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Hyd rog ra ph Retu m PerIOd I—yﬁrﬁgvaggographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 SCS Runoff e R 23.41 B 31.24 37.42 43.77 49.02 54.83 Post Construction
2 |SCS Runoff B B — 25.89 - | 3479 | 41.85 | 49.08 55.09 | 61.73 | Pre-Construction

Proj. file: AirportDrainage.gpw Monday, 05 /17 / 2021
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Hydrograph Summary Report

ow Hydrographs Extension for Autodesk® Givil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 23.41 2 722 66,179 —_— | e e Post Construction
2 |SCS Runoff 25.89 2 720 67,533 ——— m———— B Pre-Construction

AirportDrainage.gpw Return Period: 2 Year Monday, 05/ 17 / 2021




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Post Construction

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 2yrs Time to peak
Time interval = 2min Hyd. volume
Drainage area = 7.400 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 3.88in Distribution

Storm duration = 24 hrs Shape factor

Monday, 05/ 17 / 2021

23.41 cfs
12.03 hrs
66,179 cuft
87

0 ft

15.30 min
Type ll
484

Post Construction

Q (cfs) Hyd. No. 1 -- 2 Year Q (cls)
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 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)




TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1
Post Construction
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.88 0.00 0.00

Land slope (%) = 2.20 0.00 0.00
Travel Time (min) = 1247 + 0.00 + 0.00 = 1247
Shallow Concentrated Flow

Flow length (ft) = 133.00 286.00 0.00

Watercourse slope (%) = 2.20 1.50 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.39 2.49 0.00
Travel Time (min) = 0.93 + 1.9 + 0.00 = 2.84
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) ({0hH0.0 0.0 0.0

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

Total Traval TIME, TR .cccimsrsusmsiisssssrmamimsiinmimmsmenisnsassnmmmamssssssesesvesibos 15.30 min




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2

Pre-Construction

Monday, 05/ 17 / 2021

Hydrograph type = SCS Runoff Peak discharge = 25.89 cfs
Storm frequency = 2yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 67,533 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 00% Hydraulic length =0ft
Tc method = TR55 Time of conc. (Tc) = 11.20 min
Total precip. = 3.88in Distribution = Typel ll
Storm duration = 24 hrs Shape factor = 484
Pre-Construction
Q (cfs) Hyd. No. 2 - 2 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 8.00
4.00 4.00
0.00 —"J 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2
Pre-Construction
Description A B o4 Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.88 0.00 0.00

Land slope (%) = 4.00 0.00 0.00
Travel Time (min) = 9.82 + 0.00 + 0.00 = 9.82
Shallow Concentrated Flow

Flow length (ft) = 268.00 0.00 0.00

Watercourse slope (%) = 4.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.23 0.00 0.00
Travel Time (min) = 1.38 + 0.00 + 0.00 = 1.38
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) ({0}H0.0 0.0 0.0

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

TOIALTTAVE] TIME, TE s civivvraiiasiimsinnmmsmnssbamstnsiassss s asaesssusinsiuauanas 11.20 min




Hydrograph Summary RepgQ

raflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

7

Hyd. |Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 31.24 2 722 89,243 ————— B e Post Construction
2 |SCS Runoff 34.79 2 720 91,655 — — - Pre-Construction

AirportDrainage.gpw

Return Period: 5 Year

Monday, 05/ 17 / 2021




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Post Construction

Monday, 05/ 17 / 2021

Hydrograph type = SCS Runoff Peak discharge = 31.24 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 89,243 cuft
Drainage area = 7.400 ac Curve number = 87
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 15.30 min
Total precip. = 483in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 ‘-—‘/) 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2

Pre-Construction

Monday, 05/ 17 / 2021

Hydrograph type = SCS Runoff Peak discharge = 34.79 cfs
Storm frequency = 5yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 91,655 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 11.20 min
Total precip. = 483in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Pre-Construction
Q (cfs) Hyd. No. 2 - 5 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 J 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd rog ra p h S U m ma ry Reppyr!:at'low Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 37.42 2 722 107,811 e P e Post Construction
2 |SCS Runoff 41.85 2 720 111,126 ——— —mmem B Pre-Construction

AirportDrainage.gpw

Return Period: 10 Year

Monday, 05/ 17 / 2021




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1
Post Construction

Menday, 05/ 17 / 2021

Hydrograph type = SCS Runoff Peak discharge = 37.42 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 107,811 cuft
Drainage area = 7.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 15.30 min
Total precip. = 5.58 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 1 — 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report ?

