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Drainage Design Report

1.0 INTRODUCTION

1.1 Location

[This site is a 12.56-acre tract of land located on the North side of Burgess
Avenue, in Walker, Louisiana. It is currently undeveloped and majority of
the property is open field See Appendix I Aerial View of Site

1.2 Flood Plain Status

[This site is in FEMA Flood Zone AE. See Appendix Il FEMA Floodplain
Area Map]

1.3 Drainage Basin and Outfalls

= Qutfall 1 — Burgess Avenue North Side Ditch

= Qutfall 2 — Illinois Central Railroad South Side Ditch

See Appendix III USGS Topographic Map]

Drainage Design Report



Drainage Design Report

2.0 DESIGN CRITERIA

2.1 References
= (City of Walker, Louisiana = Unified Development Code Page [34.
2.2 Hydraulic Criteria

= The Drainage Impact Study shall indicate existing condition peak
twenty-five (25) year flow rates at the development entry and exit points.

& The Drainage Impact Study shall indicate existing condition peak one-
hundred (100) year flow rates at the development entry and exit points.

®  The Drainage Impact Study shall indicate future condition peak twenty-
five (25) year flow rates at the development entry and exit points and
ensure that there is no increase in the peak twenty-five (25) year flow
rates. The City Building Official, Review Engineer, or Council may
require at their discretion, additional detention restrictions using the
100-yr flow rates if there are known drainage issues or concerns in the
subject area and there is concern that not doing so could negatively
affect adjacent properties.

= The Drainage Impact Study shall indicate future condition peak one-
hundred (100) year flow rates at the development entry and exit points.
City of Walker, Louisiana  Unified Development Code Page 134.

= [f ponds are used in design for routing of flows, the twenty-five (25 vear
storm event shall be used in design. The effects of a 100-year storm on
the pond should be provided and the reviewing agency (and/or City) may
require up to a one-foot (1°) pond freeboard for the 100-yr design if the
pond is adjacent to or could negatively affect a residential
property/development if the 100-vr design storm were not contained.

Drainage Design Report




Drainage Design Report

3.0 POST-DEVELOPMENT DRAINAGE ANALYSIS
3.1 General Concept
Design features post-development surface water runoff rates of the 25-year
design storm and the 100-year design storm for the sizing of proposed
roadside culverts being installed for each proposed newly created lot. See

Appendix IV Comprehensive Drainage Plan.

3.2 Calculation Method

Rational Method ~ Q=CIA

Q Runoff in CFS

C Runoff Coefficient

I Rainfall Intensity in/hr |

A __Area

Post Development ~ C | (25yr) I (100yr) A Q25 Q100
61 - 0.5 9.331 11.037 1.000 4.666 5.518
c-2 0.5 8.935 10.600 1.000 4.468 5.300
C3 0.5 8.936 10.600 1.011 4517 5.358
C-4 0.5 8.576 10.201 1.086 4,657 5.539
C5 0.5 8.576 10.201 1.126 4,829 5.743
C-6 0.5 8.247 9.833 1.258 5.188 6.185
c7 , 0.5 8.247 9.833 1.153 4,755 5.669

4.0 CULVERT ANALYSIS

4.1 Calculation Method

Culvert Receiving Swale  Slope % Length Diameter Type Qty 025

C-1 S-1 0.15 20° 24" HP-Storm 1 4.666
c-2 ‘ S-2 0.25 20’ 24" HP-Storm 1 4,468
C-3 S-3 0.55 207 24" HP-Storm 1 4517
c-4 S-4 0.60 20’ 24" HP-Storm i ) 4,657
C5 S-5 0.15 20° 24" HP-Storm 1 4.829
c-6 S-6 0.25 20 24" HP-Storm 1 5.188
C-7 S-7 0.35 207 24" HP-Storm 1 4,755

Drainage Design Report



Drainage Design Report

5.0 CONCLUSIONS

5.1 Summary

A preliminary survey found (2) two existing 24" smooth flow culverts
located upstream and downstream of the project site. Utilizing Hydraflow
Express for Autodesk, it is the engineer’s opinion, this size culvert is
acceptable for the proposed lots associated with this project site. Five (3)
additional 207 x 24™ Hp-Storm culverts may be used for the proposed lots.
Culverts are to be set at existing ditch grades or at the discretion of the City
of Walker.

