
Phone 314-368-3040 mbengineeringinc@gmail.com 

MB Engineering Inc. 
606 Ryan Drive 
Energy, IL 62933 

General Stormwater Report for the proposed Car Wash in Lee’s Summit Missouri 

The proposed Car Wash will be located at 3601 SW Hollywood Dr, Lee’s Summit, MO 64082.  The 
existing storm water sheet flows southeast across the site.  Sheet C4-01 shows the existing drainage area 
and the hydraulic calculations are Exhibit A attached below. 

The proposed stormwater will follow a similar pattern as shown on sheet C4-01.  Area 1 will flow to a proposed 
underground detention basin which will then be piped to the public storm sewer in Summitcrest Drive.  
Area 2 will bypass the proposed detention basin.  The hydraulic calculations are Exhibit B attached below. 

An underground detention basin is being proposed to meet the Comprehensive Control Method.  
The post-development peak discharge rates from the site shall not exceed:

2yr = 1.499 acres * 0.5 cfs/acre = 0.75 cfs
10yr = 1.499 acres * 2.0 cfs/acre = 3.00 dfs
100yr = 1.499 acres * 3.0 cfs/acre = 4.50 cfs

The rainfall intensity numbers are taken from “NOAA’s National Weather Service 
Hydrometeorological Design Studies Center Precipitation Frequency Data Server 
(https://hdsc.nws.noaa.gov/hdcs/pfds/)”.  

The detention basin has also been evaluated with a low flow blocked scenario.  The hydraulic calculations are 
Exhibit C attached below.   

Soil maps are Exhibit D attached below. 

Location Map 

Mike
MO Seal & Signature



3601 SW Hollywood Dr., Lee’s Summit, MO 

Phone 314-368-3040 mbengineeringinc@gmail.com 

Exhibit A 



MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"Lee Summit MO Proposed Underground Basi
  Printed  5/19/2023Prepared by MB Engineering, Inc

HydroCAD® 10.20-2g  s/n 08992  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment A2: Existing Area

Runoff = 3.05 cfs @ 12.09 hrs,  Volume= 0.213 af,  Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"

Area (ac) CN Description
1.499 79 50-75% Grass cover, Fair, HSG C
1.499 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 100 0.0260 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.7 250 0.0260 2.42 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.9 350 Total

Subcatchment A2: Existing Area
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MO-Lee Summit 24-hr S1 2-yr
Rainfall=3.68"
Runoff Area=1.499 ac
Runoff Volume=0.213 af
Runoff Depth>1.70"
Flow Length=350'
Slope=0.0260 '/'
Tc=9.9 min
CN=79

3.05 cfs
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Summary for Subcatchment A2: Existing Area

Runoff = 5.77 cfs @ 12.09 hrs,  Volume= 0.415 af,  Depth> 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"

Area (ac) CN Description
1.499 79 50-75% Grass cover, Fair, HSG C
1.499 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 100 0.0260 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.7 250 0.0260 2.42 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.9 350 Total

Subcatchment A2: Existing Area
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MO-Lee Summit 24-hr S1 10-yr
Rainfall=5.61"
Runoff Area=1.499 ac
Runoff Volume=0.415 af
Runoff Depth>3.33"
Flow Length=350'
Slope=0.0260 '/'
Tc=9.9 min
CN=79

5.77 cfs
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Summary for Subcatchment A2: Existing Area

Runoff = 10.45 cfs @ 12.09 hrs,  Volume= 0.822 af,  Depth> 6.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"

Area (ac) CN Description
1.499 79 50-75% Grass cover, Fair, HSG C
1.499 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.2 100 0.0260 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.68"

1.7 250 0.0260 2.42 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.9 350 Total

Subcatchment A2: Existing Area
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MO-Lee Summit 24-hr S1 100-yr
Rainfall=9.16"
Runoff Area=1.499 ac
Runoff Volume=0.822 af
Runoff Depth>6.58"
Flow Length=350'
Slope=0.0260 '/'
Tc=9.9 min
CN=79

10.45 cfs



3601 SW Hollywood Dr., Lee’s Summit, MO 
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Exhibit B 



MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"Lee Summit MO Proposed Underground Basi
  Printed  5/19/2023Prepared by MB Engineering, Inc
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Summary for Subcatchment A1: Prop Area 1

Runoff = 4.32 cfs @ 12.02 hrs,  Volume= 0.254 af,  Depth> 3.33"
     Routed to Pond P4 : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"

