H Consult
Inc i

STORM WATER DRAINAGE REPORT
SUMMIT AVENUE
BLOCK 2, LOWE’S ADDITION

LEE’S SUMMIT, MISSOURI

PREPARED FOR
GEORGE AND PEGGY NIE

PREPARED BY
HG CONSULT, INC.

June 18, 2019

6/18/19



H Consult
Inc i

TABLE OF CONTENTS

1. Cover Sheet

2. Table of Contents

3. Project Overview

4. Drainage Assessment of the Project

5. Temporary Erosion and Sediment Control
6. Conclusion

7. Design Calculations and Exhibits

Drainage Area Map:
South of Lot 2 south property line Drainage Area Map
Lot 2 and north to field inlet Drainage Area Map
Mannings Online Swale Capacity Chart
NCS Soil Survey
Hydro CAD Drainage Event Table



0
=4 Inc i
3. Project Overview

The proposed project is a 2 lot, 0.71 acre residential subdivision developed in central part of Lee’s Summit, Jackson
County, Missouri. This is a subdivision with development on all four sides. There have been reports by neighbors of
previous flooding in this area due to poor drainage conveyance. The existing storm water flows to this site from the
south in a northerly direction. There are two major existing drainage areas for this project. Drainage Area 1, located
south of the site drains in a north direction to the south property line of Lot 2 through a residential subdivision zoned for
multi-family and to an existing field inlet at the Gambrel Center. This area is 6.55 acres (total drainage area) in size.
Drainage Area 2 drains in a north direction from the south side of Lot 2 north and through Lot 1 and Lot 2 by sheet flow.
This area is 4.13 acres in size (See Drainage Map). Drainage Area 1 drains entirely to the existing field inlet. Drainage
Area 2 drains entirely through Lot 1 and Lot 2 towards the existing field inlet.

4. Drainage Assessment of the Project Site

After development the proposed grading and drainage swales will divert all storm water into a swale on the west side of
Lots 1 and 2 and then on to the existing Field Inlet along the east side of 2™ Street. All drainage remains the same as
existing conditions and is directed to the Field Inlet by proposed swales which enters the public storm sewer system at
this point.

Existing Condition Curve Number Calculations

Type Area (ac) CN
DA-1 6.55 77
DA-2 4.13 77

Curve Numbers are based on the SCS/NRSCS TR-55 Chart for various site conditions. Time of concentration was
considered using TR-55; however, due to the small size of the drainage basin and the amount of impervious area on the
site that will just be conveying sheet flow, a time of concentration of 5 minutes was assumed. This is the minimum time
of concentration per APWA 5600.

The existing and proposed drainage areas are 6.55 acres and flows to the same single point of interest where the
existing field inlet is located. Manning’s trapezoidal formula for channel calculations was used to determine the volume
of storm water that the swale could hold with a 5’ flat bottom swale. The total flow generated by the Drainage Area 2
can be carried in the swale. The Drainage Area generates 33.72 cfs and the swale has a capacity of 39.71 cfs (See
SUMMIT AVE Manning Formula Trapezoidal Channel Calculator FOR 5 SWALE). Therefore, no off-site drainage will be
bypassing the proposed swale. The field inlet (with a 5" wide x 6” high opening)has a capacity of 61.78 cfs (See SUMMIT
AVE Manning Formula Trapezoidal Channel Calculator FOR FIELD INLET) in a sump condition with 0.5 feet of head.

Discharge rates for Existing Condition

Drainage Area Area (ac) Q10 (cfs) Q100 (cfs)
DA-1 6.55 33.72 57.43
DA-2 4.13 21.26 36.21
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5. Temporary Erosion and Sediment Control

During construction, it will be necessary to control erosion and sediment from the site during storms with in the
construction timeframe. To insure that sediment does not enter the existing storm system, perimeter containment is
controlled by silt fence installation and inlet protection. To keep construction traffic from tracking mud onto the
adjacent city street, a stabilized rock construction entrance will need to be installed. These erosion control devices, and
their maintenance throughout the construction timeframe, are required by ordinance and the details for them are
referenced by the City’s Design and Construction Manual.

6. Conclusion

The proposed project is a proposed residential subdivision. The report has been prepared to evaluate the storm water
discharge. Even though there is an increase in impervious coverage due to the 2 houses, it has been shown that with
the majority of this changed coverage is directed by the swales to the field inlet and therefore very minimal impact or
increase in sheet flow to downstream areas.