Drainage Design Report
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APPENDIX
I. Aerial View
II. FEMA Floodplain Area Map
ITI.  USGS Topographic Map
IV. Comprehensive Drainage Plan
V. Hydraflow Hydrographs from Autodesk

= Post-Development Runoff Report

= Culvert Reports
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

| Hyd. [Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
0. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) {min) (cuft) (ft) (cuft)
1 |Rational 4.666 1 2 560 wmema [ s C-1
2 |Rational 4.468 1 3 804 c-2
| 3 |Rational 4.517 1 3 813 I N e c-3
4  |Rational 4657 1 4 1,118 e I C-4
5 |Rational 4.829 1 4 1,159 C-5
6 |Rational | 5.188 1 5 1,556 C-6
7 |Rational 4755 1 5 1,426 CaF
New.gpw Return Period: 25 Year Monday, 08 / 24 / 2026




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 / 24 / 2026

Hyd. No. 1

C-1

Hydrograph type = Rational Peak discharge = 4.666 cfs

Storm frequency = 25yrs Time to peak = 0.03 hrs

Time interval = 1 min Hyd. volume = 560 cuft

Drainage area = 1.000 ac Runoff coeff. = 05

Intensity = 9.331 in/hr Tc by TR55 = 2.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 1/1

C-1

Q fefe) Hyd. No. 1 - 25 Year Q (efs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 / \ 2.00
1.00 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1
Time (hrs)

e Hyd NO. 1




TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 1
C-1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) = 1.75 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.87 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =2.49

0.00
0.00

Flow length (ft) ({0})286.3 0.0 0.0

Travel Time (min) = 1.91 0.00 0.00 = 1.91

Total Travel TImME, TO cuunsimiinaissnimnsinsssss irismsos insais nasasinenssnsnasisbine

2.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 2
C-2

Monday, 08 / 24 / 2026

Hydrograph type = Rational Peak discharge = 4.468 cfs

Storm frequency = 25yrs Time to peak = 0.05 hrs

Time interval = 1 min Hyd. volume = 804 cuft

Drainage area = 1.000 ac Runoff coeff. =05

Intensity = 8.936 in/hr Tc by TR55 = 3.00 min

IDF Curve = SampleFHA. idf Asc/Rec limb fact = 11

C-2

Qicts) Hyd. No. 2 - 25 Year Q(cfs)
5.00 5.00
- 7 -
3.00 3.00
2.00 / \ 2.00
1.00 / \ 1.00
0.00 0.00

0.0 0.0 0.1 0.1 0.1 0.1
Time (hrs)

=== Hyd No. 2



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 2
C-2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.000 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) = 1.75 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.57 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =2.02

0.00
0.00

Flow length (ft) ({01H406.8 0.0 0.0

Travel Time (min) = 3.36 + 0.00 + 0.00 = 3.36

Total Travel TIMe, TC cuu i reercer e e e esr e s s s s er e s s ensnssssssennnnns 3.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 / 24 / 2026
Hyd. No. 3
C-3
Hydrograph type = Rational Peak discharge = 4.517 cfs
Storm frequency = 25yrs Time to peak = 0.05 hrs
Time interval = 1 min Hyd. volume = 813 cuft
Drainage area = 1.011 ac Runoff coeff. = 0.5
Intensity = 8.936 in/hr Tc by TR55 = 3.00 min
IDF Curve = SampleFHA.idf Asc/Rec limb fact = 1M
C-3
Gofs) Hyd. No. 3 -- 25 Year o (g2}
5.00 5.00