Area (ac) CN Description
0.048 74 >75% Grass cover, Good, HSG C
0.757 98 Paved parking, HSG C
0.111 98 Roofs, HSG C
0.916 97 Weighted Average
0.048 5.24% Pervious Area
0.868 94.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A1: Prop Area 1
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MO-Lee Summit 24-hr S1 2-yr
Rainfall=3.68"
Runoff Area=0.916 ac
Runoff Volume=0.254 af
Runoff Depth>3.33"
Tc=5.0 min
CN=97

4.32 cfs



MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"Lee Summit MO Proposed Underground Bas
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Summary for Subcatchment A1: Prop Area 1

Runoff = 6.32 cfs @ 12.02 hrs,  Volume= 0.401 af,  Depth> 5.25"
     Routed to Pond P4 : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"

Area (ac) CN Description
0.048 74 >75% Grass cover, Good, HSG C
0.757 98 Paved parking, HSG C
0.111 98 Roofs, HSG C
0.916 97 Weighted Average
0.048 5.24% Pervious Area
0.868 94.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A1: Prop Area 1

Runoff
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MO-Lee Summit 24-hr S1 10-yr
Rainfall=5.61"
Runoff Area=0.916 ac
Runoff Volume=0.401 af
Runoff Depth>5.25"
Tc=5.0 min
CN=97

6.32 cfs



MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"Lee Summit MO Proposed Underground Ba
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Summary for Subcatchment A1: Prop Area 1

Runoff = 9.59 cfs @ 12.02 hrs,  Volume= 0.671 af,  Depth> 8.79"
     Routed to Pond P4 : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"

Area (ac) CN Description
0.048 74 >75% Grass cover, Good, HSG C
0.757 98 Paved parking, HSG C
0.111 98 Roofs, HSG C
0.916 97 Weighted Average
0.048 5.24% Pervious Area
0.868 94.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A1: Prop Area 1

Runoff

Hydrograph

Time  (hours)
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MO-Lee Summit 24-hr S1 100-yr
Rainfall=9.16"
Runoff Area=0.916 ac
Runoff Volume=0.671 af
Runoff Depth>8.79"
Tc=5.0 min
CN=97

9.59 cfs



MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"Lee Summit MO Proposed Underground Basi
  Printed  5/19/2023Prepared by MB Engineering, Inc
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Summary for Subcatchment A3: Prop Area 2

Runoff = 1.17 cfs @ 12.03 hrs,  Volume= 0.064 af,  Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 2-yr  Rainfall=3.68"

Area (ac) CN Description
0.387 74 >75% Grass cover, Good, HSG C

* 0.084 98 Impervious
0.471 78 Weighted Average
0.387 82.17% Pervious Area
0.084 17.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A3: Prop Area 2

Runoff

Hydrograph

Time  (hours)
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MO-Lee Summit 24-hr S1 2-yr
Rainfall=3.68"
Runoff Area=0.471 ac
Runoff Volume=0.064 af
Runoff Depth>1.63"
Tc=5.0 min
CN=78

1.17 cfs
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Summary for Subcatchment A3: Prop Area 2

Runoff = 2.23 cfs @ 12.03 hrs,  Volume= 0.127 af,  Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"

Area (ac) CN Description
0.387 74 >75% Grass cover, Good, HSG C

* 0.084 98 Impervious
0.471 78 Weighted Average
0.387 82.17% Pervious Area
0.084 17.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A3: Prop Area 2

Runoff

Hydrograph

Time  (hours)
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MO-Lee Summit 24-hr S1 10-yr
Rainfall=5.61"
Runoff Area=0.471 ac
Runoff Volume=0.127 af
Runoff Depth>3.23"
Tc=5.0 min
CN=78

2.23 cfs



MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"Lee Summit MO Proposed Underground Ba
  Printed  5/19/2023Prepared by MB Engineering, Inc
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Summary for Subcatchment A3: Prop Area 2

Runoff = 4.08 cfs @ 12.03 hrs,  Volume= 0.254 af,  Depth> 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"

Area (ac) CN Description
0.387 74 >75% Grass cover, Good, HSG C

* 0.084 98 Impervious
0.471 78 Weighted Average
0.387 82.17% Pervious Area
0.084 17.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment A3: Prop Area 2

Runoff
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Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

MO-Lee Summit 24-hr S1 100-yr
Rainfall=9.16"
Runoff Area=0.471 ac
Runoff Volume=0.254 af
Runoff Depth>6.46"
Tc=5.0 min
CN=78

