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Introduction

This storm water memorandum will study the development of a 17.40-acre site located at the
southeast corner of View High Drive and Ashurst Dr, Lee’s Summit, Jackson County, Missouri.
The site is located in the Cedar Creek watershed and drains southeasterly from the development
site via an un-named tributary to Cedar Creek. The development will meet the City of Lee’s
Summit and APWA Section 5600 storm water detention requirements for Comprehensive
Controls. The site will be developed into buildings, parking areas, athletic fields and onsite storm
water detention with extended 40 hour controls for the Water Quality storm event.

Purpose

This memorandum has been prepared to evaluate potential hydrologic and hydraulic issues
related to the development of the proposed projects and recommend improvements if necessary to
mitigate any anticipated negative downstream impacts. Exhibit A is the Proposed Drainage Area

Map
Storm Study Methodology
SCS Technical Release No. 55 :
Site Impervious Area 43.0% of Site
Curve Number for Developed Site 84 =(43% * 98) + (57% * 74)
Hydrologic Soil Group C/D
Additional Resources
Exhibit -
C FEMA Firmette, 29095C0412G, dated January 20, 2017 None
D US Fish and Wildlife Wetland Inventory None Identified
E Soil Map
F Drainage Area for Stream Buffer for Unnamed Tributary 21.22 Acres
(No Buffer Required)
APWA Section 5600.4.C.1 Comprehensive Control
e Ground Cover: Commercial
e Drainage Area: 22.58 acres
e Composite Curve Number: 84
e Time of Concentration: 15 minutes
Allowable Discharge Rates
e 2-YR:11.29cfs
e 10-YR:45.16 cfs
e 100-YR: 67.74 cfs
Peak Discharge Summary and Allowable Detention Basin Discharge
Condition Q (2-YR) cfs Q (10-YR) cfs Q (100-YR) cfs
Site 63.70 108.91 175.50
Allowable Site Discharge 11.29 45.16 67.74
Design Detention Discharge 10.05 32.13 45.06
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The proposed release rates will meet the APWA Section 5600 Allowable Release Rates

Hydraflow Report which includes both proposed hydrographs along with detention basin sizing
and routing hydrographs may be found in Exhibit B.

Detention Design

Designation: Detention Basin

Type: Earthen Basin

Side Slopes: 3:1 Max.

Bottom Slope: 2% Min., Turf Lined

Basin Bottom Elevation: 902.00 @ Influent Pipe

Basin Top Berm Elevation: 913.00

Basin Volume: 228,201 cf @ 913.00

Control Structure: 5°x5’ control/junction structure

Control Structure Top Elevation: 911.00

Control Structure Influent Pipe: 36” HDPE, FL (In) = 901.00°
Control Structure Effluent Pipe: 36” HDPE, FL (Out) = 900.50°
Emergency Spillway: Earthen Broad Crested Weir, Crest Elevation=912.00, Crest Length=150"
Top of Dam: 913.00, Q=71.44, Depth=0.67", Velocity=2.13 fps

The Detention Basin Plan is located in Exhibit C. See Table below for a summary of detention

basin data.
Detention Basin Data
Peak Q In Tp In Peak Q Tp Out Peak Max. Storage Vol.
(cfs) (min.) Out (min) W.S.E. (cf)
(cfs)
Detention Basin
2-Year 63.70 10 10.05 17 907.12 65,156
10-Year 108.91 10 32.13 17 909.13 110,645
100-Year 175.50 10 45.06 18 911.80 187,429

As shown in the above table, post detention peak discharge rates have been attenuated well below
existing.
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Conclusion
The development along with the proposed detention basin will meet all requirements of the City

of Lee’s Summit and APWA Section 5600 for storm water attenuation. There are no known
Stream Buffer setback areas required due to the size of the upstream watershed. There are no
known floodplain or wetlands onsite per the exhibits provided within this report from FEMA and
National Wetland Mapper. Additionally, there are no required stream buffers due to the upstream
watershed area being less than 40 acres.

Due to the reduction in existing peak flow rates from this site the development will not create a
negative impact on the downstream system and will provide the required storm attenuation for the

proposed development of the site.

