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Section 1 

Design Summary 

 

 

 

 

 

 

 

 

 



DRAINAGE CALCULATIONS 

CLUB CARWASH 

LEE’S SUMMIT, MISSOURI 

PROJECT NO. M24-8767A 

 

The following drainage calculations have been performed for Club Carwash at 1021 Jefferson Crossing, Lee’s 

Summit, Missouri.  Said calculations were performed in accordance with the city of Lee’s Summit standards. 

All hydraulic calculations were performed with the aid of AutoCAD Civil 3D Software.  Existing and 

proposed hydrology for the 10-year storm are attached. 

 

The existing conditions for the site is open space. The proposed land use for the site will be for a car wash. 

The project consists of on-site tributary areas. The work will be done on the 1.08-acre site in Lee’s Summit. 

The site is tributary to Cedar Creek. All stormwater runoff shall be routed to the regional detention basin 

which will provide all detention and water quality requirements. Supporting calculations for the conveyance 

system are included in this report. 

 

CALCULATIONS SUMMARY: 

Existing flows were calculated using drainage area flows with current cover conditions. The existing 

condition flow using the 10-year storm event is 1.96 cfs. The proposed condition flow using the 10-year storm 

event is 5.45 cfs. The difference between the existing and proposed conditions is then a decrease of 3.49 cfs. 
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Rational Method Hydrology 

 

 

 

 

 

 

 

 

 



Drainage 

Area

Pervious 

(ac.)

Impervious 

(ac.)
Total (ac.) C Tc

Intensity 

(in/hr)
Q

1 1.085 0 1.085 0.30 10.29 6.02 1.96

Existing Rational Method (10 Year)



Tc = 10.29 minutes

Ti = 9.68 minutes 0 minutes

D = 100 ft 0 ft

C = 0.3 0

S = 3.29 % 0 %

Tt = 0.61 minutes

I = 6.02 in/hr

Surface C

Open 47242 s.f. 1.085 acres 0.3

Impervious 0 s.f. 0 acres 0.9

Total 1.085 acres

K 1.0

Composite C 0.3

1.96 cfs

Area

10 year design

Q = KCIA = 1 * 0.3 * 6.02 * 1.085 = 

Rational Method E_DA 1



Drainage 

Area

Pervious 

(ac.)

Impervious 

(ac.)
Total (ac.) C Tc

Intensity 

(in/hr)
Q

1 0.08 0.22 0.30 0.74 13.75 5.38 1.19

2 0.03 0 0.03 0.30 6.38 6.95 0.06

3 0.06 0 0.06 0.30 10.29 6.02 0.11

4 0.04 0.38 0.42 0.84 5 7.35 2.59

5 0.001 0.009 0.01 0.84 5 7.35 0.06

6 0 0.12 0.12 0.90 5 7.35 0.79

7 0 0.005 0.005 0.90 5 7.35 0.03

8 0.05 0.04 0.09 0.57 5 7.35 0.38

9 0.02 0.03 0.05 0.66 5 7.35 0.24

Proposed Rational Method (10 Year)



