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1.0 Overview 

1.1 Site Description 

The proposed project is a Medical Office Building (MOB) addition to the existing Lee’s Summit Medical Center 

Campus. The site is located south of SE Shenandoah Drive and north of SE Blue Parkway between SE Cumberland 

Drive and SE Battery Drive in Lee’s Summit, MO.  

The existing portion of campus being modified presently contains a parking lot and an existing dry detention pond 

for the southwest portion of the campus. The proposed project impact area consists of 5.69± ac., of which 3.46± ac. 

is impervious development. 

Surface runoff from the existing site is collected by a series of catch basins which appear to direct storm flows 

towards the southwest to a dry detention pond for treatment before discharging to an existing 60 inch CMP 

underneath Southeast Shenandoah Drive. The proposed site improvements will include a revised dry detention 

pond to provide stormwater attenuation by means of detention.  

1.2 Existing Soils, Groundwater and Topography 

The topography of the site is relatively flat with grades ranging from approximately 1016± down to 991± NAVD88. 

A review of the USDA Soil Conservation Service Soil Survey of Jackson County, Missouri indicates that the following 

soil types can be found on the site: 

The primary hydrologic soils located within the limits of design/ construction are classified as Group ‘C/D’ (see 

Appendix II).  

A geotechnical investigation was performed by Terracon, dated June 9, 2017 (provided under a separate cover). 

Groundwater elevations are located at approximately 9± below grade NAVD88. 

2.0 Design Overview 

This project is located east and south of the existing Lee’s Summit Medical Center; therefore, the stormwater 

analyses detailed herein are focused on the existing and proposed conditions of this portion of the campus. The 

remainder of the Lee’s Summit Medical Center will remain mostly unchanged. 

Map Unit Symbol Map Unit Name Hydrologic Group

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

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

percent slopes
C

Source: http://w ebsoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

Soils Survey, Jackson County, Missouri
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Detention criteria will be determined as provided for in the American Public Works Associations (APWA), Division 

V, Section 5600, as approved on November 19, 2003 by the Kansas City Metropolitan Chapter of the APWA and as 

adopted and amended on September 16, 2004 by the City of Lee’s Summit. Criteria such as soil types, ground 

cover and ground topography were used to calculate times of concentration (Tc) and runoff curve numbers (CN) 

per TR-55 methodology, and considered as part of this analysis.  

3.0 Pre-Development Stormwater Conditions 

The existing stormwater management system appears to have surface runoff captured by catch basins and routed 

to a dry detention pond located in the southwest corner of the property. Per the previous stormwater management 

plan for the Lee’s Summit Medical Center, prepared by GBA on April 13, 2006, the existing detention pond, Pond A 

accounted for Watershed-A which included some of the future parking lot expansion.  

Based on the previous stormwater management plan, we determined the additional basin areas that will be routed 

through the pond in post-development to determine the total outfall from the site for the disturbed portions of the 

campus. Per the previous stomwater report, the basin area discharging to Pond A is 7.11 acres. Watersheds A-1 and 

A-2 were added to the pre-development condition to account for the areas that will be disturbed in the post 

condition. 

Per the calculations provided in the 2006 Lee’s Summit Medical Center Stormwater Report, the maximum 

permitted discharge from the stormwater system in Watershed A is 12 cfs, 19 cfs, 27 cfs for the 2/24, 10/24, and 

100/24 storm events, respectively. Additional maximum flows from Watershed A-1 and Watershed A-2 were 

added to the maximum discharge from Watershed A to get the total discharge rate for the pre-development 

condition.  A summary of the modeled pre-development conditions results are provided here: 

The information detailing this information is provided in Appendix VII. 

4.0 Proposed Stormwater Design 

4.1 Wetland Considerations 

There are no proposed wetland impacts. 

02-Yr/ 24-Hr 10-Yr/ 24-Hr 100-Yr/ 24-Hr
Watershed A* 12.00 19.00 27.00

Watershed A-1 0.42 0.85 1.67

Watershed A-2 0.86 1.71 3.36

Pond A Discharge 13.28 21.56 32.03

* From 2006 Lee's Summit Medical Center Stormwater Report

Pre-Development Max. Flow (cfs)
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4.2 Post-Development Stormwater Conditions 

The proposed improvements to the project area interchange impervious area used for parking with impervious area 

for the MOB (including future expansion zones). Additional parking spaces are necessary for the MOB which requires 

parking to be provided in a portion of the existing dry detention pond. To offset the removed volume from the 

existing pond a retaining wall is proposed on the east and south to maintain the required pond volume. The 

retaining wall will include an integral handrail. The proposed project area of 7.11 acres overlays with some of the 

existing impervious area. The proposed building (with expansion zone) and parking covers 3.64 ac. total, with 1.78 

ac. of impervious area removed (a difference of 1.86 ac. of additional impervious area).  

In the post-development condition, the stormwater flows generated by the site are directed to catch basins that 

route flows to the modified dry detention pond. Per TR-55 methodology, a CN value of 98 was used to reflect the 

imperviousness of the proposed building and paved areas, while the pervious areas had CN values of 74 assigned 

for the corresponding Type ‘C’ soil groups, respectively (see Appendix VIII). Based on the previously used Tc values, 

the minimum permissible Tc values of 6 minutes were assumed. There are three (3) sub-basins defined to exist 

based on topography and site conditions: Basin A, Basin A-1 and Basin A-2 which collect in Pond A. Resulting Pond 

A discharge rates can be found below: 

4.3 Water Quantity 

Per APWA, Division V, Section 5600, the design storms for this project are the 2-year/ 24-hour, 10-year/ 24-hour 

and 100-year/ 24-hour storm events. The design storms were evaluated using modeling software detailed below 

for the pre- versus post-development flow rates resulting from each basin. 

4.4 Stormwater Modeling 

Modeling software, adICPR, ver 3.10, Service Pack 11 by Streamline Technologies (ICPR), was used to quantify the 

pre- and post-development conditions, based on the model parameters discussed above. Rainfall amounts were 

obtained for NOAA’s Preciptation Atlas (see Appendix VII). The rainfall depths for each of the design storms is 

3.71”, 5.66” and 9.25” for the 2/24, 10/24, and 100/24 storm events, respectively. ICPR storm attenuation analysis is 

provided in Appendix V. 