Matt Schiicht, PE 2006019708
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Exhibit A
Proposed Drainage Area Map
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1
Watershed Model Schematic

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

1

g3

Legend
Hydl, Orlal Descrint

1 SCS Runoff View High Sports Complex
2 Reservoir Detention

Project: Z:\acad\VIEW HIGH SPORTS COMPLEX, LSMO\STORM STUDY\STORM $TBBdagpM / 8 / 2024




2
Hydrograph Return Period Recap

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 3yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [SCSRunoff | - — | 63.70 | - - | 108.91 el I 175.50 | View High Sports Complex
2 |Reservoir 1 - | 10.05 | - - | 3213 ——— e 45.06 | Detention

Proj. file: Z:\acad\VIEW HIGH SPORTS COMPLEX, LSMO\STORM STUDY)\SH@&N STUDNY298¢




3
Hydrograph Summary Report,

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

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 63.70 1 722 171,992 —— e - View High Sports Complex
2 |Reservoir 10.05 1 743 171,991 1 907.12 65,156 Detention

Z\acad\VIEW HIGH SPORTS COMPLEX, |LBMO\S PORM: STYHAY\STORM SFH@Y.gpW 8 / 2024




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 11/8/2024
Hyd. No. 1
View High Sports Complex
Hydrograph type = SCS Runoff Peak discharge = 63.70 cfs
Storm frequency = 2vyrs Time to peak = 12.03 hrs
Time interval = 1 min Hyd. volume = 171,992 cuft
Drainage area = 22.580 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (T¢) = 15.00 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
View High Sports Complex
Q (cfs) Hyd. No. 1 — 2 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)



Hydrograph Report

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

Friday, 11 /872024

Hyd. No. 2
Detention
Hydrograph type = Reservoir Peak discharge = 10.05 cfs
Storm frequency = 2yrs Time to peak ' = 12.38 hrs
Time interval = 1 min Hyd. volume = 171,991 cuft
Inflow hyd. No. = 1 - View High Sports Comple®ax. Elevation = 907.12 ft
Reservoir name = Detention Basin Max. Storage = 65,156 cuft
Storage Indication method used.
Detention
Q (cfs) Hyd. No. 2 — 2 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
\
1IN
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 2 = Hyd No. 1 " Total storage used = 65,156 cuft



Pond Report 8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 11/8/2024
Pond No. 1 - Detention Basin
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 901.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 901.00 00 0 0

1.00 902.00 1,466 489 489

2.00 903.00 6,209 3,564 4,052

3.00 904.00 12,650 9,240 13,292

4.00 905.00 15,427 14,014 27,306

5.00 906.00 v 17,626 16,513 43,819

6.00 907.00 19,925 18,762 62,581

7.00 908.00 22,336 21,117 83,697

8.00 909.00 24,848 23,578 107,276

9.00 910.00 27,512 26,166 133,442
10.00 911.00 30,203 28,844 162,286 !
11.00 912.00 32,955 31,566 193,852
12.00 913.00 35,769 34,349 228,201
Culvert / Orifice Structures Weir Structures

[A] [Bl [C]1 [PrfRsr] [A] [B] [C1 [D]