7. Design Calculations and Exhibits

See the attached for drainage area calculations, flows and swale sizing for the project.
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Free Online Manning Formula Trapezoidal Channel Calculator

1of 1

http://www.hawsedc.com/engcalcs/Manning-Trap.php

Free Online Manning Formula Trapezoidal Channel Calculator

>> Drop your fears at the door; love is spoken here. <<

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope and

Depth

Can you help me translate, program, or host these calculators? (../contact.php) [Hide this request]

SUMMIT AVENUE
5' WIDE FLAT BOTTOM DITCH

Setunits: m | mm | ft | in
Bottom width 5 ft
Side slope 1 (horiz./vert.) 3
Side slope 2 (horiz./vert.) 3
Manning roughness, n ? (http://www.engineeringtoolbox.com
/mannings-roughness-d_799.html) 0.018
Channel slope 0.02

rise/run
Flow depth 1 ft
Bend Angle? (/riprap-bend-angle.png) (for riprap sizing) 0

Stone specific gravity (2.65)

Results
Flow area 8.00 || ft*2
Wetted perimeter 11.32| ft
Hydraulic radius 0.71 | ft
Velocity, v 9.26 || ft/sec
Flow, Q 74.08| cfs
Velocity head, h, 1.33 || ft
Top width, T 11.00|| ft
Froude number, F 1.91
Shear stress (tractive force), tau 0.88 | psf
Implied design ? riprap size based on n 0.01 || ft
Required bottom angular riprap size, D50,
Maricopa County 0.19 ||ft
Required side slope 1 angular riprap size,
D50, Maricopa County 0.19 ||ft
Required side slope 2 angular riprap size,
D50, Maricopa County 0.19 ||ft
Required angular riprap size, D50, per
Maynord, Ruff, and Abt (1989) NaN ] it
Required angular riprap size, D50, per

N 9 prap P 0.58 | ft

Searcy (1967)

Please give us your valued words of suggestion or praise. Did this free calculator exceed your expectations in every way? (../contact.php) [Hide this request]

Home (http://www.hawsedc.com/index.php) | Support (http://www.hawsedc.com/support.php) | FreeSoftware (http://www.hawsedc.com/gnu/index.php) |
Engineering Services (http://www.hawsedc.com/engserv.php) | Engineering Calculators (http://www.hawsedc.com/engcalcs/index.php) | Technical Documents

(http://www.hawsedc.com/techdocs.php) | Blog (new in 2009) (http:/tomsthird.blogspot.com/) | Personal essays (http://www.hawsedc.com/thomas) | Collaborative
Family Trees (http://www.hawsedc.com/famtree.php) | Contact (http://www.hawsedc.com/contact.php)

6/18/2019, 3:32 PM
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AASHTO Group Classification (Surface)—Jackson County, Missouri

(SUMMIT AVENUE DRAINAGE AREA)
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AASHTO Group Classification (Surface)—Jackson County, Missouri

SUMMIT AVENUE DRAINAGE

AREA

AASHTO Group Classification (Surface)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

10082

Arisburg-Urban land
complex, 1t0 5
percent slopes

A-6

13.2

82.6%

10180

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

A-6

2.8

17.4%

Totals for Area of Interest

16.0

100.0%

Description

AASHTO group classification is a system that classifies soils specifically for
geotechnical engineering purposes that are related to highway and airfield

construction. It is based on particle-size distribution and Atterberg limits, such as
liquid limit and plasticity index. This classification system is covered in AASHTO

Standard No. M 145-82. The classification is based on that portion of the soil that
is smaller than 3 inches in diameter.

The AASHTO classification system has two general classifications: (i) granular
materials having 35 percent or less, by weight, particles smaller than 0.074 mm
in diameter and (ii) silt-clay materials having more than 35 percent, by weight,

particles smaller than 0.074 mm in diameter. These two divisions are further

subdivided into seven main group classifications, plus eight subgroups, for a total
of fifteen for mineral soils. Another class for organic soils is used.

For each soil horizon in the database one or more AASHTO Group

Classifications may be listed. One is marked as the representative or most
commonly occurring. The representative classification is shown here for the

surface layer of the soil.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

USDA
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|

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

6/3/2019
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OVERALL DRAINAGE Type Il 24-hr 100-Year Rainfall=7.70"

Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 6/18/2019
HydroCAD® 10.00-24 Sampler s/n S21138 © 2018 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY. For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net. Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Events for Subcatchment 1S: OVERALL DRAINAGE

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (acre-feet) (inches)

1-Year 3.00 12.57 0.530 0.97
2-Year 3.50 16.88 0.712 1.31
5-Year 4.60 27.00 1.152 2.11
10-Year 5.30 33.72 1.451 2.66
25-Year 6.20 42.53 1.851 3.39
50-Year 6.90 49.46 2.170 3.98

100-Year 7.70 57.43 2.543 4.66



OVERALL DRAINAGE Type Il 24-hr 100-Year Rainfall=7.70"

Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 6/18/2019
HydroCAD® 10.00-24 Sampler s/n S21138 © 2018 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY. For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net. Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Events for Subcatchment 2S: (new Subcat)

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (acre-feet) (inches)

1-Year 3.00 7.92 0.334 0.97
2-Year 3.50 10.64 0.449 1.31
5-Year 4.60 17.03 0.726 2.11
10-Year 5.30 21.26 0.915 2.66
25-Year 6.20 26.81 1.167 3.39
50-Year 6.90 31.18 1.368 3.98

