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INTRODUCTION 
 
The Harlem Flex project consists of the construction of two 6,000 sf one story buildings to provide 
flex business / office space, at 300 N Grand Ave, located between N Grand Ave and N Walnut St 
on the north side of NE Harlem Rd.  The property encompasses 0.63 ac made up of Lots 7, 8, 15 
& 16 and the vacated alley of Bock 7, Harlem, a subdivision in Kansas City, Clay County, MO. 
This property is within 500 ft of the Missouri River Levee and is subject to the criteria of being 
within the zone of influence. The development will disturb approximately 0.63 acres.  
 
Parcel ID:  CL1790500060090001 
 
An aerial photo is shown in Appendix A. 

 
  
DRAINAGE CRITERIA 
 
The drainage criteria for this study are APWA Section 5600 with KCMO supplemental sections.  
The detention / stormwater BMP sizing is based on retention of the 1.5 in / acre volume due to 
this property being located within a combination sewer district.  Runoff for all storms larger than 
1.5 in/ac will not be detained but will be released overland to the existing roadside ditch.  
 
 
EXISTING CONDITIONS  
 
The existing property consists of 0.63 acres between N Grand Ave and Walnut St on the north 
side of Harlem Rd.  The property is currently vacant grass covered with a few trees, but has 
historically contained a building with drive. The site is relatively flat and the majority of the site 
slopes from northeast to southwest. The northwest area of the site, the location of the former 
building slopes to the north onto the neighboring property. There is no storm drainage 
infrastructure on the property.  This property and the surrounding properties along Harlem Rd are 
served by a road side ditch for storm runoff conveyance. There is no public storm drainage 
infrastructure within this area. The drainage area is shown in the existing drainage map in 
Appendix F. This property is located within an area with reduced flood risk due to levee according 
to FIRM Map 29095C0252G, dated 1/20/2017. The FEMA map is shown in Appendix A. 
 
 
The Clay County Soil Survey on the USDA website shows the existing soils as Urban Complex.  
The Geotechnical report performed for the project indicates the on site soil is composed of silt 
and silty clay.  Percolation tests were performed on the soil providing an average percolation rate 
of 3.1 in/hr. 
 
 
The existing conditions can be seen in Appendix C.   
 
 
 
 
Existing Areas: 
The existing analysis has been divided into the NW drainage area and the remainder of the site 
that drains to the existing roadside ditch along Harlem Rd. 
  

Northwest Drainage Area:   5,749 sf / 0.13 ac  
 
 South Drainage Area:  21,812 sf / 0.50 ac  
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Existing flows: 
 

STORM EVENT 
EXISTING 
RUNOFF 

NW DA (CFS) 

EXISTING RUNOFF 
SOUTH DA (CFS) 

2 Year (50%) 0.09 0.25 

100 Year (1.0%) 0.21 0.55 

   

 Calculated by Rational Method, 1 hour storm duration. 
 
 
DEVELOPED CONDITIONS  
 
The proposed Harlem Flex development consists of two 6,000 sf single story buildings with 
parking, drive and utilities.  The improvements will contain 21,450 sf of impervious area, resulting 
in a 77.8% impervious site.  The site runoff will be directed to the south side of the property and 
away from the neighboring property. Because there is no storm infrastructure in the area, the only 
system in the vicinity is the 8” sanitary sewer, this site storm drainage is designed in accordance 
with the Combined Sewer Ordinance requirements. Two bio-retention BMPs will be constructed 
to collect the maximum amount of runoff possible and infiltrate the runoff into the ground due to 
the pervious nature of the site soils.  Runoff in excess of the 1.5” volume will flow into the existing 
roadside ditch.  Refer to the Grading Plan in Appendix D. 
 
The Geotechnical Report and percolation tests performed on the existing soils show this site has 
ideal soils for infiltration of stormwater.  The infiltration rate of 3.1 in/hr will allow the runoff from 
the runoff volume to infiltrate over a span of 8 hours. The Rational method was used for runoff 
calculation due to the small size of the site.  The Tc for each drainage area was calculated using 
TR-55 method.  Calculations for developed conditions are shown in Appendix D. 
 
The CivilStorm results for the developed conditions can be seen in Appendix D.   
 
Proposed Areas: 

East Drainage Area:   13,459 sf / 0.31 ac  
 
 West Drainage Area: 10,988 sf / 0.25 ac  
 
 Draining offsite:  3,114 sf / 0.07 ac 
 
 
 
Proposed flows:  
 

STORM EVENT 
PROPOSED 
RUNOFF TO 

WEST BMP (CFS) 

PROPOSED  
RUNOFF  TO EAST 

BMP (CFS) 

OFFSITE RUNOFF 
(CFS) 

2 Year (50%) 0.38 0.44 0.04 

100 Year (1.0%) 0.86 0.98 0.09 
 Calculated by Rational Method, 1 hour storm duration 
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BMP DESIGN 
   
Two infiltration bio-retention cells are designed to capture the maximum amount of runoff from the 
site and allow it to infiltrate into the pervious soil beneath.  The parking lot was laid out to include 
the minimum number of parking spaces required per the building and zoning code.  All other area 
remaining on the south side are used for the bio-retention BMP.  The area remaining provides a 
storage volume of 2,771 cu ft.  This volume is adequate to infiltrate the Water Quality Volume but 
does retain the entire 1.5” water volume of 51,40 cu ft. Due to the proximity to the NKC Levee 
and the Levee District’s requirements, the depth of permanent excavation is limited.  The 2 ft of 
BMP depth provided is the maximum depth available for this site condition. 
 
