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1 INTRODUCTION 

Capt’s Warf Subdivision contains the proposed Lots 1 through 4 and an existing detention basin inside 

Tract 1. Development is proposed inside of Lot 1 and Tract 1, with a proposed Special Use Permit for Lot 

1. The existing basin on Tract 1 was built in 1999 with no record of improvement since its construction. 

Proposed development on Lot 1 is a Continuing Care Retirement Community, henceforth known as Lee’s 

Summit Senior Community, which shall include soil disturbing activities including clearing and grubbing, 

installation of erosion and sediment controls, grading, installation of underground utilities, and 

preparation for final seeding, mulching, and landscaping. Proposed public improvements for the 

development include the extension of utilities including water, sewer, and electric, as well as curb and 

gutter along the site frontage. Proposed storm sewers shall be constructed along with the installation of 

curb and gutter. 

The purpose of this report is to provide a preliminary review of existing detention basin conditions to 

confirm the basin can provide comprehensive storm water management for the development of proposed 

Lots 1 through 4. 

2 POST CONSTRUCTION STORMWATER MANAGEMENT 

2.1 Analysis Goal 

Design Standard(s): 

• Lee’s Summit, Missouri Stormwater Discharge Control Regulations (Code of Ordinance Chapter 34 

Article 3) 

• APWA Section 5608.4 

• MARC/APWA BMP Manual Chapter 6 

• LS Section 5600 – Storm Drainage Systems and Facilities (revised July 2020) 

The purpose of this analysis is to evaluate the hydrological impact of the proposed development of the 

Lee’s Summit Senior Community and the anticipated development of Lots 2 through 4. The base data has 

been collected from aerial imagery, historical data and maps, and analyzed based on APWA Section 5608.4 

standards. The AWPA Section 5608.4 standards contain the Comprehensive Control Strategy, which 

specifies the allowable runoff for detention facilities to manage maximum storm water release rates to 

minimize flooding and water quality extended detention requirements. 

The Comprehensive Control Strategy provided the basis for review of the onsite shared detention basin. 

Existing site conditions indicate all drainage feeds through the detention pond. We understand the basin 

was constructed to provide detention for development on Lots 1 through 4. It should also be noted that 

offsite drainage is not subject to water quality treatment or rate control requirements and is conveyed 

through the detention basin without restriction. However, offsite inflow hydrographs are routed through 

the basin in the hydraulic model to evaluate total inflow conditions, determine maximum water surface 

elevations, and confirm outlet and spillway capacity under proposed conditions. The discharge rates set 
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forth by the APWA were used to determine the allowable and anticipated discharge rates per the area 

served. The review also includes water quality and extended detention. 

2.2 Flood Plain 

The Federal Management Agency (FEMA) Flood Boundary and Floodway Map Community Panel Number 

29095C0313G classifies all portions of Lee’s Summit Senior Living outside of any flood plain. Portions 

immediately downstream of the Lee’s Summit Senior Living development are classified as Zone AE with a 

1% annual chance of flooding along the Blue Springs Lake Dam. The referenced FEMA map is available in 

Appendix A.  

2.3 Soils 

Soils maps published by the Natural Resources Conservation Service (NRCS) Web Soil Survey were used 

to categorize soils located at Lee’s Summit Senior Living as well as the watershed analysis area. The 

following table displays the map of soils on the property and within the watershed as well as their 

hydrological soil group. Appendix A contains the full soil map as well as the soil classifications. 

Table 1: Lee’s Summit Senior Living Soil Classifications 

Soil Type 
Hydrological Soil 

Group Acres Percent 

Greenton-Urban land complex, 5 to 9 percent slopes D 0 0.1% 

Arisburg-Urban land complex, 1 to 5 percent slopes D 1.3 3.0% 

Oska silty clay loam, 5 to 9 percent slopes, eroded D 12.3 28.6% 

Sharpsburg-Urban land complex, 2 to 5 percent slopes D 12.3 28.4% 

Sharpsburg-Urban land complex, 5 to 9 percent slopes D 4.9 11.3% 

Snead-Urban land complex, 9 to 30 percent slopes D 9.4 21.8% 

Snead-Rock outcrop complex, warm, 14 to 30 percent slopes D 2.9 6.9% 

Totals for Area of Interest 43.1 100% 

2.4 Comprehensive Basin Analysis 

The detention basin was designed to match the City of Lee’s Summit Comprehensive Basin requirements. 

