As-Built Storm Drainage Report

December 18, 2023

Living Faith Church - Parking Lot Addition
Lee’s Summit, MO

GINEERING

LUTIONS

Application Number: PL2022228

Application Type: Commercial Final Development Plan
Application Name: Living Faith Parking Lot Addition

Location: 1121 SW Hook Road, Lee’s Summit, MO 64082

The As-Built detention basin constructed to serve Living Faith Church is detailed below. The approved Storm Water
Drainage Study for the project was revised June 28, 2022 based on City comments received June 17, 2022.

Allowable Peak Discharge Rates for Sub-basin A, as outlined in Table 5-3, are as follows.

Sub-basin Q2 (cfs)
A 2.98

Q10 (cfs)
11.92

Q100 (cfs)
17.88

The as-built detention basin data may be found on as-built Sheet C.202 attached to this document. The approved
report detailed potential future conditions with the proposed detention design in Tables 6-5 and 6-6. This as-built
report details the constructed or proposed condition with the as-built detention basin in Tables 6-5 and 6-6 below.

Table 6-5 Proposed Conditions & As-Built Detention Basin Data

Peak Q In Tp In Peak Q Out Tp Out Peak Max. Storage Vol. (cf)
(cfs) (min.) (cfs) (min) W.S.E.
Basin A
2-Year 15.03 721 3.23 735 1009.20 16,787
10-Year 27.20 721 11.39 731 1009.85 27,522
100-Year 45.50 721 18.12 731 1010.79 45,033

Table 6-6 below provides a comparison of runoff data between Proposed/Constructed and Existing Conditions in
addition to Proposed Conditions and Allowable Release Rates at the Point of Interest.

Table 6-6 Point of Interest Discharge Comparison

Q2 (cfs) Q10 (cfs) Q100 (cfs)
Proposed 3.23 11.39 18.12
Existing 12.56 24.26 42.38
Point A Difference -9.26 -12.87 -24.26
Allowable 2.98 11.92 17.88
Difference 0.25 -0.53 0.24

The proposed peak discharge rates are significantly lower than existing rates and are lower to within 10% difference
of the allowable rates. A complete As-built Hydraflow Report is attached for referen nditions are
detailed on As-Built Sheet C.202. = < O v MI SSO
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The As-Built Detention Basin will provide the necessary attenuation for the pri
future conditions will not be met as discussed in the Approved Report. If ad i
the future another storm drainage study will be required. :

Thanks,

Matt Schlicht

50 SE 30t Street Lee’s Summit, MO 64082
www.engineeringsolutionskc.com

P: (816) 623-9888 F:(816) 623-9849
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

1 2 3

W W W

Legend

Hyd. Origin Description

1 SCS Runoff EX. A

2 SCS Runoff PROP. A

3 SCS Runoff FUTURE A

4 Reservoir Future A Routed
5 Reservoir Prop. A Routed

Project: LIVING FAITH CHURCH AS-BUILT 231115.gpw Friday, 12/15/2023
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Hydrograph Return Period Recap

draflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

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 |SCSRunoff | = | - 1256 | - | - 2426 | - | - 4238 | EX.A

2 |SCSRunoff | - | - 15.03 | - | - 2720 | - | - 4550 | PROP. A

3 |SCSRunoff | = -m | - 16.30 | - | e 2862 | -m | - 46.94 | FUTURE A

4 |Reservoir 3 | 4153 | - | - 1229 | —— | - 18.64 | Future A Routed

5 |Reservoir 2 | - 3.233 | - | e 11.39 | - | - 18.12 Prop. A Routed

Proj. file: LIVING FAITH CHURCH AS-BUILT 231115.gpw Friday, 12/15 /2023
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

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 12.56 1 721 31889 | - | e | EX. A

2 |SCS Runoff 15.03 1 721 37964 | - | | e PROP. A

3 |SCS Runoff 16.30 1 721 41,241 | - | | e FUTURE A

4  |Reservoir 4.153 1 734 41,227 3 1009.28 18,199 Future A Routed

5 |Reservoir 3.233 1 735 37,951 2 1009.20 16,787 Prop. A Routed

LIVING FAITH CHURCH AS-BUILT 231115.gfeturn Period: 2 Year Friday, 12 /15 /2023




Hydrograph Report
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Friday, 12/15/2023

Hyd. No. 1

EX. A

Hydrograph type = SCS Runoff Peak discharge = 12.56 cfs

Storm frequency = 2yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 31,889 cuft

