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                     Stormwater Management Study 

Proposed Take 5 (10/07/2022) 

 

Stormwater Management Summary 
 

Introduction: 
 

The purpose of this document is to provide a summary of the pre and post development 
drainage conditions for the 0.50 acre site located along the west side of highway 291, and 
just north of the Meineke Car Care which is located at 320 NE 291 Hwy, Lee’s Summit, 
MO 64086. The site is made up of a vacant grass lot which will be redeveloped into a 
Take 5 Oil Change facility. This analysis will demonstrate that the proposed developments 
drainage system will meet the requirements set forth by the City of Lee’s Summit. 

 
Methodology: 

 

The peak rates of runoff are calculated using the Rational Method: 
 
  Q=K * C * I * A  
 
Where: 
 
Q= Peak rate of runoff to system in cfs 
C= Runoff Coefficient as determined in accordance with Paragraph 5602.3 of APWA 5600 
i =  Rainfall intensity in inches per hour as determined in accordance with Paragraph 5602.6 
K= Dimensionless coefficient to account for antecedent precipitation as follows, except the product     
of C*K shall not exceed 1.0. See Table 5602-1 from APWA 5600 
 
   Table 5602-1:  Antecedent Coefficient 
 
    Design Storm           K 
    10% and more        1.0 
              4%        1.1 
              2%        1.2 
              1%                          1.25 
 
Runoff Coefficient(C) values are taken from Table 5602-3 of APWA 5600 and include: 
 Undeveloped Areas – C = 0.30 
      Impervious Surfaces – C = 0.90 
 
Weighted C values have been calculated using C = 0.3 + 0.6 * I , where I is percent impervious 
/100. 
 
The rainfall intensity (i) has been determined using the formulas found in section 5602.6 of the 
APWA 5600, for the 10, 25, 50, and 100 year return periods. 
 
The time of concentrations (Tc) for the drainage areas have been determined using the formulas 
found in Section 5602.7 of APWA (below plus the travel time in the system). The Tc paths are 
shown on the attached drainage area exhibits. 
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Proposed Take 5 (10/07/2022) 

 

Existing Conditions: 
 

The proposed site is located along the west side of highway 291, and just north of the 
Meineke Car Care, which is located at 320 NE 291 Hwy, Lee’s Summit, MO 64086. The site is 
located on the northwest side of the intersection of SE Langsford Rd. & NE Hwy 291. The site 
is bound to the east and south by CP-2 (Planned Community Commercial) zoned properties, 
bound to the west by a RP-2 (Planned Two Family Residential) & R-1 (Single Family 
Residential) properties, and bound to the north by a PO (Planned Office) zoned property. The 
site is currently occupied by a vacant grass lot that sits on approximately 0.50 acres of 
pervious cover. 

 

The site has high points on the southwestern property line and slopes northeast towards 
Highway 291 with a slope of approximately 6.15%. The site drains via sheet flow to an existing 
roadside ditch located on the eastern side of the property, along Hwy. 291. The proposed site 
is flood zone X. 

The time of concentration for the existing condition is 12.67 minutes and the weighted C value 
is 0.30. 

The total pre-development runoff values are as follows: 
 
 

Storm 
Event/Rainfall 
Return Period 

    10% /      
10 YR 

4% / 25 YR 2% / 50 YR 1% / 
100 YR 

Runoff (cfs): 0.84 1.07 1.30 1.48 

 
A pre-development drainage area exhibit has been provided in Appendix A.  

Proposed Development: 
 

For the purposes of this analysis, the proposed development will consist of a 1,415 SF Take 5 
Oil Change Facility along with associated parking and access drives. 

The redevelopment of the site will increase the impervious area which will require the excess 
runoff to be stored on site. Green space areas will be provided internally to the parking areas 
as well as around the entire perimeter of the site. 

The time of concentration for the proposed development condition is 10 minutes and the 
weighted C value is 0.61. 

The total post-development runoff values, into the pond, are as follows: 
 
 

Storm Event/ 
Rainfall Return 
Period: 

10% 
10 YR 

4% / 25 YR 2% / 50 YR 1% / 
100 YR 

Runoff (cfs): 1.86 2.37 2.87 3.29 

A post-development drainage area exhibit has been provided in Appendix B. 
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Stormwater Requirements: 
 

Drainage calculations will conform to the requirements of the City of Lee’s Summit Storm 
Drainage Design Criteria, as well as section 5600 of the Kansas City Metropolitan Chapter 
American Public Works Association Standard Specifications & Design Criteria, specifically 
section 5601.5-A-4-a, the Default Strategy: Comprehensive Protection shall be followed. 

