MACRO STORM WATER DRAINAGE STUDY
Winterset Cedar Creek

SITE ACREAGE: 3.69 ACRES

Lee’s Summit, MO

PREPARED BY:

GINEERING

ENGINEERING & SURVEYING

LUTIONS

50 S.E 30th Street Lee's Summit, MO 64082
816.623.9888 « engineeringsolutionske.com

Revision
Date Comment By
9-8-20 Revised per City Comments AEP
Dated September 8, 2020
9-22-20 Revised per City Comments AEP
Dated September 15, 2020




g

I

TABLE OF CONTENTS

. REPORT COVER SHEET

TABLE OF CONTENTS

GENERAL INFORMATION

3.1 PURPOSE

3.2 SCOPE

METHODOLOGY

FEMA FLOODPLAIN DETERMINATION
NRCS SOIL CLASSIFICATION
SUB-BASIN/WATERSHED ANALYSIS
CONCLUSIONS

EXHIBITS




3.0 General Information

The proposed Winterset Cedar Creek single-family residential subdivision is to be located in the southwest quarter of the
southwest quarter of Section 2, Township 47 North, Range 32 West, Lee’s Summit, Jackson County, Missouri. The
proposed development would be adjacent to Winterset Park and consist of an extension of SW Winter Road. The
proposed development area is 3.69 acres. The proposed improvements would consist of five lots, a road extension with
terminating cul-de-sac in addition to associated utility infrastructure. The property is currently wooded and does not
contain any onsite detention systems, BMPs nor water bodies. Runoff from the north side of the property is tributary to
Cedar Creek and runoff from the south side of the property is tributary to an unnamed branch of Cedar Creek. The
confluence of Cedar Creek and Tributary C1 to Cedar Creek constitutes the Point of Interest (POI) for the subject project.
The POl is adjacent to the property and represents the place where all contributing runoff from the project may be
accounted. The POI is also the point at which the project sub-basins may be compared to the rest of the Cedar Creek
Watershed. Exhibit A at the end of the report contains an aerial view of the existing project site. The proposed Site Plan
may be found in Exhibit B. The overall Watershed Map for the proposed project may be found in Exhibit C.

3.1 Purpose
The purpose of the memorandum is to determine if any negative impacts due to storm water runoff from the proposed
improvements are anticipated downstream due to the 2, 10, 100 and 1.37” water quality storm.

3.2 Scope

Determine Proximity of Property to Cedar Creek.

Determine Location of Property within the Overall Cedar Creek Watershed.

Determine the Pre verse Post Development Peak Flows for the 2, 10, 100 and Water Quality Storms at the POL.

4.0 Methodology
The memorandum conforms to KC Metro Area APWA Section 5600 requirements in addition to all other applicable
codes and requirements of the City of Lee’s Summit, Missouri.

5.0 FEMA Floodplain Determination
The property is located in an Area of Minimal Flood Hazard, Zone X, according to FEMA Firm Map Number
29095C0416G, effective January 20, 2017.

See Exhibit D for a FIRMette which includes the proposed project site. Note the large regulatory floodplain and floodway
present on both Cedar Creek and Tributary C1 to Cedar Creek adjacent to the proposed project site.

6.0 NRCS Soil Classification

Soil classifications are published by the United States Department of Agriculture/National Resources Conservation
Service (USDA/NRCS) and made available via their website. Data was taken from the web soil survey for Jackson
County, Missouri, Version 22, May 29, 2020. The existing site contains one major soil type:

10082 Snead-Rock Outcrop Complex, 14 to 30 percent slopes
Hydrologic Soils Group (HSG): Type D

See Exhibit E for a detailed soils report of the proposed project site.

7.0 Sub-basin/Watershed Analysis

The overall watershed map for the project was developed to determine both the proximity of the project to the receiving
stream and the location of the project in the overall watershed. See Exhibit C for a depiction of the Overall Watershed
Map for the project. The overall watershed is approximately 6,290 +/- acres with the majority of the watershed being
developed. The subject property encompasses 3.69 acres and accounts for approximately 0.06% of the overall watershed.
The terrain consists of a Snead-Rock outcrop complex with steep slopes and high runoff rates per the NRCS soils report.

