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Introduction

The proposed improvements that are depicted on the Preliminary Development
Plan provides the design for the proposed development for Petsuites located at 250

NW McNary court. The development will increase the impervious area of the site
therefore changing the characteristics of the stormwater runoff. The information
supplied in this report will provide evidence that the Post Developed Stormwater
Runoff has been mitigated appropriately with the Best Management Practices
proposed for this development.

Project Narrative

TM Crowley is developing the subject property for Petsuites of America. The
property size is +2.11 acres and is located af the west end of the cul-de-sac on

McNary Court. The proposed building will consist of a veterinary clinic and PetSuites
for a total of 14,100 sq. ft. The overall drainage patterns of the existing area drain east
to west towards the existing railroad.

FEMA Classification

This property is classified as Zone “X" areas outside the 100 year floodplain per
29095C0417G map effective date of 1/20/2017. There are no known flooding issues

associated with this property.
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Wetland and USACE Involvement
There are no wetlands listed associated with the national wetlands inventory.

U.S. Fish and Wildlife Service

National Wetlands Inventor National Wetlands Inventory Map

This map is for general reference only. The US Fish and Wildlife

November 2, 2020 Service is not responsible for the accuracy or cumentness of the
base data shown on this map. All wetlands related data should

Wetlands [ Freshwater Emergent Wetland B Lzke bo used in accordance wih the layer metadata found on the

X . Wetlands Mapper web site.
. Estuarine and Marine Deepwater

B Freshwater Forested/Shrub Wetland Cther

D Estuarine and Marine Wetland . Freshwater Pond .

Rivering

National Vvetiands Inventory (N}
This page was produced by the N mapper
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Site Area Calculations

Property Size 2.11 Acres
Pre-Development Condition
2.11 Acres of Grass CN=74

Post-Development Condition

0.69 Acres of Impervious Area (Buildings and Pavement) CN=98

1.42 Acres of Pervious Area CN=74

“CN" Value Weighted Average CN=82
Methodology

The methodology used for the project is Hydro CAD 10.10-3a for determination
of SCS TR-55 hydrographs. The hydraulics for the project will be determined using
Autodesk Civil 3D 2020 Storm Sewer Analysis. To determine the Storm Intensity and
Frequency the overall project pre-development condition and post development
condition was determined by the SCS method using NOAA's precipitation intensity
data from their website.

Existing Condition Analysis

The summary of comprehensive control requirements shall be per 5601.5.A.4.and
5608.4 the "Comprehensive Control” release rate strategy. Assumed time of
concentration associated with the areas were used to due to the minimal area to
discharge locations.

The default strategy of comprehensive protection of the 1% (100 year event),
10% (10 year event) and 50% (2 year event) is being provided with this development.
Comprehensive controls shall be the following:

e 50% storm peak rate less than nor equal to 0.5 cfs per site acre

e 10% storm peak rate less than nor equal to 2.0 cfs per site acre
e 1% storm peak rate less than nor equal to 3.0 cfs per site acre
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Existing Conditions Summary Table
IMPERVIOUS

ID  , RUNOFF (cfs) TC AREA PERVIOUS AREA (ac.) Total Area (ac.) COMPOSITE CN
= (ac.)