BMP calculations can be found in Appendix D.   
 
 
 
 
SUMMARY 
  
The proposed Harlem Flex development will provide new business to a long neglected area.  The 
site is designed to meet both the City of Kansas City, MO and the NKC Levee District criteria.  
This property is within the zone of influence to the Missouri River Levee.  The proposed BMP’s 
are sized to retain the maximum volume possible for this 0.63 acre property. Although the 1.5” 
runoff volume could not be achieved, the BMP’s do retain the WQv per APWA 5600. Additional 
information and data can be found in the attached Appendices.
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Map Unit Legend
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HARLEM FLEX

200 N GRAND AVE

EXISTING CONDITIONS DRAINAGE TABLE

Drainage Area Area  (ft²)

Runoff 

Coefficient 

(Rational)

Time of 

Concentration 

(hours)

Runoff 

(50%) (cfs)

Runoff ( 1%) 

cfs

CM‐South 21,694.00 0.3 0.35 0.25 0.55

CM‐Northwest 5,749.00 0.41 0.12 0.09 0.21
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HARLEM FLEX

200 N GRAND AVE

DRAINAGE AREA TABLE

Drainage Area Area  (ft²)

Runoff 

Coefficient 

(Rational)

Time of 

Concentration 

(hours)

Runoff (50%) (cfs) Runoff ( 1%) cfs

CM‐East 13,459.00 0.863 0.132 0.44 0.98

CM‐West 10,988.00 0.98 0.083 0.38 0.86

CM‐off site 3,114.00 0.36 0.083 0.04 0.09



HARLEM FLEX

200 N GRAND AVE

BIO‐RETENTION INFILTRATION CELL

1 WATER QUALITY VOLUME (WQv)

VOLUMETRIC RUNOFF COEFFICIENT

Rv=0.05 + 0.009(I) I = % IMPERVIOUS

I = 77.8% 21450 / 27561

Rv= 0.7502

WATER QUALITY VOLUME

WQv = 1.2(Rv)(A)/12 0.63 AC

WQv= 0.047263  acre‐ft 2180 CU FT



HARLEM FLEX

200 N GRAND AVE

STORMWATER CALCULATIONS FOR COMBINED SEWER ORDINANCE AREA

DETAIN FOR 1.5" RUNOFF VOLUME

Site Area: 27,561 sf

1.5" Volume: 0.125' x 27561 =  5,140 cu ft

BMP Volume Provided:

      East BMP 1220 cu ft

      West BMP 1551 cu ft

Total 2771 cu ft

WQv 2180 cu ft

INFILTRATION CALCULATION

EAST WEST

Infiltration Basin Area 857 sf 861 sf

Infiltration Rate 3.1 in / hr 3.1 in / hr

Depth of Basin 2 ft 2 ft

Time of infiltration 7.75 hrs 7.75 hrs
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GRADING PLAN

C5.0

0 10 2020

1" = 20'

1. SITE GRADING SHALL NOT PROCEED UNTIL EROSION CONTROL MEASURES HAVE
BEEN INSTALLED & INSPECTED AND APPROVED BY LOCAL AUTHORITIES.

2. ALL CUT OR FILL SLOPES SHALL BE 4:1 OR FLATTER UNLESS OTHERWISE NOTED.

3. CONTRACTOR SHALL ASSURE POSITIVE DRAINAGE AWAY FROM BUILDINGS AND
STRUCTURES FOR ALL GRASSED AND PAVED AREAS.

4. CONSTRUCTION SHALL COMPLY WITH ALL APPLICABLE GOVERNING CODES AND
BE CONSTRUCTED TO THE SAME.

5. CONTRACTOR IS RESPONSIBLE FOR TEMPORARY ACCESS ROADS AND SHALL
MAINTAIN POSITIVE DRAINAGE OF ENTIRE SITE THROUGHOUT CONSTRUCTION
AND AVOID PONDING OR RUTTING. TEMPORARY DEWATERING, INCLUDING
PUMPING, MAY BE REQUIRED AND SHALL BE INCLUDED IN THE SCOPE OF WORK.

6. IF ANY EXISTING STRUCTURES TO REMAIN ARE DAMAGED DURING
CONSTRUCTION IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO REPAIR OR
REPLACE THE EXISTING STRUCTURE AS NECESSARY.
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