Rise (in) = 36.00 12.00 24.00 0.00 Crest Len (ft) = 125.00 0.00 0.00 0.00
Span (in) = 36.00 12.00 24.00 0.00 Crest EL (ft) = 914.50 0.00 0.00 0.00
No. Barrels =% 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 900.50 901.00 906.00 0.00 Weir Type = Rect -—n - -
Length (ft) = 56.00 1.00 1.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.00 1.00 1.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Muiti-Stage = n/a Yes No No 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 CivA CivB CivC PrfRsr WrA WrB WrC WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 901.00 0.00 0.00 0.00 - 0.00 - - — - - 0.000
0.10 49 901.10 1.91ic 0.04ic 0.00 - 0.00 - - - -— 0.044
0.20 98 901.20 1.91ic 0.18ic  0.00 - 0.00 - -— - - - 0.178
0.30 147 901.30 191ic 0.37ic 0.00 - 0.00 - - - -— - 0.372
0.40 195 901.40 1.91ic 0.64ic 0.00 - 0.00 - - - - 0.645
0.50 244 901.50 191ic 0.95ic 0.00 - 0.00 - - - - - 0.945
0.60 293 901.60~ 1.91ic 1.30ic  0.00 - 0.00 - - - -- - 1.301
0.70 342 901.70 1.91ic 1.69ic  0.00 - 0.00 -— -— -— - - 1.688
0.80 391 901.80 205ic 2.05ic 0.00 - 0.00 - - -- -— 2.051
0.90 440 901.90 245ic 240ic 0.00 - 0.00 -— - - - - 2.404
1.00 489 902.00 277ic 267ic 0.00 — 0.00 - - - - - 2.674
1.10 845 902.10 2.9 ic 293ic 0.00 - 0.00 - - - — - 2,929
1.20 1,201 902.20 3.30ic 3.16ic  0.00 - 0.00 - - - - 3.163
1.30 1,558 902.30 348ic 3.38ic  0.00 - 0.00 - - - - - 3.382
1.40 1,914 902.40 3.68ic 3.59ic 0.00 -— 0.00 - - - -- - 3.587
1.50 2,270 902.50 3.88ic 3.78ic  0.00 - 0.00 - -— - - 3.781
1.60 2,627 902.60 4.09 ic 397ic  0.00 - 0.00 - - - - -— 3.965
1.70 2,983 902.70 4.14ic 414ic  0.00 - 0.00 - - - - -— 4.142
1.80 3,340 902.80 4.31ic 431ic 0.00 -— 0.00 - - - -— - 4311
1.90 3,696 902.90 4.53 ic 447ic 0.00 - 0.00 - - - -- 4474
2.00 4,052 903.00 4.76ic 463ic 0.00 -— 0.00 - - — -— - 4.631
2.10 4,976 903.10 4.78ic 4.78ic  0.00 - 0.00 -— - -— - - 4783
2.20 5,900 903.20 4.99ic 4.93ic  0.00 -— 0.00 - - -— - - 4.930
2.30 6,824 903.30 5.24ic 5.07ic 0.00 - 0.00 - - - - - 5.073
2.40 7,748 903.40 524ic 521ic 0.00 - 0.00 - - - — - 5212
2.50 8,672 903.50 5.49 ic 535ic 0.00 - 0.00 - - - - -— 5347
2.60 9,596 903.60 5.49ic 548ic  0.00 - 0.00 - - - -— - 5.479
2.70 10,520 903.70 574 ic 561ic 0.00 - 0.00 - - - - 5.608

Continues on next page...



Detention Basin

Stage / Storage / Discharge Table
Stage

ft

2.80
2.90
3.00
3.10
3.20
3.30
3.40
3.50
3.60
3.70
3.80
3.90
4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
5.90
6.00
6.10
6.20
6.30
6.40
6.50
6.60
6.70
6.80
6.90
7.00
7.10
7.20
7.30
7.40
7.50
7.60
7.70
7.80
7.90
8.00
8.10
8.20
8.30
8.40
8.50
8.60
8.70
8.80
8.90
9.00
9.10
9.20
9.30
9.40
9.50
9.60
9.70

Storage
cuft

11,444
12,368
13,292
14,693
16,095
17,496
18,898
20,299
21,700
23,102
24,503
25,905
27,306
28,957
30,609
32,260
33,911
35,562
37,214
38,865
40,516
42,167
43,819
45,695
47,571
49,447
51,323
53,200
65,076
56,952
58,828
60,704
62,581
64,692
66,804
68,916
71,027
73,139
75,251
77,362
79,474
81,586
83,697
86,055
88,413
90,771
93,129
95,487
97,845
100,202
102,560
104,918
107,276
109,893
112,509
115,126
117,742
120,359
122,976
125,592
128,209
130,825
133,442
136,326
139,211
142,095
144,980
147,864
150,749
163,633