=/ AREA A

2-Year 2.79 30 0.99 0.175 1.17 94

10-Year 4.43 30 0.99 0.175 1.17 94

100-Year 6.58 30 0.99 0.175 1.17 94
- AREA B

2-Year 0.12 5 0.00 0.05 0.05 74

10-Year 0.24 5 0.00 0.05 0.05 74

100-Year 0.42 5 0.00 0.05 0.05 74
= AREA C

2-Year 0.35 5 0.00 0.15 0.15 74

10-Year 0.73 5 0.00 0.15 0.15 74

100-Year 1.27 5 0.00 0.15 0.15 74
=/ AREA D

2-Year 0.14 5 0.00 0.06 0.06 74

10-Year 0.29 5 0.00 0.06 0.06 74

100-Year 051 5 0.00 0.06 0.06 74
='AREAE

2-Year 6.56 20 1.84 0.325 217 94

10-Year 10.38 20 1.84 0.325 2.17 94

100-Year 15.41 20 1.84 0.325 2.17 94
-/ AREAF

2-Year 3.57 10 0.00 1.89 1.89 74

10-Year 7.6 10 0.00 1.89 1.89 74

100-Year 13.44 10 0.00 1.89 1.89 74
- AREA G

2-Year 0.04 10 0.00 0.02 0.02 74

10-Year 0.08 10 0.00 0.02 0.02 74

100-Year 0.14 10 0.00 0.02 0.02 74
-'AREAH

2-Year 0.02 10 0.00 0.01 0.01 74

10-Year 0.04 10 0.00 0.01 0.01 74

100-Year 0.07 10 0.00 0.01 0.01 74

The site is an open field with a wooded area to the west. It is surrounded by
commercial properties except the west which is railroad right of way. The existing
runoff drains to the west. Due to the minimal TC and unknown relationship of
discharge for the offsite basin we determined a 30 minute TC for Area A otherwise
areas B, C and D were five minute time of concentrations. Area F, G, and H were
given 10 minute time of concentrations representing the existing onsite conditions.

There are two points of interest associated with the existing conditions.
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Existing Point of Interest #1
Point of Interest #1 — Existing Runoff to West of Site

This is in relationship to the property and the overland flow to the existing railway. The
discharge associated with this is shown in Areas C, D, F, G and H. Area D drains offsite

to the existing inlet at the street however its discharge associated with the project

remains along with a small area of Area H that drains offsite however it is nominal of an

areaq.
ID T RUNOFF (cfs) TC IMPERVIOUS AREA (ac.) PERVIOUS AREA (ac.) Total Area (ac.) COMPOSITE CN
-|/AREA C
1-Year 001 5 0.00 0.15 0.15 74
2-Year 035 5 0.00 0.15 Q.15 74
10-Year 073 5 0.00 0.15 0.15 74
100-Year 127 5 0.00 0.15 0.15 74
-IAREA D
1-Year 001 5 0.00 0.06 0.06 74
2-Year 014 5 0.00 0.06 0.06 74
10-Year 029 5 0.00 0.06 0.06 74
100-Year 051 S 0.00 0.06 0.06 74
~IAREAF
1-Year 013 10 0.00 189 189 74
2-Year 3.57 10 0.00 1.89 1.89 74
10-Year 7.6 10 0.00 1.89 1.89 74
100-Year 13.44 10 0.00 1.89 1.89 74
-|AREA G
1-Year 0.00 10 0.00 0.02 0.02 74
2-Year 0.04 10 0.00 0.02 0.02 74
10-Year 0.08 10 0.00 0.02 0.02 74
100-Year 014 10 0.00 0.02 0.02 74
=IAREAH
1-Year 0.00 10 0.00 0.01 0.01 74
2-Year 002 10 0.00 0.01 0.01 74
10-Year 0.04 10 0.00 0.01 0.01 74
100-Year 0.07 10 0.00 0.01 0.01 74
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Existing Point of Interest #2

This point of interest is in relationship with the neighboring stormwater runoff that
is collected in what appears to be a water quality basin. This is noted as area A. A
longer time of concentration was provided to address the ponding area and reduced
release rate and timing. We considering this 30 minute TC as conservative and
protects the proposed project from potentially overcompensating with a larger TC
and our calculations would not handle to the correct amount of stormwater.

ID T RUNOFF (cfs) TC IMPERVIOUS AREA (ac.) PERVIOUS AREA (ac.) Total Area(ac.) COMPOSITE CN
=-/AREA A
1-Year 0.84 30 0.9¢ 0.175 1.17 94
2-Year 279 30 0.9¢ 0.175 1.17 94
10-Year 443 30 0.9¢ 0175 117 94
100-Year 6.58 30 09s 0175 117 94

Allowable Release Rate Calculation

Due to this project providing the comprehensive control strategy that is listed in
the existing condition analysis, our storm peak rate is based on the Existing Point of
Interest #1. Since our site area is larger than the area listed in Existing Point of Interest
#1 a table has been provided of the allowed release rates.

Release Rate Per Acre
(ac per cfs) Site Area (ac.) Allowable release rate (c.f.s.)
2 Year 0.50 2.11 1.06
10 Year 2.00 2.11 4.22
100 Year 3.00 2.11 6.33

Proposed Development Analysis

The proposed project will change the existing stormwater runoff by the increase
of impervious area. The bypass areas have been mitigated to the maximum extent
practical and the detention has accommodated for such areas. There is an overall
reduction in the total runoff based on the proposed conditions as referenced in the
Differential Runoff Table. The table was derived per the event tables from HydroCAD.

