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(9.340 x 92) + (6.320 x 70)] / 15.660

DRAINAGE BASIN AREA C3

Q (cfs) Hyd. No. 16 -- 100 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

) T ———
0.00 —] 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 16
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Hyd. No. 17
<no description>
Hydrograph type = Combine Peak discharge = 734.24 cfs
Storm frequency = 100 yrs Time to peak = 732 min
Time interval = 2min Hyd. volume = 3,549,415 cuft
Inflow hyds. = 12,15, 16 Contrib. drain. area = 15.660 ac
<no description>
Q (cfs) Hyd. No. 17 -- 100 Year Q (cfs)
735.00 ﬂ 735.00
630.00 630.00
525.00 525.00
420.00 420.00
315.00 315.00
210.00 210.00
105.00 105.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 17 = Hyd No. 12 = Hyd No. 15 = Hyd No. 16
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Hyd.

No. 18

Channel reach to bottom of C4

Thursday, 02 /2 /2017

Hydrograph type = Reach Peak discharge = 734.83 cfs

Storm frequency = 100 yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 3,549,518 cuft

Inflow hyd. No. = 17 - <no description> Section type = Trapezoidal

Reach length = 259.0 ft Channel slope =18%

Manning's n = 0.040 Bottom width = 14.0ft

Side slope = 3.0:1 Max. depth = 3.0ft

Rating curve x = 0.852 Rating curve m = 1.429

Ave. velocity = 0.00 ft/s Routing coeff. = 1.3651

Modified Att-Kin routing method used.

Channel reach to bottom of C4

Q (cfs) Hyd. No. 18 -- 100 Year Q (cfs)
735.00 ” 735.00
630.00 630.00
525.00 525.00
420.00 420.00
315.00 315.00
210.00 210.00
105.00 \\ 105.00

\¥
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 18

= Hyd No. 17
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Hyd. No. 19
DRAINAGE BASIN AREA C4
Hydrograph type = SCS Runoff Peak discharge = 24.86 cfs
Storm frequency = 100 yrs Time to peak = 726 min
Time interval = 2min Hyd. volume = 85,815 cuft
Drainage area = 4.820 ac Curve number = 70*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 20.60 min
Total precip. = 8.41in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(4.820 x 70)] / 4.820
DRAINAGE BASIN AREA C4
Q (cfs) Hyd. No. 19 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 ﬁ 8.00
4.00 4.00
0.00 4—’) 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 19
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Hyd. No. 20

DRAINAGE BASIN AREA E

Hydrograph type = SCS Runoff Peak discharge = 9.149 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 28,910 cuft

Drainage area = 1.380 ac Curve number = 78*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.60 min

Total precip. = 8.41in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.510 x 92) + (0.870 x 70)] / 1.380

DRAINAGE BASIN AREA E

Q (cfs) Hyd. No. 20 -- 100 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 #‘ 4.00
2.00 2.00

) [ ———
0.00 o — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 20
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Hyd. No. 21
Tusico Branch Channel
Hydrograph type = Combine Peak discharge = 763.13 cfs
Storm frequency = 100 yrs Time to peak = 732 min
Time interval = 2min Hyd. volume = 3,664,243 cuft
Inflow hyds. = 18,19, 20 Contrib. drain. area = 6.200 ac
Tusico Branch Channel
Q (cfs) Hyd. No. 21 -- 100 Year Q (cfs)
770.00 770.00
660.00 660.00
550.00 550.00
440.00 440.00
330.00 330.00
220.00 220.00
110.00 \\ 110.00
0.00 — A 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
== Hyd No. 21 == Hyd No. 18 = Hyd No. 19 = Hyd No. 20
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Monday, 01 /23 /2017

Hyd. No. 1

Northern Basin A

Hydrograph type = SCS Runoff Peak discharge = 562.65 cfs

Storm frequency = 500 yrs Time to peak = 734 min

Time interval = 2 min Hyd. volume = 2,562,917 cuft

Drainage area = 85.690 ac Curve number = 72%

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 36.90 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(45.470 x 70) + (9.460 x 92) + (30.760 x 70)] / 85.690

Northern Basin A

Q(cfs) Hyd. No. 1 -- 3 Year Q(cfs)
640.00 640.00
560.00 560.00
480.00 480.00
400.00 400.00
320.00 320.00
240.00 240.00
160.00 160.00