Appendix B shows the areas within the watershed that currently flow into the existing basin. The basin 

has also been reviewed on its ability to allow offsite drainage to pass through.  

The detention basin has been evaluated on its capability to meet APWA Section 5608.4 requirements that 

limit the allowable discharge based on the size of the site. The offsite passthrough and the public street 

were added to the allowed rate to maintain the flow requirements. The following calculations and table 

analyze the design of the detention basin per APWA Section 5608.4.   

Maximum Allowable Discharge = Offsite Pass Through (cfs) + Flat Rate Discharge (cfs) 
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Table 2: Allowable Discharge Rates 

Design 
Storm 

Rate Allowable 
per APWA 

Section 5608.4 
(cfs/acre) 

Area 
Served 
(acres) 

Total 
Allowed 

Site 
Discharge 

(cfs) 

Offsite  
Discharge 

(cfs) 

Maximum 
Allowable 
Discharge 

(cfs) 

50%    
(2-yr) 

0.5 23.15 11.58 55.01 66.59 

10%   
(10-yr) 

2.0 23.15 46.3 95.02 141.32 

1%   
(100-

yr) 
3.0 23.15 69.45 168.86 238.31 

 

The existing basin structure was analyzed to evaluate compliance with applicable comprehensive control 

requirements, including extended detention and allowable flat-rate discharge criteria for the 2-, 10-, and 

100-year storm events. Development is assumed on proposed Lots 1 through 4. Runoff hydrographs 

were developed using the NRCS SCS TR-55 unit hydrograph methodology. Rainfall depths were obtained 

from NOAA Atlas 14 using the Point Precipitation Frequency Estimates (PFDS) for the project location. A 

Type II storm distribution with a one-minute computational time step was used. Offsite drainage is not 

subject to detention or water quality treatment requirements and is conveyed through the basin 

without restriction. 

Appendix C contains all HydraFlow reports that inspect the existing and proposed conditions of the 

drainage site and detention basin. The 3-year hydrograph was used to run the water quality volume 

calculations. Based on the existing basin stage elevations, the required water quality volume is 81,312 

ft3.  

A site visit was conducted on October 22, 2025, to inspect the current condition of the basin. Visual 

inspection of the primary outlet structure indicated the structure was originally constructed as a single 

unit, with a higher riser added at a later date. Cracking is present at the interface between the original 

structure and the added riser, indicating the connection requires repair. No visual erosion was present 

at the emergency spillway. 

Based on LiDAR and field observations, the existing primary outlet structure consists of a 12-inch pipe 

with an invert elevation of 882 and a riser with a 14-foot crest length at elevation 889.  

The existing emergency spillway has a crest length of 30 feet at an elevation of 890, with the top of dam 

at elevation 891.8. 

An evaluation of existing conditions under the proposed development indicates that the basin does not 

have sufficient capacity to meet all requirements of APWA Section 5608.4. As a result, improvements to 
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the outlet structures are recommended. These upgrades include reconstructing the primary outlet riser 

to an elevation of 886.8, and constructing a secondary outlet structure. Table 3 provides a comparison 

of the maximum allowable discharge to the total discharge under the proposed conditions to ensure 

discharge rates are met. Actual basin discharge was evaluated at the downstream study point 

representing the combined onsite, offsite, and bypass flows. 

Table 3: Maximum Allowable Discharge vs. Actual Discharge 

Design 
Storm 

Maximum 
Allowable 
Discharge 

(cfs) 

Basin 
Elevation 

(ft)  

Actual Basin 
Discharge 

(cfs) 

50% 
(2-yr) 

66.59 887.35 27.65 

10% 
(10-yr) 

141.32 888.06 79.31 

1% 
(100-

yr) 
238.31 889.45 105.58 

 

The proposed secondary outlet structure will consist of a 36-inch pipe with an invert elevation of 882 

and an 8’’ orifice at an elevation of 886, and will be located north of the primary outlet structure, 

integrated into the basin wall. For HydraFlow modeling purposes, the existing 12-inch pipe and 

proposed 36-inch pipe were combined into one 38-inch pipe, and the risers were combined into one 

with a 886.8 crest elevation and 20-foot crest length.   