100-Year 7.70 36.21 1.604 4.66
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LEGAL DESCRIPTION OF RECORD:

All of Lots 18 19, 20, 21 and 22, Block 2. Lowe's Addition, a subdivision in Lee's Summit, Jockson
County, Missouri, according to the recorded plat thereof

SURVEYORS DESCRIPTION:

All of Lots 18, 19, 20, 21 and 22, Block 2, Lowe's Addition, a subdivision in Lee's Summit Jackson
County, Missouri, according to the recorded plat thereof, more particularly described as;

Beginning at the Southwest corner of said Lot 22, said point also being on the East line of Lot 5,
Westbrooke Business Center, o subdivision of record in said city, thence South 8/ degrees 58 minutes
32 seconds tast, along the South line of said Lot 22, a distance of 210.51 feet, to the Southeast
corner of said Lot 22; thence North 02 degrees 01 minutes 28 seconds East, along the East line of
said Lots 22, 21, 20 & 19, a distance of 89.89 feet; thence continuing along the Fast line of said Lots
19 & 18 along a curve to the right (said curve having a radius of 166.90 feet) and arc distance of
J4.55 feet, to the Northeast corner of said Lot 18, said point also being the Southeast corner of Lot
174 of the Replat of Lowe's Addition, Lots 15, 16 & 17, a subdivision of record in said city; thence
North 75 degrees 59 minutes 44 seconds West, along the North line of said Lot 18, said line also being
the South line of said Lot 174, a distance of 21839 feet, to the Northwest corner of said Lot 18 said
point also being the Southwest corner of said Lot 174, said point also being on the East line of said Lot
J, Westbrooke Business Center; thence South 02 degrees 10 minutes 27 seconds West, along the West
line of said Lots 18, 19, 20, 21 & 22, said line also being the East line of said Lot 5, a distance of

169.52 feet, to the Point of Beginning.

SITE INFORMATION:

PROPERTY DESCRIPTION:  LOTS 18-21, BLOCK 2 LOWES ADDITION
(PROPOSED SUMMIT AVENUE ADDITION, LOTS 1 AND 2)

SITE ADDRESS: 114 AND 200 SE SUMIIT AVENUE

JONED:  RP2

PROPERTY AREA: 31,0079 SF (0.71 ACRES)

NUMBER OF LOTS: 2

BUILDING AREA/UNIT: 1242 SF (GFA)

DENSITY: 0.355/AC

ANTICIPATED USE: DUPLEX (SHOWN) OR SINGLE FAMILY
ANTICIPATED CONSTRUCTION:  FALL 2019 (PENDING SALE OF LOTS)

NOTES:

BUILDING AREA AND DENSITY INDICATED 1S BASED ON THE FOOTPRINT SHOWN.
THIS MAY VARY BASED ON THE ACTUAL FOOTPRINT AND BUILDING PLAN
SUBMITTED FOR BUILDING PERMIT BY BUILDER.

CONTRACTORS TO LIMIT THE DISTURBED AREA OF THE LOTS FOR BUILDING
FOOTPRINT AND GRADING AROUND IT AS SHOWN.  THE WESTERN PORTION OF THE
LOTS, TO THE EXTENT POSSIBLE, TO BE LEFT UNDISTURBED.

SLAB/FINISH FLOOR ELEVATIONS ARE SURROUNDING GRADES SHALL BE ADHERED
TO WHEN PLOT PLANS FOR BUILDING PERMIT ARE PREPARED BY BUILDER.

A FIVE (5) FOOT WIDE SIDEWALK IS TO BE BUILT FROM THE EDGE OF THE
EXISTING PAVEMENT AS SHOWN WITH EACH BUILDING PERMIT AT A FUTURE TIME.

EACH HOUSE ROOF DRAINAGE T0 BE PIPED T0 DISCHARGE 1O THE WEST
DRAINAGE SWALE.

SINGLE FAMILY HOUSE FOOTPRINT SHOWN IS FOR POTENTIAL LAYOUT ONLY.
ACTUAL FOOTPRINT 10O BE PROVIDED AT PERMIT STAGE PER PLOTPLAN

PREPARED.
PLANS PREPARED FOR
GEORGE AND PEGGY NIE
30 NE SHOREVIEW DRIVE

LEE'S SUMMIT, MO 64064
CONTACT - PEGGY NIE
816-547-6408

PLANS PREPARED BY

HG CONSULT

11010 HASKELL ST. #210,
KANSAS CITY, KS 66109
CONTACT: KEVIN STERRETT
816-703-7098

SUMMIT AVENUE ADDITIO

REPLAT OF LOWES ADDITION, LOTS 18-22, BLOCK 2
LEE'S SUMMIT, JACKSON COUNTY, MISSOURI

N, LOTS 1 AND 2
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