80.00 l\ 80.00

\;
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 1
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Monday, 01 /23 /2017

Hyd. No. 2

DRAINAGE BASISIN AREA B

Hydrograph type = SCS Runoff Peak discharge = 323.99 cfs

Storm frequency = 500 yrs Time to peak = 734 min

Time interval = 2 min Hyd. volume = 1,473,649 cuft

Drainage area = 50.130 ac Curve number = 717

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 34.90 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.260 x 92) + (46.870 x 70)] / 50.130

DRAINAGE BASISIN AREA B

Q(cfs) Hyd. No. 2 - 3 Year Q(cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 + 100.00

50.00 l\ 50.00

\;
0.00 | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 2
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Monday, 01 /23 /2017

Hyd. No. 3
Box Culvert
Hydrograph type = Combine Peak discharge = 886.64 cfs
Storm frequency = 500 yrs Time to peak = 734 min
Time interval = 2 min Hyd. volume = 4,036,565 cuft
Inflow hyds. =12 Contrib. drain. area = 135.820 ac
Box Culvert
Q(cfs) Hyd. No. 3 - 3 Year Q(cfs)
889.00 889.00
762.00 762.00
635.00 635.00
508.00 508.00
381.00 381.00
254.00 254.00
127.00 \ 127.00
\
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 3

e Hyd No. 1

e Hyd No. 2
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Hyd. No. 4
Pipe to Inlet 1731
Hydrograph type = Reach Peak discharge = 889.29 cfs
Storm frequency = 500 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 4,036,567 cuft
Inflow hyd. No. = 3 - Box Culvert Section type = Circular
Reach length = 299.0 ft Channel slope = 0.7%
Manning's n = 0.013 Bottom width = 5.0ft
Side slope = 0.0:1 Max. depth = 0.0t
Rating curve x = 6.957 Rating curve m = 1.250
Ave. velocity = 0.00 ft/s Routing coeff. = 1.8378
Modified Att-Kin routing method used.
Pipe to Inlet 1731
Q(cfs) Hyd. No. 4 - 3 Year Q(cfs)
889.00 889.00
762.00 762.00
635.00 635.00
508.00 508.00
381.00 381.00
254.00 254.00
127.00 \\ 127.00
\;
0.00 " A 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 4 e Hyd No. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 5

Drianage Basin D1

Monday, 01 /23 /2017

Hydrograph type = SCS Runoff Peak discharge = 23.61 cfs
Storm frequency = 500 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 81,576 cuft
Drainage area = 2.040 ac Curve number = 92*
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 19.20 min
Total precip. = 12.00in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.040 x 92)] / 2.040
Drianage Basin D1
Q(cfs) Hyd. No. 5 - 3 Year Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
) T ———
0.00 m— 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 5
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Hyd. No. 6
<no description>
Hydrograph type = Combine Peak discharge = 901.19 cfs
Storm frequency = 500 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 4,118,143 cuft
Inflow hyds. =45 Contrib. drain. area = 2.040 ac
<no description>
Q(cfs) Hyd. No. 6 - 3 Year Q(cfs)
903.00 903.00
774.00 774.00
645.00 645.00
516.00 516.00
387.00 387.00
258.00 258.00
129.00 \\ 129.00
0.00 7\ - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 6 e Hyd No. 4 e Hyd No. 5
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Hyd. No. 7
Pipe flows to 1667
Hydrograph type = Reach Peak discharge = 905.09 cfs
Storm frequency = 500 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 4,118,155 cuft
Inflow hyd. No. = 6 - <no description> Section type = Circular
Reach length = 177.0 ft Channel slope =15%
Manning's n = 0.015 Bottom width = 5.0ft
Side slope = 0.0:1 Max. depth = 0.0t
Rating curve x = 8.613 Rating curve m = 1.250
Ave. velocity = 0.00 ft/s Routing coeff. = 1.9022
Modified Att-Kin routing method used.
Pipe flows to 1667
Q(cfs) Hyd. No. 7 - 3 Year Q(cfs)
903.00 i 903.00
774.00 774.00
645.00 645.00
516.00 516.00
387.00 387.00
258.00 258.00
129.00 \\ 129.00
\¥
0.00 " a s 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 7 e Hyd No. 6
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Monday, 01 /23 /2017