 

 

 
 
 
All runoff shall be routed to an on site detention pond, which has been appropriately sized to 
reduce the post-developed runoff exiting the site. Discharge from the pond will be via an outlet 
structure with a 4.5” orifice at an invert elevation of 982.00 and an 8” orifice at an invert 
elevation of 984.70’ to regulate the flow rate from the pond. 
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Proposed Take 5 (10/07/2022) 

 

 
Summary of Runoff Calculations: 
 

Storm 
Event 

Pre-
Developed  

Post-
Developed  

Calculated 
Storage 
Volume 

POND WSE 

10-year 0.84 cfs   0.84 cfs 443 cuft 984.71 ft 

25-year 1.07 cfs 0.97 cfs 559 cuft 985.01 ft 

50-year 1.30 cfs 1.03 cfs 655 cuft 985.14 ft 

100-year 1.48 cfs 1.08 cfs 755 cuft 985.28 ft 

 
 

Conclusion: 
 

All the referenced material and supporting documentation can be found below. Based on the 
findings, the proposed Take 5 Oil Change Facility will not have an adverse effect on the 
downstream storm system, and it meets the City of Lee’s Summit stormwater requirements. 
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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

0.0 1.5%

10180 Udarents-Urban land-Sampsel 
complex, 2 to 5 percent 
slopes

2.1 98.5%

Totals for Area of Interest 2.1 100.0%

Soil Map—Jackson County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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1 - Pre Development 2 - Post Dcevelopment

3 - <no description>

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Project: C:\Users\High Tide\High Tide Consultant Dropbox\Projects\Projects\2022\22-218 Take 5 - Lee's Summit, MO - Todd Minnis\Design\Drainage\Lees Summit Hydrographs 10.4.22.gpwFriday, 10 / 7 / 2022



Hydrograph Return Period Recap

2

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 Rational ------ ------- ------- ------- ------- 0.829 0.961 1.070 1.175 Pre Development

2 Rational ------ ------- ------- ------- ------- 1.861 2.158 2.394 2.631 Post Dcevelopment

3 Reservoir 2 ------- ------- ------- ------- 0.847 0.965 1.025 1.081 <no description>

Proj. file: C:\Users\High Tide\High Tide Consultant Dropbox\Projects\Projects\2022\22-218 Take 5 - Lee's Summit, MO - Todd Minnis\Design\Drainage\Lees Summit Hydrographs 10.4.22.gpwFriday, 10 / 7 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Summary Report

3

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 Rational 0.829 1 13 646 ------ ------ ------ Pre Development

2 Rational 1.861 1 10 1,116 ------ ------ ------ Post Dcevelopment

3 Reservoir 0.847 1 15 1,116 2 984.71 443 <no description>

C:\Users\High Tide\High Tide Consultant Dropbox\Projects\Projects\2022\22-218 Take 5 - Lee's Summit, MO - Todd Minnis\Design\Drainage\Lees Summit Hydrographs 10.4.22.gpwReturn Period: 10 Year Friday, 10 / 7 / 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 1

Pre Development

Hydrograph type =  Rational Peak discharge =  0.829 cfs
Storm frequency =  10 yrs Time to peak =  0.22 hrs
Time interval =  1 min Hyd. volume =  646 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.3
Intensity =  5.503 in/hr Tc by User =  13.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1

4
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 2

Post Dcevelopment

Hydrograph type =  Rational Peak discharge =  1.861 cfs
Storm frequency =  10 yrs Time to peak =  0.17 hrs
Time interval =  1 min Hyd. volume =  1,116 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.61
Intensity =  6.076 in/hr Tc by User =  10.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1

5
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Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 3

<no description>

Hydrograph type =  Reservoir Peak discharge =  0.847 cfs
Storm frequency =  10 yrs Time to peak =  0.25 hrs
Time interval =  1 min Hyd. volume =  1,116 cuft
Inflow hyd. No. =  2 - Post Dcevelopment Max. Elevation =  984.71 ft
Reservoir name =  Pond 1 Max. Storage =  443 cuft

Storage Indication method used.

6
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<no description>

Hyd. No. 3 -- 10 Year

Hyd No. 3 Hyd No. 2 Total storage used = 443 cuft



Pond Report 7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Pond No. 1 -  Pond 1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 982.00 ft

Stage / Storage Table

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

0.00 982.00 00 0 0
1.00 983.00 65 22 22
2.00 984.00 250 147 169
3.00 985.00 535 384 553
4.00 986.00 937 727 1,279

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  4.50 8.00 0.00 0.00

Span (in) =  4.50 8.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  982.00 984.70 0.00 0.00

Length (ft) =  1.00 1.00 0.00 0.00

Slope (%) =  0.50 0.50 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) Inactive 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

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).