Elevation
ft

903.80
903.90
904.00
904.10
904.20
904.30
904.40
904.50
904.60
904.70
904.80
904.90
905.00
905.10
905.20
905.30
905.40
905.50
905.60
905.70
905.80
905.90
906.00
906.10
906.20
906.30
906.40
906.50
906.60
906.70
906.80
906.90
907.00
907.10
907.20
907.30
907.40
907.50
907.60
907.70
907.80
907.90
908.00
908.10
908.20
908.30
908.40
908.50
908.60
908.70
908.80
908.90
909.00
909.10
909.20
909.30
909.40
909.50
909.60
909.70
209.80
909.90
910.00
910.10
910.20
910.30
910.40
910.50
910.60
910.70

CivA
cfs _

5.74ic
6.01ic
6.01ic
6.28ic
6.28 ic
6.33ic
6.55ic
6.55ic
6.84 ic
6.84 ic
6.87 ic
7.13ic
7.13i0c
717 ic
7.43ic
7.43ic
7.45ic
7.73ic
7.73ic
7.73ic
7.79ic
8.04 ic
8.04ic
8.05ic
8.13ic
8.36ic
8.36ic
8.38ic
8.68ic
8.68 ic
8.68ic
8.70ic
8.77ic
9.01ic
9.01ic
9.01ic
9.07 ic
9.35ic
9.35ic
9.35ic
9.37ic
9.44ic
9.69ic
9.69ic
9.69ic
9.73ic
10.04 ic
10.04 ic
10.04 ic
10.04 ic
10.07 ic
10.13ic
10.39ic
10.39ic
10.39ic
10.41 ic
10.47 ic
10.751ic
10.75ic
10.75ic
10.75ic
10.79ic
10.85 ic
11.12ic
11.12ic
11.12ic
11.12ic
11.17ic
11.49ic
11.49ic

CivB
cfs

5.73ic
5.86ic
5.98ic
6.10ic
6.21ic
6.33ic
6.44 ic
6.55ic
6.66 ic
6.76 ic
6.87 ic
6.97 ic
7.07ic
717 ic
7.26ic
7.36ic
7.45ic
7.53ic
7.62ic
7.72ic
7.79ic
7.88ic
7.97ic
8.05ic
8.13ic
8.21ic
8.30ic
8.38ic
8.45ic
8.54 ic
8.62ic
8.70 ic
8.77 ic
8.85ic
8.93ic
9.01ic
9.07 ic
9.15ic
9.22ic
9.30ic
9.37 ic
9.44 ic
9.51ic
9.59 ic
9.66 ic
9.73 ic
9.79ic
9.86ic
9.94 ic
10.01ic
10.07 ic
10.13ic
10.20 ic
10.27 ic
10.34ic
10.41 ic
1047 ic
10.53 ic
10.60ic
10.67 ic
10.73 ic
10.79ic
10.85ic
10.92 ic
10.98 ic
11.05ic
11.11ic
1117 ic
11.22ic
11.29ic

CivC
cfs

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.04 oc
0.10 oc
0.19 oc
0.29 oc
0.40 oc
0.520c
0.64 oc
0.77 oc
0.90 oc
1.03 oc
1.16 oc
1.29 oc
1.41 0cC
1.53 oc
1.650c
1.76 oc
1.86 oc
1.95 oc
2.010c
2.050¢c
6.80 oc
9.39 oc
11.41 oc
13.12 oc
14.64 oc
16.01 oc
17.27 oc
18.45 oc
19.55 oc
20.60 oc
21.60 oc
2243 ic
2294 ic
2343 ic
23.91ic
24.39ic
24.85ic
25.31ic
25.76 ic
26.20 ic
26.83ic
27.06 ic
27.48ic
27.89ic
28.30ic
28.70 ic
29.09ic

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

Continues on next

Total
cfs

5.734
5.858
5.979
6.097
6.213
6.327
6.439
6.549
6.657
6.764
6.869
6.972
7.074
7171
7.259
7.357
7.448
7.528
7.622
7.715
7.792
7.878
7.968
8.091
8.231
8.405
8.591
8.781
8.967
9.174
9.385
9.594
9.793
10.00
10.21
10.42
10.61
10.80
10.98
11.16
11.32
11.45
11.56
16.38
19.05
21.14
22.91
24,50
25.94
27.28
28.52
29.68
30.80
31.87
32.78
33.35
33.90
34.45
34.99
35.52
36.04
36.55
37.05
37.55
38.04
38.52
39.00
39.46
39.92
40.38
page...