Hyd. No. 8
DRAINAGE BASIN AREA D2
Hydrograph type = SCS Runoff Peak discharge = 20.45 cfs
Storm frequency = 500 yrs Time to peak = 720 min
Time interval = 2 min Hyd. volume = 59,383 cuft
Drainage area = 1.440 ac Curve number = 92*
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 11.70 min
Total precip. = 12.00in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(1.440 x 92)] / 1.440
DRAINAGE BASIN AREA D2
Q(cfs) Hyd. No. 8 - 3 Year Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 ) 3.00
0.00 — . 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd No. 8
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Hyd. No. 9
<no description>
Hydrograph type = Combine Peak discharge = 908.77 cfs
Storm frequency = 500 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 4,177,539 cuft
Inflow hyds. =7,8 Contrib. drain. area = 1.440 ac
<no description>
Q(cfs) Hyd. No. 9 - 3 Year Q(cfs)
910.00 910.00
780.00 780.00
650.00 650.00
520.00 520.00
390.00 390.00
260.00 260.00
130.00 \\ 130.00
0.00 N e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 9 e Hyd No. 7 e Hyd No. 8
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Hyd. No. 10
Pipe reach to D3 or node 17629
Hydrograph type = Reach Peak discharge = 914.28 cfs
Storm frequency = 500 yrs Time to peak = 738 min
Time interval = 2 min Hyd. volume = 4,177,818 cuft
Inflow hyd. No. = 9 - <no description> Section type = Circular
Reach length = 317.0 ft Channel slope =15%
Manning's n = 0.015 Bottom width = 5.0ft
Side slope = 0.0:1 Max. depth = 0.0t
Rating curve x = 8.613 Rating curve m = 1.250
Ave. velocity = 0.00 ft/s Routing coeff. = 1.8326
Modified Att-Kin routing method used.
Pipe reach to D3 or node 17629
Q(cfs) Hyd. No. 10 - 3 Year Q(cfs)
910.00 i 910.00
780.00 780.00
650.00 650.00
520.00 520.00
390.00 390.00
260.00 260.00
130.00 \\ 130.00
\¥
0.00 " 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 10 e Hyd No. 9
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Monday, 01 /23 /2017

Hyd. No. 11

DRAINAGE BASIN AREA D3

Hydrograph type = SCS Runoff Peak discharge = 46.03 cfs

Storm frequency = 500 yrs Time to peak = 728 min

Time interval = 2 min Hyd. volume = 170,058 cuft

Drainage area = 5.810 ac Curve number = 71"

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 25.70 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.340 x 92) + (5.470 x 70)] / 5.810

DRAINAGE BASIN AREA D3

Q(cfs) Hyd. No. 11 - 3 Year Q(cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

0.00 — 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560

Time (min)

e Hyd No. 11
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Monday, 01 /23 /2017

Hyd. No. 12
<no description>
Hydrograph type = Combine Peak discharge = 947.75 cfs
Storm frequency = 500 yrs Time to peak = 738 min
Time interval = 2 min Hyd. volume = 4,347,875 cuft
Inflow hyds. = 10, 11 Contrib. drain. area = 5810 ac
<no description>
Q(cfs) Hyd. No. 12 - 3 Year Q(cfs)
952.00 952.00
816.00 816.00
680.00 680.00
544.00 544.00
408.00 408.00
272.00 272.00
136.00 k\ 136.00
0.00 N - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 12

e Hyd No. 10

e Hyd No. 11
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Monday, 01 /23 /2017

Hyd. No. 13

DRAINAGE BASIN AREA C1

Hydrograph type = SCS Runoff Peak discharge = 130.05 cfs

Storm frequency = 500 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 433,287 cuft

Drainage area = 11.650 ac Curve number = 86~

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 17.10 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.240 x 92) + (3.410 x 70)] / 11.650

DRAINAGE BASIN AREA C1

Q(cfs) Hyd. No. 13 - 3 Year Q(cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 13
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Monday, 01 /23 /2017

Hyd. No. 14

DRAINAGE BASIN AREA C2

Hydrograph type = SCS Runoff Peak discharge = 117.16 cfs

Storm frequency = 500 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 394,704 cuft

Drainage area = 10.350 ac Curve number = 88~

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.40 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(8.270 x 92) + (2.080 x 70)] / 10.350

DRAINAGE BASIN AREA C2

Q(cfs) Hyd. No. 14 - 3 Year Q(cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 14
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 01 /23 /2017

Hyd. No. 15

C1 and C2 (pipes along Fairfax Blvd)