0.00 0.50 1.00 1.50 2.00 2.50 3.00

Stage (ft)

0.00 982.00

1.00 983.00

2.00 984.00

3.00 985.00

4.00 986.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q Culv A



Hydrograph Summary Report

8

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 Rational 0.961 1 13 750 ------ ------ ------ Pre Development

2 Rational 2.158 1 10 1,295 ------ ------ ------ Post Dcevelopment

3 Reservoir 0.965 1 16 1,295 2 985.01 559 <no description>
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 1

Pre Development

Hydrograph type =  Rational Peak discharge =  0.961 cfs
Storm frequency =  25 yrs Time to peak =  0.22 hrs
Time interval =  1 min Hyd. volume =  750 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.3
Intensity =  6.384 in/hr Tc by User =  13.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hyd. No. 1 -- 25 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 2

Post Dcevelopment

Hydrograph type =  Rational Peak discharge =  2.158 cfs
Storm frequency =  25 yrs Time to peak =  0.17 hrs
Time interval =  1 min Hyd. volume =  1,295 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.61
Intensity =  7.049 in/hr Tc by User =  10.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 3

<no description>

Hydrograph type =  Reservoir Peak discharge =  0.965 cfs
Storm frequency =  25 yrs Time to peak =  0.27 hrs
Time interval =  1 min Hyd. volume =  1,295 cuft
Inflow hyd. No. =  2 - Post Dcevelopment Max. Elevation =  985.01 ft
Reservoir name =  Pond 1 Max. Storage =  559 cuft

Storage Indication method used.
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Hyd. No. 3 -- 25 Year

Hyd No. 3 Hyd No. 2 Total storage used = 559 cuft



Hydrograph Summary Report

12

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 Rational 1.070 1 13 834 ------ ------ ------ Pre Development

2 Rational 2.394 1 10 1,437 ------ ------ ------ Post Dcevelopment

3 Reservoir 1.025 1 16 1,436 2 985.14 655 <no description>
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 1

Pre Development

Hydrograph type =  Rational Peak discharge =  1.070 cfs
Storm frequency =  50 yrs Time to peak =  0.22 hrs
Time interval =  1 min Hyd. volume =  834 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.3
Intensity =  7.104 in/hr Tc by User =  13.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 2

Post Dcevelopment

Hydrograph type =  Rational Peak discharge =  2.394 cfs
Storm frequency =  50 yrs Time to peak =  0.17 hrs
Time interval =  1 min Hyd. volume =  1,437 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.61
Intensity =  7.819 in/hr Tc by User =  10.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 3

<no description>

Hydrograph type =  Reservoir Peak discharge =  1.025 cfs
Storm frequency =  50 yrs Time to peak =  0.27 hrs
Time interval =  1 min Hyd. volume =  1,436 cuft
Inflow hyd. No. =  2 - Post Dcevelopment Max. Elevation =  985.14 ft
Reservoir name =  Pond 1 Max. Storage =  655 cuft

Storage Indication method used.
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Hyd. No. 3 -- 50 Year

Hyd No. 3 Hyd No. 2 Total storage used = 655 cuft



Hydrograph Summary Report

16

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 Rational 1.175 1 13 917 ------ ------ ------ Pre Development

2 Rational 2.631 1 10 1,578 ------ ------ ------ Post Dcevelopment

3 Reservoir 1.081 1 16 1,578 2 985.28 755 <no description>
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 1

Pre Development

Hydrograph type =  Rational Peak discharge =  1.175 cfs
Storm frequency =  100 yrs Time to peak =  0.22 hrs
Time interval =  1 min Hyd. volume =  917 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.3
Intensity =  7.805 in/hr Tc by User =  13.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 2

Post Dcevelopment

Hydrograph type =  Rational Peak discharge =  2.631 cfs
Storm frequency =  100 yrs Time to peak =  0.17 hrs
Time interval =  1 min Hyd. volume =  1,578 cuft
Drainage area =  0.502 ac Runoff coeff. =  0.61
Intensity =  8.591 in/hr Tc by User =  10.00 min
IDF Curve =  IDF Curve APWA5600.IDF Asc/Rec limb fact =  1/1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 10 / 7 / 2022

Hyd. No. 3

<no description>

Hydrograph type =  Reservoir Peak discharge =  1.081 cfs
Storm frequency =  100 yrs Time to peak =  0.27 hrs
Time interval =  1 min Hyd. volume =  1,578 cuft
Inflow hyd. No. =  2 - Post Dcevelopment Max. Elevation =  985.28 ft
Reservoir name =  Pond 1 Max. Storage =  755 cuft

Storage Indication method used.
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