The basin was also evaluated on its ability to hold the water quality storm for the 40-hour extended 

detention of runoff for the local 90% mean annual event (1.37’’/24-hour rainfall). The calculated water 

quality elevation under proposed conditions is 886.43 with a peak flow rate of 0.87 cfs. Appendix E 

contains the Hydrograph Report for the 40-hr extended detention, which shows the 90% is not reached 

until 42 hours.  

As shown in Appendix C and D for the proposed conditions, the modeled 100-year maximum water 

surface elevation for the unclogged condition is 889.5, which is 6’’ below the emergency spillway crest. 

The 100-year maximum water surface elevation for the clogged condition is 890.7, which is 13’’ below 

the top of dam. These results demonstrate that, under proposed conditions, the basin meets the City of 

Lee’s Summit design standards and Comprehensive Control Strategy. 

3 STORM SEWER DESIGN 

Design Standard(s): 

• Lee’s Summit, Missouri Stormwater Discharge Control Regulations (Code of Ordinance Chapter 34 

Article 3) 
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• APWA Section 5300 

• LS Section 5600 – Storm Drainage Systems and Facilities (revised July 2020) 

All storm sewers for the road public improvement project will be public storm sewers. Storm sewer design 

will be completed to all sections of the Lee’s Summit Discharge Control Regulations, KC-APWA Section 

5300, and LS Section 5600. 

4 EROSION AND SEDIMENT CONTROL AND DESIGN 

Design Standard(s): 

• Missouri Department of Natural Resources (MDNR) Protecting Water Quality Field Guide, 2011. 

• APWA Section 5100 

• LS Section 5100 – Erosion and Sediment Control 

All erosion and sediment control design parameters will be met to the standards specified by Lee’s 

Summit, Missouri. 

5 CONCLUSION 

This stormwater detention review was completed to evaluate the impact generated by the public 

improvements and future site development of Lee’s Summit Senior Community on Lot 1, Tract 1, and Lots 

2 through 4 in the Capt’s Warf Subdivision. The project includes 23.15 acres of anticipated development 

including both commercial and residential living. The Comprehensive Control Strategy parameters and 

APWA Section 5608.4 requirements for 40-hour extended detention of water quality as well as flat rate 

discharge rates for the 2-, 10-, and 100-year storm events have the capacity to be met under the proposed 

conditions.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
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10113 Oska silty clay loam, 5 to 9 
percent slopes, eroded

12.3 28.6%

10128 Sharpsburg-Urban land 
complex, 2 to 5 percent 
slopes

12.3 28.4%

10129 Sharpsburg-Urban land 
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10143 Snead-Urban land complex, 9 
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40108 Snead-Rock outcrop complex, 
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slopes

2.9 6.8%

Totals for Area of Interest 43.2 100.0%
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Jackson County, Missouri

10129—Sharpsburg-Urban land complex, 5 to 9 percent 
slopes

Map Unit Setting
National map unit symbol: 2ql0b
Elevation: 990 to 1,320 feet
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 155 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sharpsburg and similar soils: 60 percent
Urban land: 35 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Sharpsburg

Setting
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess

Typical profile
A - 0 to 7 inches: silt loam
Bt - 7 to 48 inches: silty clay loam
C - 48 to 60 inches: silty clay loam

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 35 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: High (about 11.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e

Map Unit Description: Sharpsburg-Urban land complex, 5 to 9 percent slopes---Jackson 
County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2025
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Hydrologic Soil Group: D
Ecological site: R109XY002MO - Loess Upland Prairie 
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Macksburg
Percent of map unit: 3 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R108XD860IA - Loess Upland Prairie
Hydric soil rating: No

Lagonda, eroded
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R108XD860IA - Loess Upland Prairie
Hydric soil rating: No

Data Source Information

Soil Survey Area: Jackson County, Missouri
Survey Area Data: Version 28, Sep 2, 2025

Map Unit Description: Sharpsburg-Urban land complex, 5 to 9 percent slopes---Jackson 
County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2025
Page 2 of 2
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APPENDIX B: 

DRAINAGE AREA MAPS 
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APPENDIX C: 
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APPENDIX D: 

HYDRAFLOW REPORT FOR 100-YR CLOGGED EVENT 
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APPENDIX E: 

HYDROGRAPH REPORT FOR 40-HR EXTENDED DETENTION 
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