Hydrograph type = Combine Peak discharge = 247.21 cfs

Storm frequency = 500 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 827,990 cuft

Inflow hyds. = 13,14 Contrib. drain. area = 22.000 ac

C1 and C2 (pipes along Fairfax Blvd)

Q(cfs) Hyd. No. 15 - 3 Year Q(cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 40.00

é
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 15 e Hyd No. 13 e Hyd No. 14
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Monday, 01 /23 /2017

Hyd. No. 16

DRAINAGE BASIN AREA C3

Hydrograph type = SCS Runoff Peak discharge = 170.55 cfs

Storm frequency = 500 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 559,918 cuft

Drainage area = 15.660 ac Curve number = 83*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.00 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(9.340 x 92) + (6.320 x 70)] / 15.660

DRAINAGE BASIN AREA C3

Q(cfs) Hyd. No. 16 - 3 Year Q(cfs)
180.00 180.00
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

] I ———
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 16
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Hyd. No. 17
<no description>
Hydrograph type = Combine Peak discharge = 1183.39 cfs
Storm frequency = 500 yrs Time to peak = 732 min
Time interval = 2 min Hyd. volume = 5,735,783 cuft
Inflow hyds. = 12,15, 16 Contrib. drain. area = 15.660 ac
<no description>
Q(cfs) Hyd. No. 17 - 3 Year Q(cfs)
1190.00 “ 1190.00
1020.00 1020.00
850.00 850.00
680.00 680.00
510.00 510.00
340.00 340.00
170.00 170.00
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 17 e Hyd No. 12 e Hyd No. 15 e Hyd No. 16
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Hyd. No. 18
Channel reach to bottom of C4
Hydrograph type = Reach Peak discharge = 1184.90 cfs
Storm frequency = 500 yrs Time to peak = 732 min
Time interval = 2 min Hyd. volume = 5,736,800 cuft
Inflow hyd. No. = 17 - <no description> Section type = Trapezoidal
Reach length = 259.0 ft Channel slope =18%
Manning's n = 0.040 Bottom width = 14.0ft
Side slope = 3.0:1 Max. depth = 3.0t
Rating curve x = 0.852 Rating curve m = 1.429
Ave. velocity = 0.00 ft/s Routing coeff. = 1.4256
Modified Att-Kin routing method used.
Channel reach to bottom of C4
Q(cfs) Hyd. No. 18 - 3 Year Q(cfs)
1190.00 ﬂ 1190.00
1020.00 1020.00
850.00 850.00
680.00 680.00
510.00 510.00
340.00 340.00
170.00 \ 170.00
\¥
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 18 e Hyd No. 17
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Monday, 01 /23 /2017

Hyd. No. 19

DRAINAGE BASIN AREA C4

Hydrograph type = SCS Runoff Peak discharge = 41.28 cfs

Storm frequency = 500 yrs Time to peak = 726 min

Time interval = 2 min Hyd. volume = 143,320 cuft

Drainage area = 4.820 ac Curve number = 70*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 20.60 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(4.820 x 70)] / 4.820

DRAINAGE BASIN AREA C4

Q(cfs) Hyd. No. 19 - 3 Year Q(cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

0.00 ) 0.00
0 120 360 480 600 720 960 1080 1200 1320 1440 1560

Time (min)

e Hyd No. 19
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Monday, 01 /23 /2017

Hyd. No. 20

DRAINAGE BASIN AREA E

Hydrograph type = SCS Runoff Peak discharge = 14.28 cfs

Storm frequency = 500 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 45,953 cuft

Drainage area = 1.380 ac Curve number = 78*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.60 min

Total precip. = 12.00in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.510 x 92) + (0.870 x 70)] / 1.380

DRAINAGE BASIN AREA E

Q(cfs) Hyd. No. 20 - 3 Year Q(cfs)

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 —] 0.00

0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 20
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Hyd. No. 21
Tusico Branch Channel
Hydrograph type = Combine Peak discharge = 1230.63 cfs
Storm frequency = 500 yrs Time to peak = 732 min
Time interval = 2 min Hyd. volume = 5,926,075 cuft
Inflow hyds. = 18,19, 20 Contrib. drain. area = 6.200 ac
Tusico Branch Channel
Q(cfs) Hyd. No. 21 - 3 Year Q(cfs)
1232.00 1232.00
1056.00 1056.00
880.00 880.00
704.00 704.00
528.00 528.00
352.00 352.00
176.00 176.00
0.00 {/ A¥ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 21 e Hyd No. 18 e Hyd No. 19 e Hyd No. 20
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HECRAS MODEL EXISTING COND TENS
WITH PROFILE AND CROSS SEC I/ONS