4.00 /\ 4.00

3.00 3.00

2.00 / \ 2.00
1.00 / \ 1.00

0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1

Time (hrs)

e Hyd No. 3



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 3
C-3
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) = 1.75 0.00 0.00

Wetted perimeter (ft) = 516 0.00 0.00

Channel slope (%) = 0.70 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =2.24

0.00
0.00

Flow length (ft) ({0})446.1 0.0 0.0

Travel Time (min) = 3.32 + 0.00 + 0.00 = 3.32

Total Travel TIME, T0 cuuuiiisioisssisiisms: s intomnnmnmmrmmsan s raessrmss s rransons 3.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 / 24 / 2026
Hyd. No. 4
C-4
Hydrograph type = Rational Peak discharge = 4.657 cfs
Storm frequency = 25yrs Time to peak = 0.07 hrs
Time interval = 1 min Hyd. volume = 1,118 cuft
Drainage area = 1.086 ac Runoff coeff. = 0.5
Intensity = 8.576 in/hr Tc by TR55 = 4.00 min
IDF Curve = SampleFHA.idf Asc/Rec limb fact = 11
C-4
2 iR Hyd. No. 4 - 25 Year QiR
5.00 5.00

4.00 / 4.00

/N

2.00 / \ 2.00

1.00 / AN 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1

Time (hrs)

== Hyd No. 4



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 4
C-4
Description A B ] Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) = 175 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.52 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =1.93

0.00
0.00

Flow length (ft) ({0})476.9 0.0 0.0

Travel Time (min) = 4.12 + 0.00 + 0.00 = 412

Total Travel Tim e, TC ouiciiiereiireiiarscrarenr s s rmssea s snnssasrassnnssmssnssassnnnren 4.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 / 24 / 2026
Hyd. No. 5
C-5
Hydrograph type = Rational Peak discharge = 4.829 cfs
Storm frequency = 25yrs Time to peak = 0.07 hrs
Time interval = 1 min Hyd. volume = 1,159 cuft
Drainage area = 1.126 ac Runoff coeff. =05
Intensity = 8.576 in/hr Tc by TR55 = 4.00 min
IDF Curve = SampleFHA.idf Asc/Rec limb fact = 11
C-5
Qifek) Hyd. No. 5 - 25 Year Qi(ets)
5.00 5.00

4.00 / \ 4.00

3.00 / \ 3.00
2.00 / \ 2.00

1.00 / \ 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1

Time (hrs)

——— Hyd No. 5
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 5
C-5
Description A B o] Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) =175 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.69 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =2.22

0.00
0.00

Flow length (ft) ({0})498.3 0.0 0.0

Travel Time (min) = 3.74 + 0.00 + 0.00 = 3.74

Total Travel TiMe; T6 iisssinisnisssve s i i s iiss s i 4.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08/ 24 / 2026

Hyd. No. 6

C-6

Hydrograph type = Rational Peak discharge = 5.188 cfs

Storm frequency = 25yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,556 cuft

Drainage area = 1.258 ac Runoff coeff. = 0.5

Intensity = 8.247 in/hr Tc by TRSS = 5.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 1/

C-6

Citets) Hyd. No. 6 -- 25 Year Q (efs)
6.00 6.00
5.00 /\ 5.00
4.00 / AN 4.00
3.00 A A 3.00
2.00 / = 2.00
1.00 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

=== Hyd No. 6
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 6
C-6
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sqft) = 1.75 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.37 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =1.63

0.00
0.00

Flow length (ft) ({01H510.5 0.0 0.0

Travel Time (min) = 5.23 + 0.00 0.00 = 5.23

Total Travel Time, Tc
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 / 24 / 2026

Hyd. No. 7

C-7

Hydrograph type = Rational Peak discharge = 4.755 cfs

Storm frequency = 25yrs Time to peak = 0.08 hrs

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

Drainage area = 1.153 ac Runoff coeff. =05

Intensity = 8.247 in/hr Tc by TR55 = 5.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 1M