The proposed project will increase the impervious surface however it will reduce
the runoff for the overall disturbed area per APWA 5600. This project proposes that
areas that will route through the detention will meet the allowable release rate. The
bypass areas consist of existing woodlands that will remain in place therefore to meet
the requirements we would have to remove the existing vegetation in place.
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Proposed Drainage Conditions Analysis

The proposed drainage area map that is referenced in the attachments provide a
visual indicator for the runoff of each drainage area map. The proposed project will
change the existing stormwater runoff by the increase of impervious area. The bypass
areas have been mitigated to the maximum extent practical and the detention has
accommodated for such areas. There is an overall reduction in the total runoff based
on the proposed conditions as referenced in the Differential Runoff Table. The table
was derived per the event tables from HydroCAD.

Detention Basin Summary

Top of Basin = 1000

Top of Spillway = 999.06

1 Year/WQv HW = 994.37
2 Year HW = 996.01

10 Year HW =997.17

100 Year HW = 998.18

A ol Sl A

Page 9



Proposed Runoff Table

Row Labels
-/AREA 1
1-Year
2-Year
10-Year
100-Year
-/ AREA 2
1-Year
2-Year
10-Year
100-Year
-/AREA 3
1-Year
2-Year
10-Year
100-Year
- AREA 4
1-Year
2-Year
10-Year
100-Year
-/ AREA 5
1-Year
2-Year
10-Year
100-Year
-/ AREA 6
1-Year
2-Year
10-Year
100-Year
= AREA7
1-Year
2-Year
10-Year
100-Year
- AREATO Al 11
1-Year
2-Year
10-Year
100-Year
=/ OFFSITETO CI 12
1-Year
2-Year
10-Year
100-Year

0.25
094
1.52
2.29

0.26
1.04
171

26

1.55
107
1199
18.5

0.63
1.62
2.57
3.74

0.07
038
0.66
1.04

0.11
136

27
4.59

0.03
0.22
oM
0.68

0.05
0.1
0.17

198
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1541
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(= = = I =
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Proposed Drainage Area Description
1. Area to proposed inlet south of building. Routed through storm sewer.
2. Area east of building routed to inlet. Routed through storm sewer.
3. Overland flow path east of basin and basin area. Parking area through opening
in trash enclosure.
4. Proposed Building Footprint
5. Areas that have turf that have underdrain system:s.
6. Area onsite to the west of the property that slope to the existing railroad right of
way. This area bypasses the detention basin.
7. Area onsite that drain to the existing curb inlet in the cul-de-sac. This area
bypasses the detention basin.
Area to Al 11 — Offsite Area to onsite.
Offsite Area to Curb Inlet in cul-de-sac.

0 ®

Proposed Areas of Interest

The areas of interest and their corresponding runoff information is listed below.
There are three points of interest for this project. The flowrate out of the basin, the
discharge from the existing storm sewer outfall and the onsite areas that flow offsite
due to the existing topography.

Proposed Area of Interest #1 — Discharge from Basin

Event -T Inflow to Basin (ac.) Peak Inflow (cfs) Peak Storage (ac.ft.) HW Elevation (Feet) Discharge (cfs)
-IDETENTION BASIN
+1-Year 132 145 0.038 994,37 0.04
+2-Year 132 5.56 0.129 996.01 0.67
+10-Year 132 919 0.228 997.17 0.91
+100-Year 132 14,04 0.342 998.18 3.22

Proposed Area of Interest #2 — Onsite to Offsite Discharge

Event T peak Runoff (cfs) Sum of Pervious Impervious Area
-/AREA 6
1-Year 0.11 0.45 0.06
2-Year 1.36 0.45 0.06
10-Year 27 0.45 0.06
100-Year 459 0.45 0.06
-'/AREA 7
1-Year 0.03 0.05 0.02
2-Year 0.22 0.05 0.02
10-Year 0.41 0.05 0.02
100-Year 0.68 0.05 0.02

Page 11



Proposed Area of Interest #3 — Combined discharge existing storm sewer
Events -' Peak Outflow

=11-10
1-Year 5.45
2-Year 18.74
10-Year 29.58
100-Year 45.36
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40 Hour Water Quality Calculations
WATER QUALITY CALCULATIONS

PROJECT LOCATION: ) S ) DATE:[ 3/9/2021
Petsuites Lee's Summit, Missouri
BY:[ M. FOGARTY

PROJECT OWNER:

T™ Crowley

WQ, = P xRv
where WQv = Water Quality Volume (acre-ft)
P= rainfall event in inches
Rv= Volumetric runoff coefficient
|I= Percent site imperviousness

Runoff Coefficient, Rv= 0.8
Precipitation Depth, P = 1.37 |inches
Disturbed Area, A = 1.63 |acres
WQ, = 0.08 ac.ft.
Minimum Required WQ, = 3,550