P:\Projects\15010\00300\107365 DWG\® ERR IBIE B WorZing Bopographic Map and 100500 Br Bloodplain Bimits.dwg, 4/11/2017 5:53:42 PM, naomimessier, 1:1, christopher consultants, Itd

2 R \
/ N N ) \ \
= \
T~
N~ )
\ \ = \4 \ \ WARWICKAVENUE /
\
3 Q& r i / / / g -
yooF 1 - ( /
) \ / ‘ \ \ A \[
= \ N \ / |
—— — A'Qg)\) . ) M l \
\ RN NN \ \ = Noa,
R = BUILDI
S } \ e $ s N !
\ . / ¢ ° 2 G
) ‘ [ 392 S 8 G“’(/"\)\ N“Q QS\ /
’_\/\ — T T — S~ / @"‘,’9 g\.\ic —— T 1%(\
— ( T — \\ << 1/// = Ll \ 7
) ‘ . / \\ 7 \ ©
~ *
2N \\ W & \g \) / LU
] N R > /" 382 = ~
EX. 100YR FEMA I N T o'@\oiws '<J>E'l
FLOODPLAIN \ I e : @%d\ 6@03\00@ = /
'S4 0 o8 @) <C
PROPOSED 100YR / N/ =
FLOODRLAIN ) o5
?&s& P\ 38
oN
J ?/Q,P\%%\\
- @\V\Pe
/ \%'\O?\N\
20
o EX. ATHLETIC oy
\ < FIELDS AND 2
> . TRACK B
\ ? W-STSR.Y
Y ~ < % o
N
/ 0\3\’?/ i \ R PAUL VI HIGH SCHOOL
SN #10675 FAIRFAX
Qﬁé& PROPOSED 30' i AN ~ \ BOULEVARD /)" "=l e e
STORM DRAINAGE .il"" W ZONE "AO'/ 2:8TORY BRICK "/} /1" o e Ao
( EASEMENT i / \ hi aSHOmD) \ BUILBING BULDNG e
\ 1 2040 L] N HeReon)
PROPOSED 500YR 1N T /
- ) I\ !
& FLOCBPLAN ' 72 A\ o :
; J - e —— s
Y v ‘ @ WOOD SHED 152;l ‘ /
P Y 4{ L = y % = — - >
- \ / \ \‘u EX. \ 3 ( —
. ) Y 1\ s
\ 38% pROPOSED 30 ‘ - g I, AiF%HEA;L\ \g = N B (
7 STORM DRAINAGE / 5 ,éL/ kY . ) ) Nl - o " \ g
— - N EASEMENT 1 7 l 3 Tl O~ EXCASPHALT M ROSHENT.
\ / o) Y - ule RY a \
N e/ ST ' E s ) i
! n
/ /36 [ /7 BUILDING \ / \
\i\ \ / ] 5 EX_¥WOOD FENCE CEDAR AVENUE \
\ N \~PANTHER PLACE T
S EX. C&G 7
N ~/

—~ 7T \ . ™ 7 R~
3 RSN N \ . m—
N \\ N \ oy & - T —
N X
[ N —
\ ™ N ) ) y ANe — T T

— 7\
\
\\
N
L)
k\

™\

1]
S
% [/

I _ T £ ~ EX. 100YR FEMA ~
\ ASEi= ” , / FLOODPLAIN
k / Q@ 2 NRL : EX.500YR FEMA .
I NN S s w FLOODPLAIN
| NSy s : /N
Vs ) z - —
\ < ° T ELoODPLAN S DoE | N/ . A i
04 wl 19
: ; g1 rm DN ¢ o . e N
N TS o3 T e Nl
G K 3
/) / = PROPOSED 500YR e J; e jfé:/ l\// // }\‘\ / ail h i
L FLOODPLAIN JA0 N K va S
\ l EX. 100YR FEMA —/7';l f'/lg)\\ :/ + o
AN ~— FLOODPLAIN £/ / NN 4 /
— N \ EX. 500YR FEMA / \i:i"/’ / ) I/ = — = )
FLOODPLAIN - ) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>