C-7

Ren) Hyd. No. 7 -- 25 Year Qi{ets)
5.00 5.00
4.00 7 N\ 4.00
3.00 7 N 3.00
2.00 7 N 2.00
1.00 4 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Time (hrs)

e Hyd NO. 7
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autedesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 7
C-7
Description A B [ Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 0.0 0.0 0.0

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

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

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

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

X sectional flow area (sgft) = 1.75 0.00 0.00

Wetted perimeter (ft) = 5.16 0.00 0.00

Channel slope (%) = 0.51 0.00 0.00

Manning's n-value = 0.027 0.015 0.015

Velocity (ft/s) =1.91

0.00
0.00

Flow length (ft) ({0hH517.8 0.0 0.0

Travel Time (min) = 4.52 + 0.00 + 0.00 = 452

Total Travel Time:: Tei i vrnnmmmmns s b T S RS I ETER 5.00 min



Hydrograph Summary Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

]Hyd. EHydrograph

Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
lo. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) {min) (cuft) (ft) (cuft)
1 |Rational 5.518 1 2 662 | o= | e s C-1
2 |Rational 5.300 1 3 954 | e e . G-2
3 |Rational 5.358 1 3 965 | e wamasan |0 cesweed Cc-3
4 Rational 5.539 1 4 1,329 | eeeeee | e e C-4
5 |Rational 5.743 1 4 1378 | e | e | e C-5
6 |Rational 6.185 1 5 1,855 | - swwms 0| s C-6
7 |Rational 5.669 1 5 1,701 | - | e | e C-7
New.gpw Return Pericd: 100 Year Monday, 08 /24 / 2026




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Monday, 08/ 24 / 2026

Hyd. No. 1

C-1

Hydrograph type = Rational Peak discharge = 5.518 cfs

Storm frequency = 100 yrs Time to peak = 0.03 hrs
Time interval = 1 min Hyd. volume = 662 cuft
Drainage area = 1.000 ac Runoff coeff. = 0.5

Intensity = 11.037 in/hr Tc by TR55 = 2.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 11

C-1
Qilgis) Hyd. No. 1 - 100 Year Qe
6.00 6.00
5.00 /\ 5.00
4.00 4.00
3.00 3.00
// N\
2.00 \ 2.00
1.00 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1
Time (hrs)

=== Hyd NO. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Monday, 08 / 24 / 2026

Hyd. No. 2

C-2

Hydrograph type = Rational Peak discharge = 5.300 cfs

Storm frequency = 100 yrs Time to peak = 0.05 hrs

Time interval = 1 min Hyd. volume = 954 cuft

Drainage area = 1.000 ac Runoff coeff. =05

Intensity = 10.600 in/hr Tc by TR55 = 3.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 11

C-2

Seis) Hyd. No. 2 — 100 Year Q (ets)
6.00 6.00
5.00 /\ 5.00
4.00 / \ 4.00
3.00 / \ 3.00
2.00 7 N 2.00
1.00 / \ 1.00
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1
Time (hrs)

——— Hyd No. 2



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2028

Hyd. No. 3
C-3

Monday, 08/ 24 / 2026

Hydrograph type = Rational Peak discharge = 5.358 cfs

Storm frequency = 100 yrs Time to peak = 0.05 hrs

Time interval = 1 min Hyd. volume = 965 cuft

Drainage area = 1.011 ac Runoff coeff. = 0.5

Intensity = 10.600 in/hr Tc by TR55 = 3.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 1/

C-3

Qeles) Hyd. No. 3 -- 100 Year Chiets)
6.00 6.00
5.00 /\ 5.00
4.00 / \ 4.00
3.00 / \ 3.00
2.00 / 2.00
" / \ oo
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1
Time (hrs)

e Hyd No. 3



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Monday, 08 / 24 / 2026

Hyd. No. 4

C-4

Hydrograph type = Rational Peak discharge = 5.539 cfs

Storm frequency = 100 yrs Time to peak = 0.07 hrs

Time interval = 1 min Hyd. volume = 1,329 cuft

Drainage area = 1.086 ac Runoff coeff. = 0.5

Intensity = 10.201 in/hr Tc by TR55 = 4.00 min

IDF Curve = SampleFHA idf Asc/Rec limb fact = 11

Cc-4

Qiiek) Hyd. No. 4 -- 100 Year Q(cf)
6.00 6.00
5.00 /\ 5.00
4.00 / AN 4.00
3.00 3.00

