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August 30, 2018 
 
Artisan Point 
The purpose of this report is to evaluate the hydrologic impact of the proposed multi-family 
development and to demonstrate reasonable compliance with ordinances and design 
requirements for drainage systems within the jurisdiction of Lee’s Summit, Missouri. 
 

General Information 
The 30-acre proposed Artisan Point apartment development is located 1,300 feet east of 
Blackwell Road on the north side of the Blue Parkway service road (Highway 50), on the easterly 
boundary of the Lee’s Summit City Limits. The property abuts unincorporated Jackson County 
on the east. 
 

 
Subject Property 
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The abutting properties on the west, south and east are undeveloped.  The subject property 
abuts the Highland Park Elementary School (Summit Mill 1st Plat) and the Summit Mill Pool 
Amenities (Summit Mill 2nd Plat) on the North.  
 
 
The tract is located within the NE/4, Section 11, T47N, R31E, Jackson County: 
 
Latitude: 38°54'12.62"N 
Longitude: 94°18'47.24"W 
 
Missouri State Plane Coordinate System, West Zone 
UTM Zone: 15 
FIPSZONE: 2403 
ADSZONE: 4451 
USGS Quadrangle: Lake Jackamo 
Primary Watershed: Little Blue River 
Tributary: South Prairie Lee Lake 
 

Watershed 
The subject property is located along the eastern boundary of the Little Blue River Watershed.  
The property drains 2 miles along a tributary to Prairie Lee Lake . 
 

 
 

Little Blue River Watershed 
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General Topography 
The property may be found on the Lake Jackamo USGS Quadrangle Map. The 
USGS map is useful to identify geographic relationships between the subject 
property and the adjacent region. 

 

 
 

USGS Quadrangle Map 
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National Wetland Inventory 
The Subject property contains water impoundments and stream connectivity indicators on the 
National Wetlands Inventory mapping.  Field topographic design surveys undertaken by Tanner 
Consulting, LLC, in November 2017 and March 2018 have been analyzed and have determined 
that the first phase improvements may be permitted under a nationwide permit. 
 

 
National Wetland Inventory Mapper 

 
Terra Technologies has been retained to prepare Wetland related applications.  A nation-wide 
permit has been filed for phase 1 and is currently in Corps of Engineers Review. 
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FEMA Flood Plain Mapping 
 
The entire subject property has been designated as Zone X – Areas of 0.2% annual chance of 
flood; areas of 1% annual chance flood with average depths of less than 1 foot or with drainage 
areas less than 1 square mile; and areas protected by levees from 1% annual chance flood. 
 
The 1% annual chance flood plain has been mapped beginning on the north side of East 
Langford Road, approximately one half mile north of the site. 
 
FEMA Community Number: 29095  
Panels: 437G, 439G, 441G, 445G 
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Methodology 
 
Section 5600 of the Lee’s Summit 2015 Design and Construction Manual requires the analysis 
of the 50%, 10% and 1% storm frequencies. 
 
5601.8.A.3 calls for Master Drainage Plan in support of construction documents. 
 
5602.2.B Baseline Unit Hydrograph Method, SCS Technical Release No. 55., with U.S. Arby 
Corps of Engineers, Hydrological Engineering Center – “HEC-HMS Hydrologic Modeling 
System, version 4.2.1 
 
6502.3.A Runoff Coefficients (SCS Curve Numbers) 
 

• Hydrologic groups of soils have been identified on the USDA Soils Web.  
• The architectural site plan has been measured to estimate planned impervious areas.  
• Curve numbers have been calculated by weighted averages for values in SCS TR-55 
Table 2.2.   
• Curve numbers for the proposed condition correlate well with table 5602-3. 

 
5602.7 Time of Concentration and Lag  

• Calculated by methods presented TR-55 chapter 3 considering the 3 regimens of Sheet 
Flow, Shallow Concentrated Flow and lower reach velocities estimated by Manning 
Coefficient and Hydraulic Radius.  
• The resulting times of concentration have been evaluated against equations presented in 
5602.7 that limit inlet times as well as table 5602-6 that provides estimated travel time 
velocities for future development. 
 

5602.8 HEC-HMS Hydrograph are routing modified Puls technique. 
 
5601.5.A.4 Stormwater management  

a. Default Strategy: Comprehensive Protection – is utilized. 
 