4.08 cfs
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Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 3.33"    for  2-yr event
Inflow = 4.32 cfs @ 12.02 hrs,  Volume= 0.254 af
Outflow = 0.71 cfs @ 12.51 hrs,  Volume= 0.212 af,  Atten= 83%,  Lag= 29.1 min
Primary = 0.71 cfs @ 12.51 hrs,  Volume= 0.212 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,016.44' @ 12.51 hrs   Storage= 5,582 cf

Plug-Flow detention time= 193.8 min calculated for 0.212 af (83% of inflow)
Center-of-Mass det. time= 120.6 min ( 882.7 - 762.1 )

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160
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1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,015.50' 5.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=0.71 cfs @ 12.51 hrs  HW=1,016.44'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.71 cfs @ 4.03 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond P4: Detention Basin

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.916 ac
Peak Elev=1,016.44'
Storage=5,582 cf

4.32 cfs

0.71 cfs
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Pond P4: Detention Basin
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Pond P4: Detention Basin

Storage

Stage-Area-Storage
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Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 5.25"    for  10-yr event
Inflow = 6.32 cfs @ 12.02 hrs,  Volume= 0.401 af
Outflow = 0.95 cfs @ 12.54 hrs,  Volume= 0.355 af,  Atten= 85%,  Lag= 31.2 min
Primary = 0.95 cfs @ 12.54 hrs,  Volume= 0.355 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,016.97' @ 12.54 hrs   Storage= 7,957 cf

Plug-Flow detention time= 176.5 min calculated for 0.355 af (89% of inflow)
Center-of-Mass det. time= 117.6 min ( 870.3 - 752.7 )

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160
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1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,015.50' 5.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32 

Primary OutFlow  Max=0.95 cfs @ 12.54 hrs  HW=1,016.97'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.95 cfs @ 5.35 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond P4: Detention Basin

Inflow
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Inflow Area=0.916 ac
Peak Elev=1,016.97'
Storage=7,957 cf

6.32 cfs

0.95 cfs



MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"Lee Summit MO Proposed Underground Bas
  Printed  7/4/2023Prepared by MB Engineering, Inc

Page 8HydroCAD® 10.20-3c  s/n 08992  © 2023 HydroCAD Software Solutions LLC

Pond P4: Detention Basin

Primary

Stage-Discharge

Discharge  (cfs)
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Pond P4: Detention Basin

Storage

Stage-Area-Storage

Storage (cubic-feet)
15,00014,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000
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 Custom Stage Data 
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Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 8.79"    for  100-yr event
Inflow = 9.59 cfs @ 12.02 hrs,  Volume= 0.671 af
Outflow = 1.28 cfs @ 12.57 hrs,  Volume= 0.620 af,  Atten= 87%,  Lag= 32.6 min
Primary = 1.28 cfs @ 12.57 hrs,  Volume= 0.620 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,018.00' @ 12.57 hrs   Storage= 11,982 cf

Plug-Flow detention time= 160.9 min calculated for 0.620 af (92% of inflow)
Center-of-Mass det. time= 116.0 min ( 859.8 - 743.8 )

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160
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1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,015.50' 5.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32 

Primary OutFlow  Max=1.28 cfs @ 12.57 hrs  HW=1,018.00'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.28 cfs @ 7.25 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond P4: Detention Basin

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.916 ac
Peak Elev=1,018.00'
Storage=11,982 cf

9.59 cfs

1.28 cfs
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Pond P4: Detention Basin
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Pond P4: Detention Basin

Storage

Stage-Area-Storage

Storage (cubic-feet)
15,00014,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000
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 Custom Stage Data 
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Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 3.33"    for  2-yr event
Inflow = 4.32 cfs @ 12.02 hrs,  Volume= 0.254 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,017.74' @ 24.00 hrs   Storage= 11,073 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160
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1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32 

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,014.92'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond P4: Detention Basin

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.916 ac
Peak Elev=1,017.74'
Storage=11,073 cf

4.32 cfs

0.00 cfs
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Pond P4: Detention Basin

Primary

Stage-Discharge

Discharge  (cfs)
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Pond P4: Detention Basin

Storage

Stage-Area-Storage

Storage (cubic-feet)
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E
le

va
ti

o
n

  (
fe

et
)

1,020

1,019

1,018

1,017

1,016

1,015
 Custom Stage Data 



MO-Lee Summit 24-hr S1 10-yr  Rainfall=5.61"Lee Summit MO Proposed Underground Bas
  Printed  7/4/2023Prepared by MB Engineering, Inc