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 05 /17 / 2021
Hyd. No. 2
Pre-Construction
Hydrograph type = SCS Runoff Peak discharge = 41.85cfs
Storm frequency = 10yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 111,126 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 11.20 min
Total precip. = 5.58in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Pre-Construction
Qfpfe} Hyd. No. 2 -- 10 Year Qo)
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 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd rog ra p h S um ma ry Re ppyn!:atﬂow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |[Hydrograph |Peak Time Timeto |[Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 43.77 2 722 127,097 e e amene Post Construction
2 |SCS Runoff 49.08 2 720 131,383 R - -neee Pre-Construction
AirportDrainage.gpw Return Period: 25 Year Monday, 05/ 17 / 2021




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 05/ 17 / 2021

Hyd. No. 1
Post Construction
Hydrograph type = SCS Runoff Peak discharge = 43.77 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 127,097 cuft
Drainage area = 7.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TRb55 Time of conc. (Tc) = 15.30 min
Total precip. = 6.351in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 1 -- 25 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 2 4 6 8 10 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 05/ 17 / 2021

Hyd. No. 2
Pre-Construction
Hydrograph type = SCS Runoff Peak discharge = 49.08 cfs
Storm frequency = 25yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 131,383 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 11.20 min
Total precip. = 6.35in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Pre-Construction

Q (cfs) Hyd. No. 2 - 25 Year Q (cfs)
50.00 T 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 / 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Summary Repgrt

ow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. [Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 49.02 2 722 143,253 —meee - - Post Construction
2 |SCS Runoff 55.09 2 720 148,371 B R — B — Pre-Construction

AirportDrainage.gpw Return Period: 50 Year Monday, 05/ 17 / 2021




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Post Construction

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 50 yrs Time to peak
Time interval = 2min Hyd. volume
Drainage area = 7.400 ac Curve number
Basin Slope = 00% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 6.99in Distribution

Storm duration = 24 hrs Shape factor

Monday, 05 /17 / 2021

49.02 cfs
12.03 hrs
143,253 cuft
87

0 ft

15.30 min
Type |l

484

Post Construction

Q{ehe) Hyd. No. 1 — 50 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 2 4 6 8 10 12 14 16 18 20 24 26
Time (hrs)




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 05/ 17 / 2021

Hyd. No. 2
Pre-Construction
Hydrograph type = SCS Runoff Peak discharge = 55.09 cfs
Storm frequency = 50 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 148,371 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR5&5 Time of conc. (Tc) = 11.20 min
Total precip. = 6.99in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Pre-Construction

Q (cfe) Hyd. No. 2 — 50 Year Q/fcfs)
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 == j = 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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ow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |[Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 54.83 2 722 161,278 - ———eee — Post Construction
2 720 167,341 —— e emmen Pre-Construction

2 |SCS Runoff 61.73

AirportDrainage.gpw

Return Period: 100 Year

Monday, 05/ 17 / 2021




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 05/ 17 / 2021

Hyd. No. 1
Post Construction
Hydrograph type = SCS Runoff Peak discharge = 54.83 cfs
Storm frequency = 100 yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 161,278 cuft
Drainage area = 7.400 ac Curve number = 87
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 15.30 min
Total precip. = 7.70in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction
Q (cfs) Hyd. No. 1 — 100 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 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2

Pre-Construction

Monday, 05/ 17 / 2021

Hydrograph type = SCS Runoff Peak discharge = 61.73 cfs
Storm frequency = 100 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 167,341 cuft
Drainage area = 7.400 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 11.20 min
Total precip. = 7.70in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
Pre-Construction
Q (cfs) Hyd. No. 2 — 100 Year Q (cfs)
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 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 05/ 17 / 2021

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 S
2 35.8756 5.7000 0.7150 ——
3 0.0000 0.0000 0.0000 —
5 46.2956 8.3000 0.7183 ——————
10 55.8885 10.1000 0.7281 ————
25 72.1200 12.4000 0.7449 R
50 86.4157 14.0000 0.7579 e
100 102.9378 15.6000 0.7720 mmmnen

File name: Craighead County.idf

Intensity = B / (Tc + D)*E

Return Intensity Values (in/hr)

Pegorg) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 6.59 5.01 411 3.52 3.10 278 2.53 2.33 217 2.03 1.90 1.80
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 7.22 574 4.82 4.20 3.73 3.38 3.09 2.86 2,66 2.50 2.35 2.23
10 7.74 6.29 5.35 4.69 419 3.80 3.49 3.23 3.02 2.83 267 2.53
25 8.59 7.12 6.12 5.40 4.86 4.42 4.07 3.78 3.53 3.32 313 2.97
50 9.28 7.77 6.73 5.97 5.38 4.91 452 4.20 3.93 3.70 3.49 3.31
100 9.96 8.42 7.34 6.53 5.90 5.39 4.98 463 4.33 4.07 3.85 3.65

Tc = time in minutes. Values may exceed 60.

Precip. file name: \\10.0.1.2\Storage\HydroStudy\Hydraflow\Craighead County.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 3.88 0.00 4.83 5.58 6.35 6.99 7.70
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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