5608.2 Stormwater Detention and Retention 
 A. The water surface of the design storage pool shall be a minimum of 20 feet from 

property lines and buildings structures – waiver is not required. 
  

5608.2 Easements are not required under private maintenance. 
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Existing Conditions Analysis 
Drainage Basin and Design Points (Outfalls). 
 
The proposed development will urbanize approximately xx acres of undeveloped land currently 
being partially cropped.  The existing topographic conditions create a drainage pattern of 4 
distinct drainage areas.  Areas A, B and C drain to the north and northeast.  Area D drains to 
the west. 
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Drainage Area A – receives approximately 4.8 acres from the south side of the Blue Parkway 
access road that will ultimately be developed for commercial uses.  The Artisan Point project will 
receive and pass the existing condition flow rate.  The flow rate may be further reduced under 
future conditions if the tract is developed under a “Comprehensive Control Strategy”.   
 
Drainage Area A discharges to an historical low point along the easterly boundary 
approximately 1,000 feet of the Blue Parkway access road.  The point is labeled and referred to 
as Design Point 1 herein.  Approximately 18 acres drains to Design Point 1, 13.5 acres of that 
will originate within the Artisan point development.  Approximately 8.7 acres of the easterly 
adjacent tract currently sheet flows northwest and across the Artisan Point property boundary to 
reach the drainageway flowing to design point 1.  Stormwater runoff reaching design point 1 
flows approximately 1,600 feet through an undeveloped, wooded drainage course before 
reaching a culvert crossing SE Millstone Avenue. 
 
Drainage Area B – discharges to the north property line abutting the Summit Mills Plats 1 and 
2.  Approximately 28.859 acres drains north to a point labeled and referred to herein as Design 
Point 2. Currently, a 15” storm drain extends from the surface inlet located 50 feet west of the 
Summit Mills pool house, to a point along the midpoint of the Artisan Point north boundary.  
Drainage exceeding the capacity of the 15” pipe will bypass to the surface inlet where a 48” 
storm drain flows north east through the Summit Mills development.  Approximately 6.3 acres of 
the northwest corner of drainage area B appears to bypass the 15” pipe. 
 
Drainage Area C – is an area of sheet flow leaving the Artisan Point property along the northerly 
half of the east boundary.  Stormwater runoff originating on Area C meanders through the 
wooded area and reaches the drainageway flowing to SE Millstone Avenue. 
 
Drainage Area D – consists of 13 acres flowing west along the Bluestone Parkway Service road.  
6.4 Acres of Area D, lying north of the roadway, drains to a cross drain immediately east of Lot 
32 of Asbury Park.  The cross drain flows south to a Design Point 3 where the Bluestone Parkway 
Access road drainage system begins and continues west to recently constructed improvements 
related to the Blackwell Road roundabout.   
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Existing Condition On-site Soils: 
The predominate soils are identified on the USDA Web Soil Survey as predominately 
hydrologic type C soils. 

 

 
 
Existing Condition CN Calculation: 
 
Existing Condition CN Value of 74 has been utilized pursuant to the code. 
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Times of Concentration and Lag: 
 
Times of Concentration and Lag have been calculated in accordance with United States 
Department of Agriculture and the Natural Resources Conservation Service Technical Release 
No. 55 Urban Hydrology for Small Watersheds. 
 
Stormwater runoff overland travel paths were derived from topographical mapping for the pre 
and post-development conditions. 
 
TR-55 Worksheets were prepared for each travel path.  
 

  
 
The travel paths for pre-development are summarized below: 
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Existing Condition Time of Concentration and Lag: 
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Existing HMS Model 
50% 10%, 1% Storm Runoff Rates 
 
Army Corps of Engineers Hydrological Modeling System (HEC-HMS) version 4.2.1 was utilized 
to estimate pre and post-development conditions.  The model is schematically shown below: 
 

 
The existing condition is represented on the left.  The proposed condition is shown on the right. 
Pre-Development drainage areas impacted by the apartment development have been labeled 
A, B and C.  The drainage area affected by the round-about and improvements to Blue Parkway 
identified in previous preliminary studies has been labeled area D and is omitted for the purpose 
of the current land use applications. 
 
The proposed condition, or post-construction model, identifies the 3 principal areas of onsite 
development that flow to detention facilities.  The model further identifies areas that will be 
received and passed through the drainage system at pre-developed rates.  Last, the proposed 
condition model identifies ‘bypass’ areas that are not captured by the detention ponds and those 
areas of bypass are added to detention release flow rates for the analysis at the east and north 
design points, or ‘out falls’.  
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The HEC-HMS pre-existing model results are summarized below in Table 1. 
 