Drainage area = 5.960 ac Curve number =78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 13.40 min

Total precip. = 3.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

EX. A

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

14.00 14.00

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. 1



Hydrograph Report
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Friday, 12/15/2023

Hyd. No. 2

PROP. A

Hydrograph type = SCS Runoff Peak discharge = 15.03 cfs

Storm frequency = 2yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 37,964 cuft

Drainage area = 5.960 ac Curve number = 82

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 13.40 min

Total precip. = 3.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

PROP. A

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



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 3

FUTURE A

Hydrograph type = SCS Runoff Peak discharge = 16.30 cfs

Storm frequency = 2yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 41,241 cuft

Drainage area = 5.960 ac Curve number = 84

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 13.40 min

Total precip. = 3.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

FUTURE A

Q (cfs) Hyd. No. 3 -- 2 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. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4
Future A Routed

Friday, 12/15/2023

Hydrograph type = Reservoir Peak discharge = 4.153 cfs
Storm frequency = 2yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 41,227 cuft
Inflow hyd. No. = 3-FUTURE A Max. Elevation = 1009.28 ft
Reservoir name = Detention Pond Max. Storage = 18,199 cuft
Storage Indication method used.
Future A Routed
Q (cfs) Hyd. No. 4 - 2 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
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640

—— Hyd No. 4 —— Hyd No. 3 [ | Total storage used = 18,199 cuft

Time (min)



Pond Report

8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 12 /15 /2023

Pond No. 1 - Detention Pond
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1006.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1006.00 00 0 0

1.00 1007.00 454 227 227

2.00 1008.00 5,828 3,141 3,368

3.00 1009.00 14,603 10,216 13,584

4.00 1010.00 18,004 16,304 29,887

5.00 1011.00 20,488 19,246 49,133

6.00 1012.00 23,623 22,056 71,189
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 12.00 0.00 1.00 Crest Len (ft) = 10.50 0.00 0.00 0.00
Span (in) = 24.00 36.00 0.00 1.00 Crest EI. (ft) = 1011.16 0.00 0.00 0.00
No. Barrels =1 1 0 7 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1005.60 1008.76 0.00 1005.86 Weir Type = Rect -
Length (ft) = 23.97 0.00 0.00 2.06 Multi-Stage = No No No No
Slope (%) = 225 0.00 0.00 n/a
N-Value = .010 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No Yes TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation CilvA ClvB ClvC PrfRsr WrA WrB WrC WrD  Exfil

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1006.00 0.00 0.00 0.00 0.00
1.00 227 1007.00 1.01ic 0.00 0.06 0.00
2.00 3,368 1008.00 1.01ic 0.00 0.17 0.00
3.00 13,584 1009.00 1.49ic 1.20ic - 0.29 0.00 —
4.00 29,887 1010.00 12.69ic 1243ic - 0.26 0.00
5.00 49,133 1011.00 19.33ic 19.05ic - 0.27 0.00

6.00 71,189 1012.00 24.20 ic 2391ic - 0.28 26.92 - - - -—

User
cfs

Total
cfs

0.000
0.059
0.168
1.495
12.69
19.33
51.12



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 5
Prop. A Routed

Friday, 12/15/2023

Hydrograph type = Reservoir Peak discharge = 3.233 cfs
Storm frequency = 2yrs Time to peak = 735 min
Time interval = 1 min Hyd. volume = 37,951 cuft
Inflow hyd. No. = 2-PROP. A Max. Elevation = 1009.20 ft
Reservoir name = Detention Pond Max. Storage = 16,787 cuft
Storage Indication method used.
Prop. A Routed
Q(cfs) Hyd. No. 5 - 2 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
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640
Time (min)

—— Hyd No. 5 —— Hyd No. 2 [ | Total storage used = 16,787 cuft



Pond Report

10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 12 /15 /2023

Pond No. 1 - Detention Pond
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1006.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1006.00 00 0 0