Detention Basin

Stage / Storage / Discharge Table

Stage
ft

9.80

9.90
10.00
10.10
10.20
10.30
10.40
10.50
10.60
10.70
10.80
10.90
11.00
11.10
11.20
11.30
11.40
11.50
11.60
11.70
11.80
11.90
12.00

...End

Storage
cuft

156,517
159,402
162,286
165,443
168,599
171,756
174,912
178,069
181,226
184,382
187,539
190,695
193,852
197,287
200,722
204,157
207,592
211,026
214,461
217,896
221,331
224,766
228,201

Elevation
ft

910.80
910.90
911.00
911.10
911.20
911.30
911.40
911.50
911.60
911.70
911.80
911.90
912.00
912.10
912.20
912.30
912.40
912.50
912.60
912.70
912.80
912.90
913.00

CivA
cfs

11.49ic
11.49ic
11.49ic
11.53ic
11.59ic
11.86ic
11.86ic
11.86 ic
11.86 ic
11.89 ic
11.94 ic
12.24ic
12.24 ic
12.24ic
12.24ic
1224 ic
12.28ic
12.34 ic
12.63ic
12.63ic
12.63ic
12.63ic
12.63ic

CivB
cfs

11.35ic
1M1.41ic
11.48 ic
11.53ic
11.59 ic
11.65ic
M.7ic
1M1.77ic
11.83ic
11.89ic
11.94ic
12.00ic
12.06 ic
12.11ic
1217 ic
12.23ic
12.28ic
12.34 ic
12.39ic
1245ic
12.51ic
12.56 ic
12.62ic

CivC
cfs

29.48 ic
29.87 ic
30.25ic
30.63 ic
31.00ic
31.36ic
31.73ic
32.08 ic
3244 ic
32.79ic
33.14ic
33.48ic
33.82ic
34.16ic
3449ic
34.82ic
35.15ic
3547 ic
35.79ic
36.11ic
36.42 ic
36.74 ic
37.05ic

PrfRsr
cfs

Wr A

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrC
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Hyd rog ra ph S um ma ry Re po rt-lydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

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 108.91 1 722 299,508 | - m——— | e View High Sports Complex
2 |Reservoir 32.13 1 735 299,507 1 909.13 110,645 Detention
/
Z\acad\VIEW HIGH SPORTS COMPLEX, LBMOVS PORI: SOVRESTORM SFH@Y.gpW 8 / 2024




Hydrograph Report "

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 11 /8 /2024

Hyd. No. 1

View High Sports Complex

Hydrograph type = SCS Runoff Peak discharge = 108.91 cfs

Storm frequency = 10 yrs Time to peak = 12.03 hrs

Time interval = 1 min Hyd. volume = 299,508 cuft

Drainage area = 22.580 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 5.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

View High Sports Complex

Q (cfs) Hyd. No. 1 - 10 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 k 20.00

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® by Autodesk, Inc. v2023 Friday, 11 /8 /2024

Hyd. No. 2

Detention

Hydrograph type = Reservoir Peak discharge = 32.13 cfs

Storm frequency = 10 yrs Time to peak = 12.25 hrs

Time interval = 1 min Hyd. volume = 299,507 cuft

Inflow hyd. No. = 1 - View High Sports CompleMax. Elevation = 909.13 ft

Reservoir name = Detention Basin Max. Storage = 110,645 cuft

Storage Indication method used.