 
Table 1 – Existing Condition Runoff Rates 

50%, 10% and 1% Events 
 

Proposed Conditions 
 
The Artisan Point development will improve sections of Blue Parkway to include curb and gutter 
and sidewalks from the east boundary of Asbury Park subdivision to a proposed round-about.  
A public street will be constructed north east from the round-about, to a point terminating the 
easterly boundary of the Artisan Point development.  The street extension will create two distinct 
development areas. 
 
Phase 1 will be located immediately north of Blue Parkway and will be bounded on the north by 
the new street extension.  Phase 2 will be located north of the street extension. 
 
The proposed street extension will generally follow a minor topographic ridge line.  Phase 1 will 
discharge to the historic drainageway flowing north east from the midpoint of the site, while 
Phase 2 will discharge to the north and be received by the existing storm sewer line extended 
from Summit Mill subdivision. 
 
Each of the phases will create minor diversions of existing drainage patterns. Each phase will 
have minor areas bypassing the proposed detention facilities, largely consisting of one half of 
garage roofs and open spaces not captured by paving. The round-about construction will divert 
approximately ½ acre to developed drainage area A. 
 
The preliminary site plan follows: 
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Artisan Point 

Preliminary Development Plan 
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Schematic Drainage Area Map 

Post-Development 
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Drainage Area Shifts: 
 
The construction of the round-about, public street extension and the Artisan Point multi-family 
housing development will alter the existing drainage patterns as follows: 
 
Outfall 1 will continue to receive drainage from 2 detention areas that discharge to the historical 
drainageway along the easterly boundary.  The original drainage area of 17.99 Acres is 
comprised of 4 sub-areas: 
 

1.) EX-A - 12.64 Ac – Onsite area draining to pond 1. 
2.) EX-Blue Parkway – 1.90 Ac – Offsite existing roadway. 
3.) EX-A South - 3.45 Ac – Offsite future commercial area south of Blue Parkway received 

and passed. 
4.) Ex-C – 6.23 Ac – Onsite area draining to pond 1. 

 24.22 Ac – to Outfall 1 
 
As a result of the proposed apartment project, Outfall 1, will receive 6 sub-areas: 

1.) DV-Phase 1 North - 5.97 Ac – North half of Phase 1. 
2.) DV-Phase 1 South - 9.57 Ac – South half of Phase 1. 
3.) DV-A Bypass - 1.06 Ac – Back side of garage units, east property line to bypass pond. 
4.) DV-C1 Bypass - 0.62 Ac – Back side of garage units, east property line to bypass pond. 
5.) DV-CS South – 3.45 Ac - Offsite commercial area south of Blue Parkway (received and 

passed).  
6.) DV-Blue Parkway – 1.90 Ac – Offsite existing roadway. 

 22.57 Ac – to Outfall 1 
 
2.31 Ac from Outfall 1 will be diverted to Outfall 2. 
0.44 Ac from Outfall 1 will be diverted to Outfall 3. 
 
Outfall 2 collects the majority of the phase 2 tract and an offsite area to the west of the property 
boundary. The original drainage area of 24.62 Acres is comprised of 1 sub-areas: 
 

1.) EX-B to Pond 3 – 24.62 Ac – Onsite and offsite area B draining to pond 3. 
24.62 Ac – to Outfall 2 

 
As a result of the proposed apartment project, Outfall 2 will receive 4 sub-areas: 

1.) DV-B Remainder – 8.57 Ac – Offsite west of Phase 2 (received and passed). 
2.) DV-Phase 2 – 14.93 Ac – Phase 2. 
3.) DV-B Bypass – 1.37 Ac – Back side of garage units, east property line to bypass pond. 
4.) DV-Road A to Pond 3 – 1.24 Ac – Offsite proposed roadway between Phases 1 and 2. 
26.11 Ac – to Outfall 2 

 
0.06 Ac from Outfall 2 will be diverted to Outfall 3. 
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Outfall 3 collects runoff from Blue Parkway and the proposed roundabout and discharges to the 
historical drainageway to west of the project boundary. The original drainage area of x is 
comprised of 2 sub-areas: 
 

1.) EX-D1 – 5.72 Ac – From centerline of proposed Blue Parkway to local south ridge. 
2.) EX-D2 – 6.41 Ac – From centerline of proposed Blue Parkway to local north ridge. 
22.57 Ac – to Outfall 1 

 
As a result of the proposed apartment project, Outfall 3 will receive 2 sub-areas: 
 

1.) DV-D1 – 5.72 Ac – From centerline of proposed Blue Parkway to local south ridge. 
2.) DV-D2 – 5.97 Ac – From centerline of proposed Blue Parkway to local north ridge. 