The proposed development is located adjacent to Cedar Creek on the north and an unnamed branch tributary to Tributary
C1 to Cedar Creek on the south. The proposed development is located approximately 430° south of Cedar Creek. The
south sub-basin of the project extends 6,000+ feet south from Cedar Creek and includes all lands contributing runoff to
Tributary C1 to Cedar Creek. The development is located in the lower 1/10™ of the sub-basin and is located adjacent to




Cedar Creek. The following table summarizes the results of the Existing Conditions Analysis for the proposed project
sub-basin. The hydrologic data used in this analysis is in line with the FEMA Flood Insurance Study for the watershed,
see Exhibit G for FIS reference data. The highlighted FIS data is approximately at the POI.

Table 1 - Existing Conditions Sub-basin & Hydrologic Data at the POI

Sub-basin POI Area | CN Te Q1.37”) Q2 Q10 Q100
(ac.) (min.) (cfs) (cfs) (cfs) (cfs)
Existing | Confluence | 5042 | 85 242.0 319.42 1999.69 | 3560.08 | 5916.63

The following table summarizes the results of the Proposed Conditions Analysis. A complete Hydraflow Report may be
found in Exhibit F which contains both Existing and Proposed Hydrologic Data.

Table 2 - Proposed Conditions Sub-basin & Hydrologic Data at the POI

Sub-basin POI Area |[CN | Tc¢ | Q(.37”) Q2 Q10 Q100
(ac.) (min.) (cfs) (cfs) (cfs) (cfs)
Prop. Project Confluence 3.69 82 | 16.94 1.031 7.97 14.50 24.35
Prop. Remainder Confluence | 5038.31 | 85 | 242.0 | 319.19 | 1998.23 | 3557.48 | 5912.31
Prop. Combined Confluence 5042 319.27 | 1998.59 | 3558.09 | 5913.27

As discussed, the data shown in the above tables confirms that the development of the subject project due to its location in
the watershed will reduce the overall peak flow rates at the POI for all regulatory storm events including the 1.37” water
quality storm. The reduction in peak flow may be attributed to the time variance of contributing areas within the
watershed.

Table 3 below provides a comparison of runoff data between Proposed and Existing Conditions for the Proposed
Development.

Table 3 - Point of Interest Discharge Comparison

Condition Q1.37” (cfs) Q2 (cfs) Q10 (cfs) Q100 (cfs)

Proposed 319.27 1998.59 3558.09 5913.27
POI Confluence | Existing 319.42 1999.69 3560.08 5916.63

Difference -0.15 -1.10 -1.99 -3.36

As shown in the Table above all proposed peak flows will be attenuated below existing peak flows for all regulatory
design storm events. Therefore the development and free release of runoff from this property will not create any negative
downstream hydraulic impacts but will reduce the required carrying capacity of downstream elements providing increased
freeboard. Due to the large size of the sub-basin and the minimal size of the proposed development the proposed peak
flow generated during the water quality storm will not create deleterious conditions to downstream conveyance elements.

8.0 Conclusion

No further developments will be directly downstream and adjacent to Winterset Cedar Creek. Based on the size,
geometry, soil characteristics and downstream position of the property in its sub-basin the free release of proposed peak
flows will provide attenuation below existing conditions for all regulatory design storms including the 1.37” water quality
storm. We recommend the free release of runoff from all storm water events. The study is in conformance with all
applicable City of Lee’s Summit standards and criteria.

Waiver Requests:

1) KCAPWA Section 5608 Stormwater Detention and Retention, 5608.4 Performance Criteria, C. Release Rates, 1.
Comprehensive Control, a. Post-Development Peak Discharge Rates for the 50%, 10% and 1% Storms. We request this
criterion be waived based on the peak discharge reduction outlined in the report.

2) KCAPWA Section 5608 Stormwater Detention and Retention, 5608.4 Performance Criteria, C. Release Rates, 1.
Comprehensive Control, b. 40-hour Extended Detention. We request this criterion be waived based on the peak discharge
reduction in addition to the minimal volume attributed from the subject property compared to the overall watershed.
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Proposed Site Plan
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Exhibit C
Overall Watershed Map
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