Removed

Added (with

Expansion Zone)

Building -- 33,415.26

Pavement 70,404.65 113,447.76

Sidewalk 2,179.04 7,356.97

Concrete 5,089.84 4,403.42 Total

SF 77,673.53 158,623.41 (80,949.88)

Acre 1.78 3.64 (1.86)

Impervious Area

02-Yr/ 24-Hr 10-Yr/ 24-Hr 100-Yr/ 24-Hr
Pond A Discharge 12.95 21.40 30.49

Post-Development Max. Flow (cfs)
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5.0 Floodplain Considerations 

FEMA FIRM Panel 29095C0439G, dated January 20, 2017, included in Appendix II, was referenced to determine if 

portions of the property lie within the 100-year flood plain. The FIRM indicates no portion of the proposed project 

or its associated development lies within the established flood plain. 

6.0 Storm Drain Hydraulics 

The proposed storm conveyance system, proposed to be mainly constructed of yard drains, catch basins and trench 

drains was evaluated using the Bentley StormCAD V8i, Series 5 (StormCAD) modeling software. A series of 

catchment areas with given Tc’s, C coefficients, and areas subdivide the site into small contributing areas to each 

proposed inlet for the given 10-year design storm’s stage at peak inflow resulting from the primary stormwater 

design for Pond A. The hydrograph data is provided by NOAA Atlas 14 Precipitation Intensity; 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=mo, provided for reference in Appendix VIII). 

Each catchment area will then calculate the amount of runoff collected by each inlet, and conveyed through the 

pipe network to the proposed stormwater treatment and storage systems. Profiles of the resulting HGLs are 

provided in the StormCAD modeling results in Appendix VIII. 

7.0 Conclusion 

The proposed project to add an MOB to the existing Lee’s Summit Medical Center campus, and its 

accompanying stormwater management system, has been shown not to adversely impact either the 

surrounding properties, or the subject property itself. Per the American Public Works Association, Division 

V, Section 5600 design regulations and design code criteria, the following parameters had to be considered 

for the pre-development vs. post-development conditions:  

• Stormwater quantity for the 2- ,10- , and 100-year, 24-hour storm events 

• Floodplain compensating storage, if necessary 

The onsite detention area provides the necessary stormwater attenuation for the proposed development 

and performs as required. The primary component of the analysis of attenuation success is the comparison 

of pre- versus post-development flow rates which can be found in the table below. 

As is demonstrated, the Post-Development flow rates during all storms to the Boundary Node are lower 

than the Pre-Development flow rates to the Boundary Node as a result of the modified detention area.  

02-Yr/ 24-Hr 10-Yr/ 24-Hr 100-Yr/ 24-Hr
Pre Outflow 13.28 21.56 32.03

Post Outflow 12.95 21.40 30.49

Delta (0.33) (0.16) (1.54)

Max. Flow (cfs)
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Jackson County, Missouri (MO095)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

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

D 11.9 58.4%

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

C 8.5 41.6%

Totals for Area of Interest 20.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Jackson County, Missouri

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/28/2017
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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Jackson County, Missouri GIS
Property Summary for: GIS Department • 415 E 12th St • Room G8 • Kansas City, MO 64106
60-420-99-09-00-0-00-000 Link to Report 

Property Information  

Parcel ID: 60-420-99-09-00-0-00-000

Addresses on this Parcel:

There are 3 addresses on this parcel. 
(Primary)
2100 SE SHENANDOAH DR
LEE'S SUMMIT, MO 64063

1950 SE SHENANDOAH DR
LEE'S SUMMIT, MO 64063

2000 SE SHENANDOAH DR
LEE'S SUMMIT, MO 64063

Owner Information:
MIDWEST DIVISION LSH LLC 
PO BOX 80610 
INDIANAPOLIS, IN 46280 

Mortgage Holder Information:
No Mortgage Holder Information. 

Property Characteristics:
Year Built: NA
Living Area (Approx. sq. ft.): NA
Tax Neighborhood Code: 9978 
Parcel Area (Approx.): 28.39 (acres), 1,239,168.70 (SqFt) 

Property Class (PCA Code): Commercial Improved (code: 2010 )

Land Use Type: Hospital (code: 2221 )

Tax Code Area: 
Code: 49
City: Lee's Summit
Fire: NA
Library: Mid Continent
School: Lees Summit R-7
Water: NA 

Assessment Information: 
Tax Year: 2017
Market Value: $40,856,600
Assessed Value: $13,072,753
Taxable Value: $1,384,935
Where are my tax dollars going? 

Exemptions and Abatements Status (2014): 
1) Description: D10 - D10 (N) TIF, D10 Placeholder for TIF not an Exemption 

Community Improvement District (CID):
Property is not in a CID for which Jackson County collects a tax or assessment. 

TIF Information:
TIF Plan: 50 Hwy Corridor TIF 10
TIF Project: 50 Hwy Corridor Project 1

Disclaimer: The information contained in this website is provided to the recipient pursuant to Section 610.011, RSMo. Jackson County makes no warranties or
representations of any kind, express or implied, regarding the information, data, or images provided herein. All information, data, and service are provided "as is," and "with
all faults" and by accessing this website, the recipient accepts the risk of any errors or omissions. Jackson County is not liable in any way to the users of information, data or
service provided herein. By accessing and using this information, data or service you agree to hold the County harmless in all matters and accounts arising from the use or
reliance on the completeness or accuracy of this information, data or service.

Generated: 07/17/2017 08:59:15 AM Page 1 / 5



Parcel Number 60-420-99-09-00-0-00-000 Property Address 2100 SE SHENANDOAH DR , LEES SUMMIT, MO 64063

General Information
Property Description HCA MIDWEST, LOTS 1A & 1B---LOT 1A 
Property Category Land and Improvements 
Status Active, Host Other Property, Locally Assessed
Tax Code Area 049 
Property Characteristics
Property Class 2010 
Parties
Role Percent Name Address
Taxpayer 100 MIDWEST DIVISION LSH LLC C/O % DUCHARME, MCMILLEN & ASSOC, PO BOX 80610, INDIANAPOLIS, IN 46280
Owner 100 MIDWEST DIVISION LSH LLC C/O % DUCHARME, MCMILLEN & ASSOC, PO BOX 80610, INDIANAPOLIS, IN 46280
Property Values

Value Type Tax Year
2017

Tax Year
2016

Tax Year
2015

Tax Year
2014

Tax Year
2013

Market Value Total 40,856,600 38,500,324 38,500,324 38,500,000 38,500,000
Taxable Value Total 1,384,935 1,384,935 1,384,935 1,384,935 1,384,935
Assessed Value Total 13,072,753 12,318,745 12,318,745 12,318,706 12,318,706
Active Exemptions
D10 (N) TIF  
Events
Effective Date Entry Date-Time Type Remarks
12/10/2007 12/10/2007 12:17 Created by Seg/Merge Created by Seg/Merge 017341, Effective: 01/01/2008 by shelpau 
 
  No Charges are currently due. 
  No Charge Amounts are currently due for this property.  If you believe this is incorrect, please contact the Taxpayer Services Unit at (816) 881-3232. 
  