 
No additional drainage areas will be diverted away from Outfall 3. 
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Developed Condition Times of Concentration and Lag: 
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Impervious Area Calculation: 
 
The areas of impervious surfaces depicted on the proposed site plans were determined from 
AutoCad sources: 
 
Phase 1 
Paving 227,101 SF 
Concrete 50,781 SF 
Buildings 112,381 SF 
Total 390,263 SF 
Total Impervious 8.959 Acres 
Phase Area 16.997 Acres 
Pct. Impervious 52.7% 
 
Phase 2 
Paving 217,811 SF 
Concrete 57,268SF 
Buildings 116,077SF 
Total 391,156 SF 
Total Impervious 8.980 Acres 
Phase Area 17.029 Acres 
Pct. Impervious 52.7% 
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HEC-HMS Model 
Developed Conditions 
 
As previously discussed, the HEC-HMS post-development model is schematically shown 
below on the right: 
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Table 2 – Developed Condition Runoff Rates 

50%, 10% and 1% Events 
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Detention Volume Facilities – Phase 1: 
 
Separate detention facilities will be provided for each phase of the Artisan Point Development. 
  
Phase 1 will construct 2 ponds along the east boundary that are stepped down approximately 6 
feet from south to north.  Each pond individually discharges to the historical drainageway flowing 
east from the site.  This study identifies the point of discharge as Design Point 1 or Outfall 1. 
 
Each pond will have three to one (3:1) minimum side slopes and 2% bottom slope with concrete 
trickle channel. 
 
Each pond will be controlled by a low flow orifice meeting the requirement for 40-Hour Extended 
Detention. 
 
The volume for each detention pond has been derived from preliminary grading designs and has 
been calculated by average end area methods. 
 

 
 

Phase 1 Detention 
Pond 1 and 2 

 
The volume of Ponds 1 and 2 are tabulated in the following Table: 
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Pond 1 

Average End Area Volume Calculation 

 
Pond 2 

Average End Area Volume Calculation 
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Detention Volume Facilities – Phase 2: 
 
Phase 2 of the Artisan Point development will construct a detention facility pond along the north 
boundary that discharges to an existing 15” pipe within the Summit Mill development. 
This study identifies the point of discharge as Design Point 2 or Outfall 2. 
 
The detention pond will have three to one (3:1) minimum side slopes and 2% bottom slope with 
concrete trickle channel. 
 
The pond will be controlled by a low flow orifice meeting the requirement for 40-Hour Extended 
Detention. 
 
 

 
Phase 2 Detention 

Pond 3 
 
 
The volume for the detention pond has been derived from preliminary grading designs and has 
been calculated by average end area methods. 
 
The volume of Ponds 3 is tabulated in the following Table: 
 



 

17086 Artisan Point    Page 28 

 
Pond 3 

Average End Area Volume Calculation 
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Control Structures 
 
The storm water release rate for each detention facility will be controlled though a low flow orifice 
meeting the 40-hour extended detention requirement. An additional orifice and overflow weir will 
control the 50%, 10% and 1% stormwater events at levels above the Stormwater Quality Control 
Volume. 
 

 

 
Table 3 

Detention Facility Control Structure Summary 
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Routing Results 
 
The HMS Model provides results at 9 discrete points under pre-development conditions together 
with 21 points and post-development conditions. The resulting hydrographs have been 
combined to represent flows to and from detention facilities then added to bypass flows to 
provide composite results at design points or outfalls. 
 
The resultant post-development condition at design point 1 (Outfall 1) representing Phase 1 of 
Artisan Point is illustrated by the resultant hydrographs.  Below are the 1%, 10% and 50% 
chance resultant hydrographs at Outfall 1 (East Boundary). 
 
Hydrograph number 5 – EX Design Point 1 is the existing condition stormwater runoff peak.  
Hydrograph number 19 – DV Design Point 1 is the post-construction hydrograph representing 
the combined discharge of detention ponds 1 and  2 together with bypass areas reaching Outfall 
1. 
 