// N
2.00 \\ 2.00
1.00 / \ 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Time (hrs)

=== Hyd No. 4



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Hyd. No. 5
C-5

Monday, 08 / 24 / 2026

Hydrograph type = Rational Peak discharge = 5.743 cfs

Storm frequency = 100 yrs Time to peak = 0.07 hrs

Time interval = 1 min Hyd. volume = 1,378 cuft

Drainage area = 1.126 ac Runoff coeff. = 0.5

Intensity = 10.201 in/hr Tc by TR55 = 4.00 min

IDF Curve = SampleFHA. idf Asc/Rec limb fact = 11

C-5

Q=) Hyd. No. 5 - 100 Year Q {off)
6.00 6.00
5.00 // \ 5.00
4.00 / \ 4.00
3.00 4 N 3.00
2.00 \ 2.00
wl/ AN
0.00 0.00

0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Time (hrs)

=== Hyd NO. 5



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026

Monday, 08 / 24 / 2026

Hyd. No. 6

C-6

Hydrograph type = Rational Peak discharge = 6.185 cfs

Storm frequency = 100 yrs Time to peak = 0.08 hrs

Time interval = 1 min Hyd. volume = 1,855 cuft

Drainage area = 1.258 ac Runoff coeff. = 0.5

Intensity = 9.833 in/hr Tc by TR55 = 5.00 min

IDF Curve = SampleFHA.idf Asc/Rec limb fact = 11

Q (cfs) Hyd. No. 6 — 100 Year S{ots]
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00

/ N

3.00 / \ 3.00

2.00 /

\ 2.00

1.00 / AN 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 02 0.2

Time (hrs)

e Hyd No. 6
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Hydrograph Report “

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2026 Monday, 08 /24 /2026
Hyd. No. 7
C-7
Hydrograph type = Rational Peak discharge = 5.669 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 1 min Hyd. volume = 1,701 cuft
Drainage area = 1.183 ac Runoff coeff. = 0.5
Intensity = 0.833 infhr Tc by TR55 = 5.00 min
IDF Curve = SampleFHA. idf Asc/Rec limb fact = 1M
C-7
_er) Hyd. No. 7 -- 100 Year 0 (cfs)
6.00 6.00

// \\
7 AN
/ \

2.00 / \ 2.00

1.00 / A 1.00
0.00 0.00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2

Time (hrs)

=== Hyd No. 7



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-1

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. KMc,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

40.91
20.00
0.15
40.94
24.0
Circular
24.0

1

0.012

Projecting

oo nnnnon

44.14
12.00
0.00

Circular Corrugate Metal Pipe

0.034, 1.5, 0.0553, 0.54, 0.9

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

L1 1 | | | Y 1 O VB |

Monday, Aug 24 2026

4.67
5.52
(dc+D)/2

467

4 .67

0.00

202

427

42.29

41.70
42.05

0.56

Inlet Control

,,,,,,,,



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-2

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

- wunnnmwmnmnnunn

40.75
20.00
0.25
40.80
24.0
Circular
24.0

1

0.012

Circular Corrugate Metal Pipe

Projecting

0.034, 1.5, 0.0553, 0.54, 0.9

43.11
12.00
0.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Monday, Aug 24 2026

4.47
5.30
(dc+D)/2

i n n

4.47

4.47

0.00

1.95

4.21

4212
41.54
41.88

0.54

Inlet Control

[ | ¥ 1 T 1 O VO /A | A [




Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-3

Invert Elev Dn (ft)
Pipe Length (ft)