     NOTICE:  Telephones are staffed during regular business hours (8am to 5pm, Monday through Friday, excluding holidays observed by Jackson County). 
   
Distribution of Current Taxes 
District Amount 
BOARD OF DISABLED SERVICES 1,022.080000
CITY - LEES SUMMIT 21,325.230000
JACKSON COUNTY 6,959.300000
LEES SUMMIT SCHOOL R-VII 83,036.550000
MENTAL HEALTH 1,663.300000
METRO JUNIOR COLLEGE 3,239.360000
MID-CONTINENT LIBRARY 4,366.700000
STATE BLIND PENSION 415.480000
CITY - LEES SUMMIT 960,108.790000
REPLACEMENT TAX 157,110.160000
STATE BLIND PENSION 3,280.140000
REPLACEMENT TAX 19,898.500000
Receipts
Date Receipt No. Amount Applied Amount Due Tendered Change
01/04/2017 14:47 10121405 1,262,425.59 1,262,425.59 1,262,425.59 0.00
01/19/2016 11:11 9593769 1,259,296.63 1,259,296.63 1,259,296.63 0.00
12/22/2014 08:17 8893891 1,284,250.91 1,284,250.91 1,284,250.91 0.00
01/30/2014 11:27 8484908 1,277,069.10 1,277,069.10 1,277,069.10 0.00
12/21/2012 00:00 7786343 1,276,231.44 1,276,231.44 1,276,231.44 0.00
03/09/2012 08:45 7417464 55,687.99 199,741.04 199,741.04 0.00
01/04/2012 00:00 7350831 1,222,699.22 1,422,440.26 1,222,699.22 0.00

  
  

REMINDER:   Occasionally, the parcel number for a real estate parcel changes, due to a parcel segregation or
merge.  In such a case, a search of the new parcel number may not reflect tax delinquency or a full
tax history concerning that parcel.  You may wish to contact us to obtain that information.  Or, you
may wish to search all relevant parcel numbers of parcels involved in such a segregation or merge.  
Click here to begin a search on this website to see if a parcel was involved in a segregation or merge
occurring within the past five years and to see a list of parent parcel(s) and child parcel(s) involved.  
NOTE: Information concerning a segregation or merge occurring more than five years prior to the
search is not available on this website. 

  

ATTENTION:  This website will close at 11:00 p.m. on December 31. 
Taxes paid online after the website reopens in the New Year will accrue interest, penalties and fees. 

  

Content in Property Account Summary Developed by Manatron, Inc. 
@2005-2010 All rights reserved. 
Version 1.0.5228.20119 

Disclaimer: The information contained in this website is provided to the recipient pursuant to Section 610.011, RSMo. Jackson County makes no warranties or
representations of any kind, express or implied, regarding the information, data, or images provided herein. All information, data, and service are provided "as is," and "with
all faults" and by accessing this website, the recipient accepts the risk of any errors or omissions. Jackson County is not liable in any way to the users of information, data or
service provided herein. By accessing and using this information, data or service you agree to hold the County harmless in all matters and accounts arising from the use or
reliance on the completeness or accuracy of this information, data or service.

Generated: 07/17/2017 08:59:15 AM Page 2 / 5

Property Tax Account Summary Direct Link to Jackson County Assessment Profile



Appendix III - Pre-Development Drainage Basin Map 
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Appendix IV - ICPR Pre-Development Modeling 



Lee's Summit MOB

             Basin Name: Watershed A-1
             Group Name: BASE
             Simulation: 002Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256
          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 3.710
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.25
         Flow Max (cfs): 0.42
     Runoff Volume (in): 1.519
    Runoff Volume (ft3): 1792

--------------------------------------------------------------------------------

             Basin Name: Watershed A-2
             Group Name: BASE
             Simulation: 002Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256
          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 3.710
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.25
         Flow Max (cfs): 0.86
     Runoff Volume (in): 1.519
    Runoff Volume (ft3): 3612

--------------------------------------------------------------------------------

             Basin Name: Watershed A-1
             Group Name: BASE
             Simulation: 010Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 3



Lee's Summit MOB

          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 5.660
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.25
         Flow Max (cfs): 0.85
     Runoff Volume (in): 3.088
    Runoff Volume (ft3): 3643

--------------------------------------------------------------------------------

             Basin Name: Watershed A-2
             Group Name: BASE
             Simulation: 010Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256
          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 5.660
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.25
         Flow Max (cfs): 1.71
     Runoff Volume (in): 3.088
    Runoff Volume (ft3): 7341

--------------------------------------------------------------------------------

             Basin Name: Watershed A-1
             Group Name: BASE
             Simulation: 100Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256
          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 9.250
   Storm Duration (hrs): 24.00
                 Status: Onsite

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 3



Lee's Summit MOB

     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 1.67
     Runoff Volume (in): 6.305
    Runoff Volume (ft3): 7439

--------------------------------------------------------------------------------

             Basin Name: Watershed A-2
             Group Name: BASE
             Simulation: 100Yr024Hr-Pre
              Node Name: Boundary
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh256
          Peaking Fator: 256.0
    Spec Time Inc (min): 0.80
    Comp Time Inc (min): 0.80
          Rainfall File: Scsiii
   Rainfall Amount (in): 9.250
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 6.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 76.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 3.36
     Runoff Volume (in): 6.305
    Runoff Volume (ft3): 14992

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 3



Lee's Summit MOB

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

       Boundary           BASE 002Yr024Hr-Pre      0.00    991.86    991.86    0.0000         0     12.25      1.27      0.00      0.00
       Boundary           BASE 010Yr024Hr-Pre      0.00    991.86    991.86    0.0000         0     12.24      2.54      0.00      0.00
       Boundary           BASE 100Yr024Hr-Pre      0.00    991.86    991.86    0.0000         0     12.24      5.00      0.00      0.00