Page 5HydroCAD® 10.20-3c  s/n 08992  © 2023 HydroCAD Software Solutions LLC

Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 5.25"    for  10-yr event
Inflow = 6.32 cfs @ 12.02 hrs,  Volume= 0.401 af
Outflow = 0.14 cfs @ 15.76 hrs,  Volume= 0.066 af,  Atten= 98%,  Lag= 224.5 min
Primary = 0.14 cfs @ 15.76 hrs,  Volume= 0.066 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,019.30' @ 15.76 hrs   Storage= 14,642 cf

Plug-Flow detention time= 707.7 min calculated for 0.066 af (16% of inflow)
Center-of-Mass det. time= 389.7 min ( 1,142.4 - 752.7 )

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160
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1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=0.14 cfs @ 15.76 hrs  HW=1,019.30'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.14 cfs @ 0.64 fps)

Pond P4: Detention Basin

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.916 ac
Peak Elev=1,019.30'
Storage=14,642 cf

6.32 cfs

0.14 cfs
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Pond P4: Detention Basin
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Discharge  (cfs)
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Pond P4: Detention Basin

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond P4: Detention Basin

Inflow Area = 0.916 ac, 94.76% Impervious,  Inflow Depth > 8.79"    for  100-yr event
Inflow = 9.59 cfs @ 12.02 hrs,  Volume= 0.671 af
Outflow = 4.45 cfs @ 12.14 hrs,  Volume= 0.335 af,  Atten= 54%,  Lag= 7.0 min
Primary = 4.45 cfs @ 12.14 hrs,  Volume= 0.335 af
     Routed to Reach 1R : Outlet Pipe

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 1,019.76' @ 12.14 hrs   Storage= 15,452 cf

Plug-Flow detention time= 311.8 min calculated for 0.335 af (50% of inflow)
Center-of-Mass det. time= 158.0 min ( 901.9 - 743.8 )

Volume Invert Avail.Storage Storage Description
#1 1,014.92' 15,922 cf Custom Stage Data Listed below
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Elevation Cum.Store
(feet) (cubic-feet)

1,014.92 0
1,015.00 147
1,015.09 294
1,015.17 441
1,015.25 587
1,015.34 734
1,015.42 881
1,015.50 1,275
1,015.59 1,666
1,015.67 2,057
1,015.75 2,445
1,015.84 2,833
1,015.92 3,219
1,016.00 3,603
1,016.09 3,986
1,016.17 4,367
1,016.25 4,748
1,016.34 5,126
1,016.42 5,502
1,016.50 5,878
1,016.59 6,251
1,016.67 6,622
1,016.75 6,991
1,016.84 7,357
1,016.92 7,720
1,017.00 8,078
1,017.09 8,434
1,017.17 8,788
1,017.25 9,136
1,017.34 9,479
1,017.42 9,818
1,017.50 10,151
1,017.59 10,477
1,017.67 10,796
1,017.75 11,104
1,017.84 11,405
1,017.92 11,696
1,018.00 11,973
1,018.09 12,236
1,018.17 12,483
1,018.25 12,704
1,018.34 12,896
1,018.42 13,070
1,018.50 13,234
1,018.53 13,278
1,018.61 13,425
1,018.70 13,572
1,018.78 13,719
1,018.86 13,866
1,018.95 14,013
1,019.03 14,160



MO-Lee Summit 24-hr S1 100-yr  Rainfall=9.16"Lee Summit MO Proposed Underground Ba
  Printed  7/4/2023Prepared by MB Engineering, Inc

Page 11HydroCAD® 10.20-3c  s/n 08992  © 2023 HydroCAD Software Solutions LLC

1,019.11 14,306
1,019.20 14,453
1,019.28 14,600
1,019.36 14,747
1,019.45 14,894
1,019.53 15,041
1,019.61 15,187
1,019.70 15,334
1,019.78 15,481
1,019.86 15,628
1,019.95 15,775
1,020.03 15,922

Device Routing     Invert Outlet Devices
#1 Primary 1,019.25' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=4.44 cfs @ 12.14 hrs  HW=1,019.76'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.44 cfs @ 2.16 fps)

Pond P4: Detention Basin

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.916 ac
Peak Elev=1,019.76'
Storage=15,452 cf

9.59 cfs

4.45 cfs
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Pond P4: Detention Basin
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 Broad-Crested Rectangular Weir 

Pond P4: Detention Basin

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

10082 Arisburg-Urban land complex, 
1 to 5 percent slopes

2.0 100.0%

Totals for Area of Interest 2.0 100.0%

Soil Map—Jackson County, Missouri Lee Summit, MO

Natural Resources
Conservation Service

Web Soil Survey
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