Slope (%)

Invert Elev Up (ft)

Rise (in)
Shape

Span (in)
No. Barrels
n-Value
Culvert Type

Culvert Entrance

Coeff. K,M,c,Y,

Embankment

k

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (ft

C3

40.16

20.00

0.55

40.27

24.0

Circular

24.0

1

0.012

Circular Corrugate Metal Pipe
Projecting

0.034, 1.5, 0.0553, 0.54, 0.9

VI | | ¥ I {1 1 { B VI [ B [}

43.11
12.00
0.00

Calculations
Qmin (cfs)
Qmax (cfs)

Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, Aug 24 2026

4.52
5.36
(dc+D)/2

n

452

452

0.00

1.97

422

41.53
41.02
41.36

0.54

Inlet Control

[ L VO | T I 1 O VI [ | |



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-4

Invert Elev Dn (ft)

Pipe Length (ft)

Slope (%)

Invert Elev Up (ft)

Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type

Culvert Entrance
Coeff. K M,c,Y k

Embankment

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

39.39

20.00

0.60

39.51

24.0

Circular

24.0

1

0.012

Circular Corrugate Metal Pipe
Projecting

0.034, 1.5,0.0553, 0.54, 0.9

42.81
12.00
0.00

Calculations
Qmin (cfs)
Qmax (cfs)

Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

| 1 T 1 VI O | T | O |

Monday, Aug 24 2026

4.66
5.54
(dc+D)/2

4 .66

466

0.00

2.02

4.26

40.77

40.27

40.62

0.55

Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-5

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Cc5

o nunnnmnnn

Ion

39.23
20.00
0.15
39.26
24.0
Circular
24.0

1

0.012

Circular Corrugate Metal Pipe

Projecting

0.034, 1.5,0.0553, 0.54, 0.9

42.60
12.00
0.00

o
.,
Mo,

Embant

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, Aug 24 2026

1 | ¥ Y | O VO |

4.83
5.74
(dc+D)/2

4.83

4.83

0.00

2.08

4.31

40.62

40.03

40.40

0.57

Inlet Control



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Aug 24 2026
C-6
Invert Elev Dn (ft) = 38.90 Calculations
Pipe Length (ft) = 20.00 Qmin (cfs) = 5.19
Slope (%) = 0.25 Qmax (cfs) = 6.19
Invert Elev Up (ft) = 38.95 Tailwater Elev (ft) = (dct+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 240 Qtotal (cfs) = 519
No. Barrels =1 Qpipe (cfs) = 519
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Corrugate Metal Pipe Veloc Dn (ft/s) =221
Culvert Entrance = Projecting Veloc Up (ft/s) = 440
Coeff. K,M,c,Y ,k = 0.034, 1.5, 0.0553, 0.54, 0.9 HGL Dn (ft) = 40.30
HGL Up (ft) = 39.75

Embankment Hw Elev (ft) = 40.14
Top Elevation (ft) = 4247 Hw/D (ft) = 0.59
Top Width (ft) = 12.00 Flow Regime = Inlet Control
Crest Width (ft) = 0.00
ft C6 Hw Dep

\




Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

C-7

Invert Elev Dn (ft) = 38.49

Pipe Length (ft) = 20.00

Slope (%) = 0.35

Invert Elev Up (ft) = 38.56

Rise (in) = 240

Shape = Circular

Span (in) =240

No. Barrels =1

n-Value = 0.012

Culvert Type = Circular Corrugate Metal Pipe
Culvert Entrance = Projecting

Coeff. K,M,c,Y k = 0.034, 1.5, 0.0553, 0.54, 0.9
Embankment

Top Elevation (ft) = 42.58

Top Width (ft) = 12.00

Crest Width (ft) = 0.00

c1

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)

Flow Regime

Monday, Aug 24 2026

4.76
5.67
(dc+D)/2

4.76

476

0.00

2.05

4.29

39.87

39.33

39.69

0.56

Inlet Control