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



Appendix V - Post-Development Drainage Map 
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Appendix VI - ICPR Post-Development Modeling 



Lee's Summit MOB

             Basin Name: Baisn A-1
             Group Name: BASE
             Simulation: 002Yr024Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 3.710
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.001
           Curve Number: 88.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 0.67
     Runoff Volume (in): 2.458
    Runoff Volume (ft3): 2899

--------------------------------------------------------------------------------

             Basin Name: Basin A
             Group Name: BASE
             Simulation: 002Yr024Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 3.710
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 7.110
   Vol of Unit Hyd (in): 1.000
           Curve Number: 95.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 17.11
     Runoff Volume (in): 3.141
    Runoff Volume (ft3): 81074

--------------------------------------------------------------------------------

             Basin Name: Basin A-2
             Group Name: BASE
             Simulation: 002Yr024Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 4



Lee's Summit MOB

          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 3.710
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 90.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 1.42
     Runoff Volume (in): 2.642
    Runoff Volume (ft3): 6281

--------------------------------------------------------------------------------

             Basin Name: Baisn A-1
             Group Name: BASE
             Simulation: 010Yr 024Hr-Pos
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 5.660
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.001
           Curve Number: 88.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 1.12
     Runoff Volume (in): 4.293
    Runoff Volume (ft3): 5065

--------------------------------------------------------------------------------

             Basin Name: Basin A
             Group Name: BASE
             Simulation: 010Yr 024Hr-Pos
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 5.660
   Storm Duration (hrs): 24.00
                 Status: Onsite

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 4



Lee's Summit MOB

     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 7.110
   Vol of Unit Hyd (in): 1.000
           Curve Number: 95.000
               DCIA (%): 0.000

         Time Max (hrs): 12.22
         Flow Max (cfs): 26.73
     Runoff Volume (in): 5.067
    Runoff Volume (ft3): 130781

--------------------------------------------------------------------------------

             Basin Name: Basin A-2
             Group Name: BASE
             Simulation: 010Yr 024Hr-Pos
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 5.660
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 90.000
               DCIA (%): 0.000

         Time Max (hrs): 12.24
         Flow Max (cfs): 2.33
     Runoff Volume (in): 4.509
    Runoff Volume (ft3): 10721

--------------------------------------------------------------------------------

             Basin Name: Baisn A-1
             Group Name: BASE
             Simulation: 100Yr24Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 9.250
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.325
   Vol of Unit Hyd (in): 1.001
           Curve Number: 88.000
               DCIA (%): 0.000

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 4



Lee's Summit MOB

         Time Max (hrs): 12.24
         Flow Max (cfs): 1.94
     Runoff Volume (in): 7.783
    Runoff Volume (ft3): 9182

--------------------------------------------------------------------------------

             Basin Name: Basin A
             Group Name: BASE
             Simulation: 100Yr24Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 9.250
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 7.110
   Vol of Unit Hyd (in): 1.000
           Curve Number: 95.000
               DCIA (%): 0.000

         Time Max (hrs): 12.22
         Flow Max (cfs): 44.25
     Runoff Volume (in): 8.636
    Runoff Volume (ft3): 222877

--------------------------------------------------------------------------------

             Basin Name: Basin A-2
             Group Name: BASE
             Simulation: 100Yr24Hr-Post
              Node Name: Pond A
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Scsiii
   Rainfall Amount (in): 9.250
   Storm Duration (hrs): 24.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.655
   Vol of Unit Hyd (in): 1.000
           Curve Number: 90.000
               DCIA (%): 0.000

         Time Max (hrs): 12.22
         Flow Max (cfs): 3.97
     Runoff Volume (in): 8.028
    Runoff Volume (ft3): 19087

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 4 of 4



Lee's Summit MOB

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max
           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow
                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

       Boundary           BASE 002Yr24Hr-Post      0.00    991.86    991.86    0.0000         3     12.35     12.95      0.00      0.00
         Pond A           BASE 002Yr24Hr-Post     12.35    994.27    999.00    0.0050     11304     12.25     19.13     12.35     12.95
       Boundary           BASE 010Yr24Hr-Post      0.00    991.86    991.86    0.0000         3     12.34     21.40      0.00      0.00
         Pond A           BASE 010Yr24Hr-Post     12.34    995.19    999.00    0.0050     11790     12.25     30.04     12.34     21.40
       Boundary           BASE 100Yr24Hr-Post      0.00    991.86    991.86    0.0000         3     12.37     30.49      0.00      0.00
         Pond A           BASE 100Yr24Hr-Post     12.37    997.09    999.00   -0.0050     12884     12.25     49.91     12.37     30.49

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



Appendix VII – Support Material 











Appendix VIII – StormCAD Hydraulics Modeling 
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FlexTable: Conduit Table
Hydraulic Grade 

Line (Out)
(ft)

Hydraulic Grade 
Line (In)

(ft)

Diameter
(in)

Manning's nSlope (Calculated)
(ft/ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Velocity (Out)
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Length 
(Scaled)

(ft)

Stop 
Node

Start 
Node

Label

999.981,001.168.00.0120.050998.911,000.692.872.921.0035.7D6H1P-1

998.78999.7218.00.0130.010997.24998.912.5010.514.43166.7D5D6P-2

998.08998.4718.00.0130.006996.66997.244.458.177.6995.8D4D5P-3

997.18997.7318.00.0130.010995.83996.664.5510.437.6084.1D3D4P-4

995.16996.8824.00.0130.030992.60995.832.7738.898.69109.3D2D3P-5

995.05995.0724.00.0130.059992.00992.602.9454.729.2410.3D1D2P-6

998.78998.8318.00.0130.003997.24997.651.305.762.29136.4D5G1P-7

1,000.821,001.1112.00.0120.0101,000.011,000.621.933.841.3261.5D7D8P-8

999.981,000.6712.00.0120.010998.911,000.013.063.862.41110.2D6D7P-9

1,001.531,003.214.00.0120.0301,001.071,003.050.950.350.0867.0A6A9P-10

999.801,001.438.00.0120.029999.331,001.072.252.230.5959.9A5A6P-11

996.86999.7124.00.0130.020996.03999.330.9632.021.19164.7A4A5P-12

995.96996.6624.00.0130.020994.89996.031.8931.813.2257.7A3A4P-13

995.09995.6930.00.0130.020992.27994.891.2058.165.91130.3A2A3P-14

995.05995.0530.00.0130.028992.00992.271.7669.148.629.5A1A2P-15

998.771,000.9215.00.0130.020998.141,000.541.519.160.94119.4B1B2P-16

995.96998.6418.00.0130.040994.89998.141.3320.981.7881.5A3B1P-17

996.86999.1212.00.0120.048996.03998.731.248.500.8755.7A4C1P-18
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FlexTable: Catch Basin Table
Headloss 