Tc = 13.75 minutes

Ti = 12.06 minutes 1.08 minutes

D = 81 ft 19 ft

C = 0.3 0.9

S = 1.24 % 3.1 %

Tt = 0.61 minutes

I = 5.38 in/hr

Surface C

Open 3459 s.f. 0.08 acres 0.3

Impervious 9579 s.f. 0.22 acres 0.9

Total 0.3 acres

K 1.0

Composite C 0.74

1.19 cfs

Rational Method P_DA_1 10 year design

Area

Q = KCIA = 1 * 0.74 * 5.38 * 0.3 = 



Tc = 6.38 minutes

Ti = 6.38 minutes 0 minutes

D = 27 ft 0 ft

C = 0.3 0

S = 1.61 % 0 %

Tt = 0 minutes

I = 6.95 in/hr

Surface C

Open 1129 s.f. 0.03 acres 0.3

Impervious 0 s.f. 0 acres 0.9

Total 0.03 acres

K 1.0

Composite C 0.3

0.06 cfs

Rational Method P_DA_2 10 year design

Area

Q = KCIA = 1 * 0.3 * 6.95 * 0.03 = 



Tc = 10.29 minutes

Ti = 10.29 minutes 0 minutes

D = 73 ft 0 ft

C = 0.3 0.9

S = 1.71 % 1.01 %

Tt = 0 minutes

I = 6.02 in/hr

Surface C

Open 2459 s.f. 0.06 acres 0.3

Impervious 0 s.f. 0 acres 0.9

Total 0.06 acres

K 1.0

Composite C 0.3

0.11 cfs

Rational Method P_DA_3 10 year design

Area

Q = KCIA = 1 * 0.3 * 6.02 * 0.06 = 



Tc = 5 minutes

Ti = 3.03 minutes 0 minutes

D = 100 ft 0 ft

C = 0.9 0

S = 1.67 % 0 %

Tt = 0.56 minutes

I = 7.35 in/hr

Surface C

Open 1612 s.f. 0.04 acres 0.3

Impervious 16768 s.f. 0.38 acres 0.9

Total 0.42 acres

K 1.0

Composite C 0.84

2.59 cfs

Rational Method P_DA_4 10 year design

Area

Q = KCIA = 1 * 0.84 * 7.35 * 0.42 = 



Tc = 5 minutes

Ti = 1.22 minutes 0 minutes

D = 22 ft 0 ft

C = 0.9 0

S = 2.68 % 0 %

Tt = 0 minutes

I = 7.35 in/hr

Surface C

Open 49 s.f. 0.001 acres 0.3

Impervious 377 s.f. 0.009 acres 0.9

Total 0.01 acres

K 1.0

Composite C 0.84

0.06 cfs

Rational Method P_DA_5 10 year design

Area

Q = KCIA = 1 * 0.84 * 7.35 * 0.01 = 



Tc = 5 minutes

Ti = 2.16 minutes 0 minutes

D = 36 ft 0 ft

C = 0.9 0

S = 1 % 0 %

Tt = 0.62 minutes

I = 7.35 in/hr

Surface C

Open 0 s.f. 0 acres 0.3

Impervious 5163 s.f. 0.12 acres 0.9

Total 0.12 acres

K 1.0

Composite C 0.9

0.79 cfs

Rational Method P_DA_6 10 year design

Area

Q = KCIA = 1 * 0.9 * 7.35 * 0.12 = 



Tc = 5 minutes

Ti = 1.19 minutes 0 minutes

D = 11 ft 0 ft

C = 0.9 0

S = 1 % 0 %

Tt = 0.58 minutes

I = 7.35 in/hr

Surface C

Open 33 s.f. 0 acres 0.3

Impervious 204 s.f. 0.005 acres 0.9

Total 0.005 acres

K 1.0

Composite C 0.9

0.03 cfs

Rational Method P_DA_7 10 year design

Area

Q = KCIA = 1 * 0.9 * 7.35 * 0.005 = 



Tc = 5 minutes

Ti = 1.45 minutes 0 minutes

D = 64 ft 0 ft

C = 0.9 0

S = 7.85 % 0 %

Tt = 0 minutes

I = 7.35 in/hr

Surface C

Open 2098 s.f. 0.05 acres 0.3

Impervious 1834 s.f. 0.04 acres 0.9

Total 0.09 acres

K 1.0

Composite C 0.57

0.38 cfs

Rational Method P_DA_8 10 year design

Area

Q = KCIA = 1 * 0.57 * 7.35 * 0.09 = 



Tc = 5 minutes

Ti = 2.3 minutes 0 minutes

D = 56 ft 0 ft

C = 0.9 0

S = 1.61 % 0 %

Tt = 0 minutes

I = 7.35 in/hr

Surface C

Open 963 s.f. 0.02 acres 0.3

Impervious 1505 s.f. 0.03 acres 0.9

Total 0.05 acres

K 1.0

Composite C 0.66

0.24 cfs

Rational Method P_DA_9 10 year design

Area

Q = KCIA = 1 * 0.66 * 7.35 * 0.05 = 



 

 

 

 

 

 

 

 

 

Section 3 

Drainage Area Maps and Details 
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EXISTING DRAINAGE AREA MAP

OWNER:
OLDHAM INVESTORS LLC
7200 W. 132ND ST. STE. 150

OVERLAND PARK, KANSAS 66213

DEVELOPER:
CLUB CARWASH OPERATING, LLC

1591 E. PRATHERSVILLE RD.
COLUMBIA, MO 65202

EX_DA-1
1.085 AC.
C = 0.30

Tc = 10.29 min
I = 6.02 in/hr

Q 10 = 1.96 cfs
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PROPOSED DRAINAGE AREA MAP

OWNER:
OLDHAM INVESTORS LLC
7200 W. 132ND ST. STE. 150

OVERLAND PARK, KANSAS 66213

DEVELOPER:
CLUB CARWASH OPERATING, LLC

1591 E. PRATHERSVILLE RD.
COLUMBIA, MO 65202

P_DA-4
0.42 AC.
C = 0.84

Tc = 5.00 min
I = 7.35 in/hr

Q 10 = 2.59 cfs

P_DA-8
0.09 AC.
C = 0.57
Tc = 5.00 min
I = 7.35 in/hr
Q 10 = 0.38 cfs

P_DA-2
0.03 AC.
C = 0.30

Tc = 6.38 min
I = 6.95 in/hr

Q 10 = 0.06 cfs

P_DA-5
0.01 AC.
C = 0.84

Tc = 5.00 min
I = 7.35 in/hr

Q 10 = 0.06 cfs

P_DA-6
0.12 AC.
C = 0.90
Tc = 5.00 min
I = 7.35 in/hr
Q 10 = 0.79 cfs

P_DA-7
0.005 AC.
C = 0.90
Tc = 5.00 min
I = 7.35 in/hr
Q 10 = 0.03 cfs

P_DA-1
0.30 AC.
C = 0.74

Tc = 13.75 min
I = 5.38 in/hr

Q 10 = 1.19 cfs

P_DA-3
0.06 AC.
C = 0.30

Tc = 10.29 min
I = 6.02 in/hr

Q 10 = 0.11 cfs

P_DA-9
0.05 AC.
C = 0.66
Tc = 5.00 min
I = 7.35 in/hr
Q 10 = 0.24 cfs



 

 

 

 

 

 

 

 

 

Section 4 

Storm Sewer Hydraulics 

 

 

 

 

 

 

 

 

 


