1.00 1007.00 454 227 227

2.00 1008.00 5,828 3,141 3,368

3.00 1009.00 14,603 10,216 13,584

4.00 1010.00 18,004 16,304 29,887

5.00 1011.00 20,488 19,246 49,133

6.00 1012.00 23,623 22,056 71,189
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 12.00 0.00 1.00 Crest Len (ft) = 10.50 0.00 0.00 0.00
Span (in) = 24.00 36.00 0.00 1.00 Crest EI. (ft) = 1011.16 0.00 0.00 0.00
No. Barrels =1 1 0 7 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1005.60 1008.76 0.00 1005.86 Weir Type = Rect -
Length (ft) = 23.97 0.00 0.00 2.06 Multi-Stage = No No No No
Slope (%) = 225 0.00 0.00 n/a
N-Value = .010 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No Yes TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation CilvA ClvB ClvC PrfRsr WrA WrB WrC WrD  Exfil

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 1006.00 0.00 0.00 0.00 0.00
1.00 227 1007.00 1.01ic 0.00 0.06 0.00
2.00 3,368 1008.00 1.01ic 0.00 0.17 0.00
3.00 13,584 1009.00 1.49ic 1.20ic - 0.29 0.00 —
4.00 29,887 1010.00 12.69ic 1243ic - 0.26 0.00
5.00 49,133 1011.00 19.33ic 19.05ic - 0.27 0.00

6.00 71,189 1012.00 24.20 ic 2391ic - 0.28 26.92 - - - -—

User
cfs

Total
cfs

0.000
0.059
0.168
1.495
12.69
19.33
51.12
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

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 24.26 1 721 61,383 | - | e e EX. A

2 |SCS Runoff 27.20 1 721 69,397 | - | | e PROP. A

3 |SCS Runoff 28.62 1 721 73656 | - | e | e FUTURE A

4  |Reservoir 12.29 1 730 73,538 3 1009.95 29,133 Future A Routed

5 |Reservoir 11.39 1 731 69,378 2 1009.85 27,522 Prop. A Routed

LIVING FAITH CHURCH AS-BUILT 231115.gfeturn Period: 10 Year Friday, 12 /15 /2023




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 1
EX. A
Hydrograph type = SCS Runoff Peak discharge = 24.26 cfs
Storm frequency = 10 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 61,383 cuft
Drainage area = 5.960 ac Curve number =78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
EX. A
Q (cfs) Hyd. No. 1 -- 10 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 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 2
PROP. A
Hydrograph type = SCS Runoff Peak discharge = 27.20 cfs
Storm frequency = 10 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 69,397 cuft
Drainage area = 5.960 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
PROP. A
Q (cfs) Hyd. No. 2 -- 10 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 3
FUTURE A
Hydrograph type = SCS Runoff Peak discharge = 28.62 cfs
Storm frequency = 10 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 73,556 cuft
Drainage area = 5.960 ac Curve number = 84
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
FUTURE A
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
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 4) 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 12 /15 /2023
Hyd. No. 4
Future A Routed
Hydrograph type = Reservoir Peak discharge = 12.29 cfs
Storm frequency = 10 yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 73,538 cuft
Inflow hyd. No. = 3-FUTURE A Max. Elevation = 1009.95 ft
Reservoir name = Detention Pond Max. Storage = 29,133 cuft
Storage Indication method used.
Future A Routed
Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
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
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

—— Hyd No. 4 —— Hyd No. 3 [ | Total storage used = 29,133 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 12 /15 /2023
Hyd. No. 5
Prop. A Routed
Hydrograph type = Reservoir Peak discharge = 11.39 cfs
Storm frequency = 10 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 69,378 cuft
Inflow hyd. No. = 2-PROP. A Max. Elevation = 1009.85 ft
Reservoir name = Detention Pond Max. Storage = 27,522 cuft
Storage Indication method used.
Prop. A Routed
Q (cfs) Hyd. No. 5 - 10 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 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

—— Hyd No. 5 —— Hyd No. 2 [ | Total storage used = 27,522 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

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 42.38 1 721 108920 | - | - | - EX. A

2 |SCS Runoff 45.50 1 721 118,739 | | | e PROP. A

3 |SCS Runoff 46.94 1 721 123,684 | - | | e FUTURE A

4  |Reservoir 18.64 1 731 123,662 3 1010.88 46,762 Future A Routed

5 |Reservoir 18.12 1 731 118,717 2 1010.79 45,033 Prop. A Routed

LIVING FAITH CHURCH AS-BUILT 231115.gieturn Period: 100 Year Friday, 12/15/ 2023
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 1
EX. A
Hydrograph type = SCS Runoff Peak discharge = 42.38 cfs
Storm frequency = 100 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 108,920 cuft
Drainage area = 5.960 ac Curve number =78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 7.70in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
EX. A
Q (cfs) Hyd. No. 1 -- 100 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 4) 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 2
PROP. A
Hydrograph type = SCS Runoff Peak discharge = 45.50 cfs
Storm frequency = 100 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 118,739 cuft
Drainage area = 5.960 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 7.70in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
PROP. A
Q (cfs) Hyd. No. 2 -- 100 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