Coefficient 
(Standard)

Headloss MethodHydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

1.000Standard1,001.161,001.381,000.691,005.21H1

0.800Standard999.72999.98998.911,004.17D6

0.800Standard998.47998.78997.241,001.34D5

0.700Standard996.88997.18995.831,002.80D3

0.700Standard995.07995.16992.601,002.08D2

1.000Standard998.83998.87997.651,000.70G1

1.000Standard1,001.111,001.291,000.621,005.77D8

0.500Standard1,000.671,000.821,000.011,005.71D7

1.000Standard1,003.211,003.271,003.051,006.00A9

0.700Standard1,001.431,001.531,001.071,005.85A6

0.700Standard999.71999.80999.331,002.89A5

0.900Standard996.66996.86996.031,000.37A4

0.900Standard995.69995.96994.891,000.80A3

0.800Standard995.05995.09992.27999.55A2

1.000Standard1,000.921,001.061,000.541,003.89B2

0.700Standard998.64998.77998.141,002.64B1

1.000Standard999.12999.27998.731,002.89C1
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FlexTable: Manhole Table
Headloss Coefficient 

(Standard)
Headloss MethodHydraulic Grade 

Line (Out)
(ft)

Hydraulic Grade 
Line (In)

(ft)

Elevation (Invert)
(ft)

Elevation (Rim)
(ft)

Label

0.700Standard997.73998.08996.661,003.60D4
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FlexTable: Catchment Table
Flow (Total Out)

(cfs)
Catchment Intensity

(in/h)
Time of Concentration

(min)
Runoff Coefficient 

(Rational)
Area (User Defined)

(acres)
Outflow ElementLabel

2.946.11010.0000.900A2CA-1

0.946.11010.0000.900B2CA-2

0.876.11010.0000.900B1CA-3

1.026.11010.0000.900A3CA-4

1.286.11010.0000.850A4CA-5

0.626.11010.0000.850A5CA-6

1.326.11010.0000.950D8CA-7

0.876.11010.0000.950C1CA-8

0.516.11010.0000.950A6CA-9

0.086.11010.0000.950A9CA-10

1.116.11010.0000.950D7CA-11

1.006.11010.0000.950H1CA-12

1.106.11010.0000.850D6CA-13

2.296.11010.0000.850G1CA-16

1.206.11010.0000.700D5CA-17

1.236.11010.0000.750D3CA-18

0.666.11010.0000.750D2CA-19
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FlexTable: Outfall Table
Flow (Total Out)

(cfs)
Hydraulic Grade

(ft)
Elevation (User 

Defined Tailwater)
(ft)

Boundary Condition 
Type

Elevation (Invert)
(ft)

Elevation (Ground)
(ft)

Label

9.22995.05995.05User Defined Tailwater992.00992.00D1

8.59995.05995.05User Defined Tailwater992.00992.00A1
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Storm Data Detailed Report:  LeesSummit

Element Details

987ID Notes

LeesSummitLabel

50 Year
(in/h)

25 Year
(in/h)

10 Year
(in/h)

5 Year
(in/h)

2 Year
(in/h)

1 Year
(in/h)

Duration
(min)

11.3009.9708.3407.1905.8104.9805.000

8.2407.3006.1105.2604.2503.64010.000

6.7005.9404.9704.2803.4602.96015.000

4.7204.1803.4902.9902.4102.05030.000

3.1402.7702.3001.9701.5801.34060.000

1.9601.7201.4301.2200.9730.828120.000

1.5001.3101.0800.9190.7330.623180.000

0.9370.8150.6660.5630.4450.377360.000

0.5700.4940.4000.3360.2630.220720.000

0.3380.2920.2360.1980.1550.1291,440.000

0.1900.1650.1340.1130.0900.0762,880.000

0.1330.1160.0950.0810.0650.0564,320.000

0.1030.0900.0750.0640.0530.04610,080.000

0.0640.0570.0480.0420.0350.03114,400.000

100 Year
(in/h)

12.600

9.200

7.480

5.260

3.510

2.200

1.690

1.060

0.651

0.386

0.216

0.151

0.116

0.071

Library Status Summary

Synchronization Details

987ID

LeesSummitLabel
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Storm Data Detailed Report:  LeesSummit
Library Status Summary

Synchronization Details

1/5/2018 4:02:09 PMModified Date

Orphan (local)Library Source

Orphan (local)Library Modified Date

Orphan (local)Synchronization Status

Orphan (local)Engineering Reference Guid

Storm Data Detailed Report:  LeesSummit
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12.500

11.250

10.000

8.750
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6.250
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3.750
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Duration (min)

10,000.0005,000.000
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Profile Report

Profile:  Profile - A1-B2
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Profile - A1-B2 - Base

1020 \ B2
1003.89
1000.54

0.0

1022 \ P-16

0.020

119.4
15.0 \ Concrete (centrif. spun)

0.94

1021 \ B1
1002.64
998.14
119.4

1023 \ P-17

0.040

81.5
18.0 \ Concrete (centrif. spun)

1.78

1014 \ A3
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994.89
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130.3
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331.2

1019 \ P-15

0.028

9.5
30.0 \ Concrete (centrif. spun)

8.62
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992.00
340.7

ID\Label 
Link Length (ft)

Rise (in)\Material
Flow (cfs)

Slope (ft/ft)
ID\Label 

Ground (ft)
Invert (ft)

Station (ft)
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Profile Report

Profile:  Profile - A3-A6
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Profile Report

Profile:  Profile - A4-C1
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Profile Report

Profile:  Profile - D1-D5
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Lee's Summit MOB
Post-Development
Node Time Series (Stage at Peak Inflow for Secondary Storm)
2017-09-06
527116043