Detention

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

= Hyd No. 2 e Hyd No. 1 Total storage used = 110,645 cuft
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Hydrograph Summary Report,

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

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 175.50 1 722 495,144 e B - View High Sports Complex
2 |Reservoir 45.06 1 736 495,143 1 911.80 187,429 Detention

Z\acad\VIEW HIGH SPORTS COMPLEX, |LBBONS P&fRid: ST0D¥EBTORM STy, gbv 8 / 2024




Hydrograph Report

13

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

Friday, 11 /8 /2024

Hyd. No. 1

View High Sports Complex

Hydrograph type = SCS Runoff Peak discharge = 175.50 cfs

Storm frequency = 100 yrs Time to peak = 12.03 hrs

Time interval = 1 min Hyd. volume = 495,144 cuft

Drainage area = 22.580 ac Curve number = 86

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 7.70in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

View High Sports Complex

Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
180.00 180.00
150.00 = 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

e =
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Friday, 11 /8 /2024

Hyd. No. 2

Detention

Hydrograph type = Reservoir Peak discharge = 45.06 cfs

Storm frequency = 100 yrs Time to peak = 12.27 hrs

Time interval = 1 min Hyd. volume = 495,143 cuft

Inflow hyd. No. = 1 - View High Sports CompleMax. Elevation = 911.80 ft

Reservoir name = Detention Basin Max. Storage = 187,429 cuft

Storage Indication method used.

Detention

@ (615) Hyd. No. 2 -- 100 Year Q (cfs)
180.00 180.00
150.00 _ 150.00
120.00 120.00

90.00 _ 90.00

60.00 60.00

30.00 Q ‘ 30.00

0.00 ﬁ*— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 2 = Hyd No. 1 Total storage used = 187,429 cuft



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

Friday, 11 /8 /2024

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

1 64.1474 17.7000 08922 | @ - -
2 95.7859 19.2000 09317 |
3 0.0000 0.0000 0.0000 |
5 118.7799 19.1000 09266 | @ -~ -
10 125.1300 18.2000 09051 |
25 158.9867 18.7000 09180 | -
50 171.2459 18.3000 09078 | @
100 187.3624 18.1000 0903t | e

File name: KCMO.IDF

Iintensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Pe(rth:(si) Smin | 10 15 20 25 30 35 40 45 50 55 60
1 3.96 3.31 2.86 2.52 225 2.04 1.87 1.72 1.60 1.49 1.40 1.32
2 4.92 4.13 3.56 3.14 281 | 254 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 2.7 2.52 2.35 2.20 2.07
10 7.27 6.09 5.26 4.63 4.14 3.75 3.43 3.16 2.93 2.74 2.57 2.42
25 8.70 7.30 6.30 5.54 4.96 4.49 410 3.78 3.51 3.27 3.07 2.89
50 9.83 8.24 7.1 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 5.67 519 4,78 4.44 4.14 3.89 3.66

Te =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 1.37 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 0.00 275 4.00 5.38 6.50 8.00
Huff-2nd 2.49 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 1.76 0.00 2.80 3.90 5.25 6.00 7.10
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Soil Map
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Hydrologic Soil Group—Jackson County, Missouri
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Conservation Service National Cooperative Soil Survey
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Hydrologic Soil Group—Jackson County, Missouri

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

10107 Menfro silty clay loam, 9 | C 4.5 4.6%
to 14 percent slopes,
severely eroded

10120 Sharpsburg silt loam,2 C 20.2 20.9%
to 5 percent slopes

10122 Sharpsburg silt loam,5 C 19.4 20.1%
to 9 percent slopes,
eroded

10128 Sharpsburg-Urbanland D 14.6 15.1%
complex, 2to 5
percent slopes

30080 Greenton silty clay loam,  C/D 10.0 10.3%
5 to 9 percent slopes

40108 Snead-Rock outcrop D 12.5 12.9%
complex, warm, 14 to
30 percent slopes ”

60125 Harvester-Urban land ] 15.5 16.1%
complex, 9 to 14
percent slopes

Totals for Area of Interest 96.7 100.0%

USDa  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/8/2024
Page 3 of 4



Hydrologic Soi! Group—Jackson County, Missouri
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils havmg a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soiis that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

11/8/2024
Page 4 of 4
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Stream Buffe Map
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Professional Registration

Missouri
Engineering 2005002186-0
Surveying 2005008318-0
Kansas
Engineering E-1695
Surveying LS-218
Cklahoma
Engineering 6254
Nebraska

Engineering CA2821

View High Sports Complex
Lee's Summit, Jackson County, Missouri

Project:
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Issue Date:
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Pre-Development Drainage Map
Construction Plans for
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Lee's Summit, Jackson County, Missouri
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