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Harlem Flex, 300 N Grand Ave
Drainage Report

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:

EXISTING
STORM EVENT RUNOFF E;%%E'ﬁ%ﬁ‘:g?g
NW DA (CFS)
2 Year (50%) 0.09 025
100 Year (1.0%) 0.21 055

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:

PROPOSED PROPOSED
STORM EVENT RUNOFF TO RUNOFF TO EAST OFFS'(TEF';;’NOFF
WEST BMP (CFS) BMP (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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National Flood Hazard Layer FIRMette 4 Legend

94°35'21"W 39°7'17"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR
HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

“ Future Conditions 1% Annual
Chance Flood Hazard zone x

Area with Reduced Flood Risk due to
'y .

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD 'Il Area with Flood Risk due to Levee zone D

No SCREEN Area of Minimal Flood Hazard Zone x

[ Effective LOMRs
OTHER AREAS Area of Undetermined Flood Hazard Zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
—17.5 Water Surface Elevation
Coastal Transect
Base Flood Elevation Line (BFE)
Limit of Study
Jurisdiction Boundary
Coastal Transect Baseline

29095025206 ; L ; Profile Baseline
: b FEATURES | Hydrographic Feature
eff. 1/20/2017

Digital Data Available N

No Digital Data Available
MAP PANELS Unmapped

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 11/3/2020 at 3:01 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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Soil Map—Clay County, Missouri
(Harlem Flex)
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Soil Map—Clay County, Missouri
(Harlem Flex)

MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Clay County, Missouri
Version 21, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:
25,2019

Jul 17, 2019—Sep

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/2/2020
Page 2 of 3




Soil Map—Clay County, Missouri Harlem Flex
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
99017 Urban land, bottomland, 0 to 3 3.4 100.0%
percent slopes, rarely
flooded
Totals for Area of Interest 3.4 100.0%
UsDA  Natural Resources Web Soil Survey 11/2/2020
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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HARLEM FLEX
200 N GRAND AVE

EXISTING CONDITIONS DRAINAGE TABLE

Runoff Ti f
. 5 ur?o. 'me o . Runoff Runoff ( 1%)
Drainage Area Area (ft?) Coefficient Concentration
. (50%) (cfs) cfs
(Rational) (hours)
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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CAUTION PROJECT NO. 2050025

NOTICE TO CONTRACTOR SHEET NAME

DRAINAGE AREA LINE N// DATE 06/13/2022

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THE LOCATION
AND ELEVATION OF EXISTING UTILITIES AS SHOWN ON THESE
PLANS ARE BASED ON RECORDS OF THE VARIOUS UTILITY 20 0 10 20 EXI STI N G

COMPANIES AND MEASUREMENTS TAKEN IN THE FIELD. THE M
CONDITIONS

INFORMATION IS NOT TO BE RELIED ON AS BEING EXACT OR

COMPLETE. THE CONTRACTOR MUST CALL THE LOCAL UTILITY SHEET NO
LOCATION CENTER AT LEAST 72 HOURS BEFORE ANY EXCAVATION )

TO REQUEST EXACT FIELD LOCATIONS OF THE UTILITIES. EX 1
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HARLEM FLEX
200 N GRAND AVE

DRAINAGE AREA TABLE

Runoff Time of
Drainage Area| Area (ft?) Coefficient Concentration | Runoff (50%) (cfs) | Runoff ( 1%) cfs
(Rational) (hours)
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() | = % IMPERVIOUS
| =77.8% 21450 / 27561
Rv= 0.7502
WATER QUALITY VOLUME
WQy = 1.2(Rv)(A)/12 0.63 AC

WQu= 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
Infiltration Basin Area 857 sf
Infiltration Rate 3.1in/hr
Depth of Basin 2 ft

Time of infiltration 7.75 hrs

WEST
861 sf
3.1in/hr
2 ft

7.75 hrs
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