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

 010Yr24Hr-Post         Pond A           BASE      0.00    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      0.26    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      0.50    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      0.77    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      1.02    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      1.27    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      1.52    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      1.77    992.00    999.00     10118      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      2.02    992.00    999.00     10115      0.00      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      2.27    992.00    999.00     10116      0.03      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      2.52    992.01    999.00     10120      0.06      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      2.77    992.01    999.00     10125      0.05      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      3.02    992.02    999.00     10131      0.10      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      3.27    992.03    999.00     10140      0.12      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      3.52    992.04    999.00     10149      0.13      0.00       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      3.77    992.05    999.00     10158      0.16      0.01       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      4.02    992.06    999.00     10167      0.17      0.02       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      4.27    992.08    999.00     10178      0.26      0.03       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      4.52    992.10    999.00     10189      0.21      0.04       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      4.77    992.11    999.00     10199      0.24      0.06       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      5.02    992.13    999.00     10211      0.33      0.07       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      5.27    992.15    999.00     10221      0.26      0.09       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      5.52    992.17    999.00     10232      0.37      0.12       0.0       0.0
 010Yr24Hr-Post         Pond A           BASE      5.77    992.19    999.00     10244      0.36      0.15       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      6.02    992.21    999.00     10256      0.41      0.18       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      6.27    992.23    999.00     10267      0.43      0.22       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      6.52    992.25    999.00     10276      0.42      0.25       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      6.77    992.27    999.00     10288      0.56      0.29       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      7.02    992.28    999.00     10297      0.45      0.33       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      7.27    992.30    999.00     10306      0.61      0.37       0.1       0.0
 010Yr24Hr-Post         Pond A           BASE      7.52    992.32    999.00     10319      0.70      0.43       0.1       0.1
 010Yr24Hr-Post         Pond A           BASE      7.77    992.35    999.00     10336      0.92      0.51       0.1       0.1
 010Yr24Hr-Post         Pond A           BASE      8.02    992.39    999.00     10358      1.07      0.62       0.2       0.1
 010Yr24Hr-Post         Pond A           BASE      8.27    992.42    999.00     10373      0.92      0.70       0.2       0.1
 010Yr24Hr-Post         Pond A           BASE      8.52    992.44    999.00     10386      1.14      0.79       0.2       0.1
 010Yr24Hr-Post         Pond A           BASE      8.77    992.47    999.00     10402      1.21      0.89       0.2       0.1
 010Yr24Hr-Post         Pond A           BASE      9.02    992.50    999.00     10419      1.35      1.00       0.3       0.1
 010Yr24Hr-Post         Pond A           BASE      9.27    992.53    999.00     10434      1.39      1.10       0.3       0.2
 010Yr24Hr-Post         Pond A           BASE      9.52    992.55    999.00     10446      1.44      1.19       0.3       0.2
 010Yr24Hr-Post         Pond A           BASE      9.77    992.58    999.00     10462      1.72      1.31       0.3       0.2
 010Yr24Hr-Post         Pond A           BASE     10.02    992.61    999.00     10476      1.65      1.42       0.4       0.2
 010Yr24Hr-Post         Pond A           BASE     10.27    992.64    999.00     10494      2.10      1.57       0.4       0.3
 010Yr24Hr-Post         Pond A           BASE     10.52    992.68    999.00     10515      2.15      1.75       0.5       0.3
 010Yr24Hr-Post         Pond A           BASE     10.77    992.73    999.00     10540      2.68      1.98       0.5       0.3
 010Yr24Hr-Post         Pond A           BASE     11.02    992.80    999.00     10574      3.08      2.31       0.6       0.4
 010Yr24Hr-Post         Pond A           BASE     11.27    992.86    999.00     10607      3.37      2.64       0.6       0.4
 010Yr24Hr-Post         Pond A           BASE     11.51    992.96    999.00     10656      4.69      3.19       0.7       0.5
 010Yr24Hr-Post         Pond A           BASE     11.75    993.13    999.00     10745      6.70      4.24       0.8       0.6
 010Yr24Hr-Post         Pond A           BASE     12.00    993.99    999.00     11157     27.59     10.55       1.2       0.7
 010Yr24Hr-Post         Pond A           BASE     12.25    995.05    999.00     11726     29.97     20.35       1.8       1.0
 010Yr24Hr-Post         Pond A           BASE     12.50    994.84    999.00     11611      8.28     18.35       2.2       1.4
 010Yr24Hr-Post         Pond A           BASE     12.75    994.16    999.00     11247      5.21     11.99       2.3       1.8
 010Yr24Hr-Post         Pond A           BASE     13.00    993.70    999.00     11035      3.86      8.44       2.4       2.0
 010Yr24Hr-Post         Pond A           BASE     13.25    993.41    999.00     10890      3.42      6.20       2.5       2.1
 010Yr24Hr-Post         Pond A           BASE     13.50    993.21    999.00     10789      2.79      4.81       2.5       2.2
 010Yr24Hr-Post         Pond A           BASE     13.75    993.08    999.00     10719      2.65      3.92       2.6       2.3
 010Yr24Hr-Post         Pond A           BASE     14.00    992.98    999.00     10668      2.29      3.32       2.7       2.4
 010Yr24Hr-Post         Pond A           BASE     14.25    992.90    999.00     10628      2.08      2.87       2.7       2.5
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Lee's Summit MOB
Post-Development
Node Time Series (Stage at Peak Inflow for Secondary Storm)
2017-09-06
527116043