In each of the 50%,10% and 1% events, the proposed condition runoff is less than existing. The  
1% (100-YR) Total Site pre and post-development hydrographs are depicted below.  The Artisan 
Point development is expected to reduce existing peak stormwater runoff flows from a pre-
developed rate of 298 cubic feet per second to approximately 138 cfs. 

 
Total Site: 
 

 
1% Event – Total Site 

Discharge in CFS 
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10% Event – Total Site 
Discharge in CFS 

 
 
 

 
50% Event – Total Site 

Discharge in CFS 
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Design Point 1 
 
Discharges to the East Boundary.  Includes Phase 1. 
 

 
1% Event – Design Point 1 

Discharge in CFS 

 
 
 



 

17086 Artisan Point    Page 33 

 
10% Event – Design Point 1 

Discharge in CFS 

 

 
50% Event – Design Point 1 

Discharge in CFS 
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Design Point 2 
 
Discharges to the North Boundary.  Includes Phase 2. 
 

 
1% Event – Design Point 2 

Discharge in CFS 
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10% Event – Design Point 2 

Discharge in CFS 

 
 

 
50% Event – Design Point 1 

Discharge in CFS 
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Summary 
Default Strategy: Comprehensive Protection 
 
The Artisan Point development complies with the ‘Default Strategy’ of ‘Comprehensive 
Protection’ that limits the discharge of developed properties pursuant to Section 5608 of APWA.   
 

 
 
The HEC-HMS Hydrograph Analysis summary table for the 50%, 10% and 100% events is 
presented below. The SCS-TR 55 discharge value for each event is tabulated in cubic per 
second. The ‘allowable’ discharge rate is shown in red and the over or under allowable is 
indicated to the right. 
 

 
HMS Summary Chart 
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Detention Analysis 
The detention ponds receive and pass contributing drainage areas in addition to the on-site 
proposed apartment development.  A total of 45.55 acres is routed through the detention ponds 
in contrast to a total project area of 34.33 acres. 
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Water Quality Volume  
 
The Water Quality Volume requirements have been calculated for the Artisan Point Detention facilities 
based on the Development Plan application.  The overall site impervious area percentage has been taken 
from detailed quantity take offs.  Impervious area calculations include all buildings, paving and sidewalks. 
 
Water Quality Volume has been calculated by phase and for each area contributing to detention ponds.  
The 40-Hour Extended calculations are based on the total contributing drainage areas and would 
therefore include some offsite pass-through property. 
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Water Quality Times of Retention 
 
EDDB Calculations were derived from published EXCEL worksheets issued by the APWA and 
MARC manual of Best Management Practices, 2012.  40-hour detention is provided at each 
pond 
 

 
Phase 1 – Pond 1 
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Phase 1 – Pond 2 



 

17086 Artisan Point    Page 41 

 
Phase 2 – Pond 3 
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It is my opinion that the drainage features proposed for the Artisan Point development meet the 
intent of the Lee’s Summit criteria and subsequent final design and permitting may affect the 
assumptions relied upon herein. 
 
The complete digital HEC-HMS model entitled 17086-J is attached to this report. 
 
 
Issued for Approval, 

 
 



 

17086 Artisan Point    Page 43 

Site Specific Rainfall From NOAA 14 
 

 
 

NOAA 14 Precipitation (Inches) 
Recurrence Interval (Pct Storm) 
 

Duration 1.37" 2% Storm 50% Storm 1% Storm 

5-min  0.23   0.48   0.70   1.05  

15-min  0.40   0.86   1.24   1.87  

60-min  0.76   1.57   2.29   3.52  

2-hr  0.95   1.94   2.84   4.40  

3-hr  1.10   2.19   3.23   5.07  

6-hr  1.38   2.66   3.98   6.38  

12-hr  1.70   3.17   4.83   7.85  

24-hr  2.00   3.71   5.67   9.25  

 
Note: 1.37” Rainfall was pro-rated from 1% Storm distribution 
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Distribution Notice: 
This report has been issued in original PDF file format containing color graphics.  Further 
distribution and/or printing requires an original PDF file copy. Significant degradation of the 
graphic quality of this report will result from scanning a printed color printed copy of this report 
and/or printing on black and white copiers. Original copies may be obtained by contacting Tanner 
Consulting, LLC. 

 