EDv = 0.9 x WQ, (for Wet Extended Detention Basins)

= = 2,663 ft3
™ Dry Extended Detention EDv = WQ, (for all oTsher structural BMPs)
= 3,550 ft

BMP Type =|Detention System
DESIGN PARAMETERS 40 hrs.
Outlet structure for the post-construction BMP must not discharge more than the first half of the WQv or Extended Detention Volume (ED,)
in less than one-third of the drain time.
WQv or EDv = 3,550 3

1/2 of WQv or EDv = 1,775 3.
1/3 of draw-down time = 13.3 hrs
Maximum Volume Allowed to be discharged in 13.3 hrs = 1,183 cf

(Calculations based on EDv parameters provided above)

Orifice D = 0.96 in
Maximum Hydraulic Head, Hyex = 2.20 ft (measured from orifice invert to WQv elevation)
Orifice Coefficient, C = 0.60
Average Discharge, Qavg = 0.03 cfs (this is the average discharge corresponding to the draw-down time)
Draw-down time = 38.85 hrs
Volume discharged in 1/3 of draw-down time = 1,218 cf Does not meet requirements.

Average Discharge, Qavg = 0.02 cfs
Maximum Discharge, Qmax = 0.05 cfs
Maximum Hydraulic Head, Hyax = 2.22 ft
Orifice Coefficient, C = 0.60
Orifice Area, A= Quax/[C(29Hmax)*°]
= 0.007 ft2
Orifice Diameter, D = 1.12 in (This is a preliminary estimate only)

Average Discharge, Qavg = 0.02 cfs (this is the average discharge corresponding to the draw-down time)

Maximum Hydraulic Head, Hyex = 2.22 ft (measured from orifice invert to WQv elevation)

Average Hydraulic Head, Havg = 1.1 ft

Crifice Coefficient, C = 0.60
Orifice Area, A = Qqyg/[C(2gHavg)>’]

= 0.005 2

Orifice Diameter, D = 0.94 in
Volume discharged in 1/3 of draw-down fime = 1,183 cf Design parameters met. Orifice size OK.
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Summarization and Conclusions

Impacts to downstream sewers and streams have been mitigated to the
maximum extent practical. This project provides filters via catch basin inserts for
interim stormwater protection and a vegetated basin which meets the requirements
for orifice size for water quality. Due to the existing conditions and topography of the
site, we have mitigated the water quality and detention requirements set forth by the
city for the area that is being disturbed. The area that is not being disturbed is the
existing woodland which will remain in place. The basin location as shown on the
plans is best suited based on the existing storm sewer and protecting the existing
woodland to the west.

The listed waivers as shown below are being requested for the post developed
condition to allow the increase from the allowable release rate due to the Bypass
Areas associated with the existing vegetation to remain instead of routing those areas
to the basin. This waiver would be for the 2 Year, 10 Year and 100 Year Events. The
proposed project will increase the impervious surface however it will reduce the runoff
for the overall disturbed area per APWA 5600. This project proposes that areas that will
route through the detention will meet the allowable release rate. The bypass areas
consist of existing woodlands that will remain in place therefore to meet the
requirements we would have to remove the existing vegetation in place.

The water quality orifice size is 1" for this project. This will allow for the water
quality orifice size to meet the City's requirements while being slightly lower for the
volume due to the decreased area to the basin. We are reducing the overall runoff
for this project. While we are requesting waivers, this is only due to limiting the
disturbed area to keep the woodlands in place.

Column A | ColumnB | ColumnC | ColumnD | ColumnE Column F Column G Column H
Post Post Differential
Developed Developed Runoff Post Increase or
Condition Post Condition Developed to | Reduction for

Overall Site Developed | Undisturbed | Final Routing Existing Runoff from

Existing (No Allowable Basin Bypass (Column D + (Column F - Existing to

Conditions | Detention) release Discharge Areqs Column E) Column A) Proposed

(c.fs.) (c.fs.) rate (c.f.s.) (c.fs.) (c.fs.) (c.fs.) (c.fs.) Condition

2 Year 4.12 6.76 1.06 0.92 1.58 2.50 -1.62 Reduction
10 Year 8.74 12.44 4.22 3.45 3.11 6.56 -2.18 Reduction
100 Year 15.43 20.17 6.33 5.11 527 10.38 -5.05 Reduction
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Appendix A Existing Drainage Area Map
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Appendix A Existing Drainage Area Map
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