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

 010Yr24Hr-Post         Pond A           BASE     14.51    992.84    999.00     10599      2.06      2.56       2.7       2.5
 010Yr24Hr-Post         Pond A           BASE     14.76    992.80    999.00     10575      1.74      2.31       2.8       2.6
 010Yr24Hr-Post         Pond A           BASE     15.01    992.76    999.00     10553      1.71      2.10       2.8       2.6
 010Yr24Hr-Post         Pond A           BASE     15.26    992.73    999.00     10539      1.69      1.96       2.9       2.7
 010Yr24Hr-Post         Pond A           BASE     15.51    992.70    999.00     10522      1.40      1.81       2.9       2.7
 010Yr24Hr-Post         Pond A           BASE     15.76    992.67    999.00     10509      1.50      1.69       2.9       2.7
 010Yr24Hr-Post         Pond A           BASE     16.01    992.65    999.00     10499      1.39      1.61       2.9       2.8
 010Yr24Hr-Post         Pond A           BASE     16.26    992.63    999.00     10489      1.33      1.53       3.0       2.8
 010Yr24Hr-Post         Pond A           BASE     16.51    992.61    999.00     10479      1.22      1.45       3.0       2.8
 010Yr24Hr-Post         Pond A           BASE     16.76    992.60    999.00     10472      1.30      1.39       3.0       2.9
 010Yr24Hr-Post         Pond A           BASE     17.01    992.57    999.00     10457      0.80      1.28       3.0       2.9
 010Yr24Hr-Post         Pond A           BASE     17.26    992.54    999.00     10440      0.85      1.15       3.1       2.9
 010Yr24Hr-Post         Pond A           BASE     17.51    992.52    999.00     10426      0.77      1.05       3.1       2.9
 010Yr24Hr-Post         Pond A           BASE     17.76    992.50    999.00     10417      0.85      0.99       3.1       3.0
 010Yr24Hr-Post         Pond A           BASE     18.01    992.49    999.00     10410      0.77      0.94       3.1       3.0
 010Yr24Hr-Post         Pond A           BASE     18.26    992.47    999.00     10403      0.75      0.89       3.1       3.0
 010Yr24Hr-Post         Pond A           BASE     18.51    992.45    999.00     10392      0.54      0.82       3.1       3.0
 010Yr24Hr-Post         Pond A           BASE     18.76    992.44    999.00     10385      0.74      0.78       3.2       3.0
 010Yr24Hr-Post         Pond A           BASE     19.01    992.43    999.00     10382      0.69      0.76       3.2       3.0
 010Yr24Hr-Post         Pond A           BASE     19.26    992.42    999.00     10377      0.58      0.73       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     19.51    992.42    999.00     10373      0.68      0.71       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     19.76    992.41    999.00     10370      0.58      0.69       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     20.01    992.40    999.00     10365      0.57      0.66       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     20.26    992.39    999.00     10360      0.52      0.63       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     20.51    992.39    999.00     10356      0.56      0.61       3.2       3.1
 010Yr24Hr-Post         Pond A           BASE     20.76    992.38    999.00     10353      0.52      0.60       3.3       3.1
 010Yr24Hr-Post         Pond A           BASE     21.01    992.38    999.00     10351      0.57      0.58       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     21.26    992.38    999.00     10350      0.57      0.58       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     21.51    992.37    999.00     10349      0.52      0.57       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     21.76    992.37    999.00     10348      0.56      0.57       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     22.01    992.37    999.00     10346      0.52      0.56       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     22.26    992.36    999.00     10342      0.40      0.53       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     22.51    992.36    999.00     10338      0.51      0.52       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     22.76    992.35    999.00     10335      0.40      0.50       3.3       3.2
 010Yr24Hr-Post         Pond A           BASE     23.01    992.35    999.00     10335      0.55      0.50       3.4       3.2
 010Yr24Hr-Post         Pond A           BASE     23.26    992.34    999.00     10332      0.36      0.49       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     23.51    992.34    999.00     10331      0.55      0.48       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     23.76    992.34    999.00     10329      0.36      0.47       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     24.01    992.33    999.00     10325      0.37      0.45       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     24.26    992.31    999.00     10312      0.02      0.39       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     24.51    992.28    999.00     10295      0.00      0.32       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     24.76    992.25    999.00     10280      0.00      0.27       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     25.01    992.23    999.00     10268      0.00      0.22       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     25.26    992.21    999.00     10258      0.00      0.19       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     25.51    992.20    999.00     10249      0.00      0.16       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     25.76    992.18    999.00     10241      0.00      0.14       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     26.01    992.17    999.00     10234      0.00      0.13       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     26.26    992.16    999.00     10228      0.00      0.11       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     26.51    992.15    999.00     10222      0.00      0.10       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     26.76    992.14    999.00     10218      0.00      0.09       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     27.01    992.14    999.00     10213      0.00      0.08       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     27.26    992.13    999.00     10209      0.00      0.07       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     27.51    992.12    999.00     10206      0.00      0.07       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     27.76    992.12    999.00     10202      0.00      0.06       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     28.01    992.11    999.00     10199      0.00      0.06       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     28.26    992.11    999.00     10196      0.00      0.05       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     28.51    992.11    999.00     10193      0.00      0.05       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     28.76    992.10    999.00     10191      0.00      0.04       3.4       3.3
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Lee's Summit MOB
Post-Development
Node Time Series (Stage at Peak Inflow for Secondary Storm)
2017-09-06
527116043

     Simulation           Node          Group      Time      Stage  Warning   Surface     Total     Total     Total     Total
                                                                      Stage      Area    Inflow   Outflow    Vol In   Vol Out
                                                    hrs        ft        ft       ft2       cfs       cfs        af        af

 010Yr24Hr-Post         Pond A           BASE     29.01    992.10    999.00     10189      0.00      0.04       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     29.26    992.09    999.00     10187      0.00      0.04       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     29.51    992.09    999.00     10185      0.00      0.03       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     29.76    992.09    999.00     10183      0.00      0.03       3.4       3.3
 010Yr24Hr-Post         Pond A           BASE     30.00    992.09    999.00     10181      0.00      0.03       3.4       3.3

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 3



NOAA Atlas 14, Volume 8, Version 2
Location name: Lees Summit, Missouri, USA*

Latitude: 38.9042°, Longitude: -94.333°
Elevation: 1003.25 ft**

* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
4.98

(3.89‑6.34)

5.81
(4.54‑7.40)

7.19
(5.59‑9.18)

8.34
(6.47‑10.7)

9.97
(7.51‑13.2)

11.3
(8.30‑15.0)

12.6
(8.99‑17.1)

13.9
(9.60‑19.4)

15.7
(10.5‑22.5)

17.1
(11.1‑24.8)

10-min
3.64

(2.85‑4.64)

4.25

(3.32‑5.42)

5.26

(4.10‑6.72)

6.11

(4.73‑7.84)

7.30

(5.50‑9.64)

8.24

(6.08‑11.0)

9.20

(6.58‑12.5)

10.2

(7.03‑14.2)

11.5

(7.67‑16.5)

12.5

(8.15‑18.2)

15-min
2.96

(2.32‑3.78)

3.46
(2.70‑4.40)

4.28
(3.33‑5.46)

4.97
(3.85‑6.37)

5.94
(4.47‑7.84)