Hyd. No. 3
FUTURE A
Hydrograph type = SCS Runoff Peak discharge = 46.94 cfs
Storm frequency = 100 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 123,684 cuft
Drainage area = 5.960 ac Curve number = 84
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 13.40 min
Total precip. = 7.70in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
FUTURE A
Q (cfs) Hyd. No. 3 -- 100 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
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4
Future A Routed

Hydrograph type = Reservoir
Storm frequency = 100 yrs

Time interval = 1 min

Inflow hyd. No. = 3-FUTURE A

Reservoir name Detention Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Friday, 12/15/2023

18.64 cfs
731 min
123,662 cuft
1010.88 ft
46,762 cuft

Storage Indication method used.

Future A Routed

Q (cfs) Hyd. No. 4 — 100 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
0 180 360 540 720 900 1080 1260 1440 1620 1800 1980

Time (min)

—— Hyd No. 4 —— Hyd No. 3 [ | Total storage used = 46,762 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 12 /15 /2023

Hyd. No. 5

Prop. A Routed

Hydrograph type = Reservoir Peak discharge = 18.12 cfs

Storm frequency = 100 yrs Time to peak = 731 min

Time interval = 1 min Hyd. volume = 118,717 cuft

Inflow hyd. No. = 2-PROP. A Max. Elevation = 1010.79 ft

Reservoir name = Detention Pond Max. Storage = 45,033 cuft

Storage Indication method used.

Prop. A Routed

Q (cfs) Hyd. No. 5 -- 100 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
0 180 360 540 720 900 1080 1260 1440 1620 1800 1980 2160

Time (min)

—— Hyd No. 5 —— Hyd No. 2 [ | Total storage used = 45,033 cuft



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Friday, 12/15/2023

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

1 64.1474 17.7000 08922 | e
2 95.7859 19.2000 09317 | e
3 0.0000 0.0000 0.0000 | @ -
5 118.7799 19.1000 0.9266 | = -
10 125.1300 18.2000 0.9051 | -
25 158.9867 18.7000 09180 | -
50 171.2459 18.3000 0.9078 | -
100 187.3624 18.1000 0.9031 | -

File name: KCMO.IDF

Intensity = B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 3.96 3.31 2.86 2.52 2.25 2.04 1.87 1.72 1.60 1.49 1.40 1.32
2 4.92 4.13 3.56 3.14 2.81 2.54 2.32 2.14 1.98 1.85 1.73 1.63
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 6.23 5.23 4.51 3.98 3.56 3.22 2.94 2.71 2.52 2.35 2.20 2.07
10 7.27 6.09 5.26 4.63 4.14 3.75 343 3.16 2.93 2.74 2.57 242
25 8.70 7.30 6.30 5.54 4.96 4.49 4.10 3.78 3.51 3.27 3.07 2.89
50 9.83 8.24 7.11 6.26 5.60 5.07 4.64 4.27 3.97 3.70 3.47 3.27
100 11.00 9.21 7.95 7.00 6.26 5.67 5.19 4.78 4.44 4.14 3.89 3.66

Tc = time in minutes. Values may exceed 60.

Precip. file name: Z:\acad\KCMO.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 3.50 3.50 0.00 3.30 5.20 6.00 6.80 7.70
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 3.25 3.10 0.00 4.01 4.64 5.52 6.21 6.90
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 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Dec 15 2023

Emergency Spillway - 107 LF Earthen Broad Crested Weir

Rectangular Weir Highlighted

Crest = Broad Depth (ft) = 0.30

Bottom Length (ft) = 107.00 Q (cfs) = 45.50

Total Depth (ft) = 1.30 Area (sqft) = 31.98

Velocity (ft/s) = 1.42

Calculations Top Width (ft) = 107.00

Weir Coeff. Cw = 2.60

Compute by: Known Q

Known Q (cfs) = 45.50

Depth (ft) Emergency Spillway - 107 LF Earthen Broad Crested Weir Depth (ft)
2.00 2.00
1.50 1.50
1.00 1.00
0.50 0.50
A4

0.00 0.00
-0.50 -0.50

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Weir W.S. Length (ft)
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