6.70
(4.94‑8.95)

7.48
(5.35‑10.2)

8.28
(5.71‑11.6)

9.35
(6.24‑13.4)

10.2
(6.63‑14.8)

30-min
2.05

(1.60‑2.61)

2.41
(1.88‑3.07)

2.99
(2.33‑3.83)

3.49
(2.70‑4.47)

4.18
(3.14‑5.51)

4.72
(3.48‑6.29)

5.26
(3.76‑7.17)

5.82
(4.01‑8.12)

6.57
(4.38‑9.40)

7.14
(4.65‑10.4)

60-min
1.34

(1.05‑1.71)

1.58
(1.23‑2.01)

1.97
(1.53‑2.51)

2.30
(1.78‑2.95)

2.77
(2.08‑3.66)

3.14
(2.31‑4.19)

3.51
(2.52‑4.80)

3.90
(2.69‑5.46)

4.43
(2.96‑6.35)

4.84
(3.15‑7.02)

2-hr
0.828

(0.652‑1.05)

0.973
(0.766‑1.23)

1.22
(0.955‑1.54)

1.43
(1.11‑1.81)

1.72
(1.31‑2.26)

1.96
(1.46‑2.60)

2.20
(1.59‑2.98)

2.45
(1.70‑3.40)

2.79
(1.88‑3.97)

3.06
(2.01‑4.40)

3-hr
0.623

(0.493‑0.784)

0.733

(0.579‑0.923)

0.919

(0.724‑1.16)

1.08

(0.847‑1.37)

1.31

(1.00‑1.72)

1.50

(1.12‑1.98)

1.69

(1.22‑2.28)

1.89

(1.32‑2.62)

2.16

(1.46‑3.07)

2.38

(1.57‑3.42)

6-hr
0.377

(0.300‑0.470)

0.445
(0.355‑0.556)

0.563
(0.447‑0.705)

0.666
(0.526‑0.837)

0.815
(0.629‑1.06)

0.937
(0.707‑1.23)

1.06
(0.778‑1.43)

1.20
(0.845‑1.65)

1.38
(0.943‑1.95)

1.53
(1.02‑2.18)

12-hr
0.220

(0.177‑0.273)

0.263

(0.211‑0.326)

0.336

(0.269‑0.417)

0.400

(0.318‑0.499)

0.494

(0.384‑0.640)

0.570

(0.434‑0.747)

0.651

(0.480‑0.871)

0.736

(0.524‑1.01)

0.854

(0.587‑1.20)

0.949

(0.635‑1.34)

24-hr
0.129

(0.105‑0.159)

0.155
(0.125‑0.190)

0.198
(0.159‑0.244)

0.236
(0.189‑0.292)

0.292
(0.229‑0.376)

0.338
(0.259‑0.439)

0.386
(0.287‑0.513)

0.437
(0.313‑0.595)

0.508
(0.352‑0.709)

0.565
(0.381‑0.795)

2-day
0.076

(0.062‑0.093)

0.090
(0.073‑0.110)

0.113
(0.092‑0.139)

0.134
(0.108‑0.165)

0.165
(0.130‑0.210)

0.190
(0.147‑0.245)

0.216
(0.162‑0.285)

0.244
(0.177‑0.330)

0.284
(0.198‑0.393)

0.315
(0.214‑0.440)

3-day
0.056

(0.046‑0.069)

0.065
(0.054‑0.080)

0.081
(0.066‑0.099)

0.095
(0.077‑0.116)

0.116
(0.092‑0.147)

0.133
(0.103‑0.171)

0.151
(0.113‑0.198)

0.170
(0.123‑0.229)

0.197
(0.138‑0.271)

0.218
(0.149‑0.303)

4-day
0.046

(0.038‑0.055)

0.053
(0.043‑0.064)

0.064
(0.053‑0.078)

0.075
(0.061‑0.091)

0.090
(0.072‑0.114)

0.103
(0.080‑0.132)

0.116
(0.088‑0.152)

0.130
(0.095‑0.175)

0.150
(0.106‑0.207)

0.166
(0.114‑0.231)

7-day
0.031

(0.026‑0.037)

0.035

(0.029‑0.042)

0.042

(0.035‑0.051)

0.048

(0.039‑0.058)

0.057

(0.045‑0.071)

0.064

(0.050‑0.081)

0.071

(0.054‑0.093)

0.079

(0.058‑0.105)

0.090

(0.064‑0.123)

0.098

(0.068‑0.136)

10-day
0.025

(0.020‑0.029)

0.028
(0.023‑0.033)

0.033
(0.027‑0.040)

0.038
(0.031‑0.045)

0.044
(0.035‑0.055)

0.049
(0.038‑0.062)

0.054
(0.041‑0.070)

0.059
(0.044‑0.078)

0.067
(0.047‑0.090)

0.072
(0.050‑0.099)

20-day
0.016

(0.014‑0.019)

0.019

(0.015‑0.022)

0.022

(0.018‑0.026)

0.025

(0.021‑0.030)

0.029

(0.023‑0.035)

0.031

(0.025‑0.039)

0.034

(0.026‑0.043)

0.037

(0.027‑0.048)

0.040

(0.029‑0.054)

0.043

(0.030‑0.059)

30-day
0.013

(0.011‑0.016)

0.015
(0.013‑0.018)

0.018
(0.015‑0.021)

0.020
(0.017‑0.024)

0.023
(0.018‑0.028)

0.025
(0.020‑0.031)

0.027
(0.021‑0.034)

0.029
(0.021‑0.037)

0.031
(0.022‑0.042)

0.033
(0.023‑0.045)

45-day
0.011

(0.009‑0.013)

0.012
(0.010‑0.014)

0.014
(0.012‑0.017)

0.016
(0.013‑0.019)

0.018
(0.015‑0.022)

0.020
(0.016‑0.024)

0.021
(0.016‑0.027)

0.023
(0.017‑0.029)

0.024
(0.017‑0.032)

0.025
(0.018‑0.034)

60-day
0.009

(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.015)

0.014
(0.012‑0.016)

0.016
(0.013‑0.019)

0.017
(0.013‑0.021)

0.018
(0.014‑0.023)

0.019
(0.014‑0.025)

0.020
(0.015‑0.027)

0.021
(0.015‑0.029)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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Maps & aerials
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Large scale terrain
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Questions?: HDSC.Questions@noaa.gov
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