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Stormwater Management Summary

Introduction:

The purpose of this document is to provide a summary of the pre and post development
drainage conditions for the +/- 0.50 acre site located along the west side of Highway 291,
and just north of the Meineke Car Care which is located at 320 NE 291 Hwy, Lee’s
Summit, MO 64086. The site is made up of a vacant grass lot which will be developed into
a Take 5 Oil Change facility. This analysis will demonstrate that the proposed
developments drainage system will meet the requirements set forth by the City of Lee’s
Summit.

Methodology:

The hydraulic calculations, for this site, were performed using the SCS Method (TR-55), in
accordance with the City of Lee’s Summit and APWA Sections 5602 and 5608 requirements.
Hydraflow Hydrographs Extension for Autodesk Civil 3D was utilized for the detention calculations.
Detention storage data can be found in the appendix of the report, under the Post Development
Calculations. A Point of Interest was used to determine the allowable release rate for the developed
site. The site has been analyzed for the 2-year, 10-year and 100-year storm events.

Existing Conditions:

The proposed site is located along the west side of Highway 291, and just north of the
Meineke Car Care, which is located at 320 NE 291 Hwy, Lee’s Summit, MO 64086. The site is
located on the northwest side of the intersection of SE Langsford Rd. & NE Hwy 291. The site
is currently occupied by a vacant grass lot that sits on approximately 0.50 acres of pervious
cover.

The site is contained within an existing retaining wall, and it is bordered by overgrown
vegetation to the north and west. There is an existing stream located to the west of the site
and the approximate location of the stream buffer can be seen on the Stream Exhibit, which is
included in Appendix A. Since no disturbance shall take place beyond the retaining wall that is
currently in place, it has been determined that the site can encroach into the 100’ stream
buffer.

The site has high points on the southwestern property line and slopes northeast towards
Highway 291 with a slope of approximately 4.6%. The site drains via sheet flow to an existing
roadside ditch located on the eastern side of the property, along Hwy. 291. The point at which
this flow exits the property is considered the point of interest for the existing condition. The
point of interest can be viewed on the Pre-Development Drainage Plan, which is included in
Appendix A.

The site also receives off-site flow from the adjacent strip mall to the south. Approximately
0.09 Acres, from the adjacent strip mall, flows through a flume or sheet flows onto the Take-5
site.

Per the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel Number 29095C0436G, which is dated 1/20/2017, the site is located in flood zone X.

The time of concentration for the existing condition of the Take-5 site is 18.20 minutes and the
SCS Curve Number (CN) value has been determined to be 74.

The time of concentration for the off-site area is 5 minutes and the SCS Curve Number (CN)
value has been determined to be 87.
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The total pre-development runoff values for the site are as follows:

Storm 50% /2 YR 10% /10 YR 1% /100 YR
Event/Rainfall
Return Period

Off-Site Runoff (Pre | 0.161 CFS 0.883 CFS 1.493 CFS
DA 1) (CFS):
Take-5 Site Runoff 0.215 CFS 2.752 CFS 5.229 CFS

(DA 2) (CFS):

Combined Runoff 0.284 CFS 3.118 CFS 5.855 CFS
(CFS):

Allowable Release 0.5CFS X 0.5AC | 2.0CFS X 0.5AC | 3.0CFS X 0.5AC
Rate (CFS): =0.25 CFS = 1.0 CFS =1.5CFS

A pre-development drainage area exhibit has been provided in Appendix A.
Proposed Development:

For the purposes of this analysis, the proposed development will consist of a 1,415 SF Take 5
Oil Change Facility along with associated parking and access drives.

The redevelopment of the site will increase the impervious area which will require the excess
runoff to be stored on site. Green space areas will be provided internally to the parking areas
as well as around the entire perimeter of the site.

The Take 5 site receives off-site flow from the adjacent strip mall to the south and this will be
rerouted so that it bypasses the Take 5 drainage system. Approximately 0.09 Acres, from the
adjacent strip mall, flows through a flume or sheet flows onto the Take-5 site. An inlet will be
installed, and this runoff will outfall into the roadside ditch. This will be considered one point of
interest for the post-developed condition.

The post-developed site will be broken into two drainage areas. Drainage Area 2 is shown in
green on the Post-Development Drainage Plan and is generally the west side of the site. The
time of concentration for Drainage Area 2 is 5 minutes and the SCS Curve Number (CN) value
has been determined to be 87. Drainage area 2 will be routed into an underground detention
basin which is located to the east of the Take 5 building. The underground detention basin will
then discharge into the roadside ditch. This will be considered the second point of interest for
the post developed condition.

Drainage Area 3 is shown in pink on the Post-Development Drainage Plan and is generally the
east side of the site. The time of concentration for Drainage Area 3 is 5 minutes and the SCS
Curve Number (CN) value has been determined to be 87. Drainage area 3 will be routed to a
detention pond which is located on the east side of the site. The detention pond will then
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discharge into the roadside ditch. This will be considered the third point of interest for the post
developed condition.

The total post-development runoff values, into the pond/underground storage, are as follows:

Storm 50% /2 YR 10% /10 YR 1% /100 YR
Event/Rainfall
Return Period

Off-Site Runoff (Pre | 0.161 CFS 0.883 CFS 1.493 CFS
DA 1) (CFS):
Take-5 Site Runoff 0.431 CFS 2.354 CFS 3.980 CFS

(DA 2) (CFS):

Take-5 Site Runoff 0.467 CFS 2.550 CFS 4.312 CFS
(DA 3) (CFS):
Combined Detained 0.227 CFS 0.625 CFS 1.411 CFS
Runoff (CFS):

Allowable Release 0.5CFS X 0.5AC | 2.0CFS X 0.5AC | 3.0CFS X 0.5AC
Rate (CFS): =0.25 CFS = 1.0 CFS =1.5CFS

A post-development drainage area exhibit has been provided in Appendix B.
Stormwater Requirements:

Drainage calculations will conform to the requirements of the City of Lee’s Summit
Storm Drainage Design Criteria, as well as section 5600 of the Kansas City
Metropolitan Chapter American Public Works Association Standard Specifications &
Design Criteria.

Runoff for a portion of the site shall be routed to an on-site detention pond and an
underground detention basin, which has been appropriately sized to reduce the post-
developed runoff exiting the site. Discharge from the pond will be via an outlet structure
utilizing a 2” orifice and a 6” orifice, which will both be set at different elevations, followed
by a 12" discharge pipe which will outfall into the right-of-way. Discharge from the
underground detention basin will be via an outlet structure utilizing a 3” orifice followed by a
12” discharge pipe.
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Summary of On-Site Runoff Calculations:

Allowable Calculated Calculated
Storm Pre- Post- Release Pond POND | Underground | Underground
Event | Developed | Developed Rate Storage WSE Storage Storage WSE
Volume Volume
0.5CFS X
2-year | 0.284 cfs 0.227 cfs 0.5AC = 267 cuft 982.54 ft 326 cuft 981.63 ft
0.25 CFS
10- 2.0CFS X
3.118 cfs 0.625 cfs 0.5AC = 2,207 cuft | 984.75 ft 2,173 cuft 982.78 ft
year
1.0 CFS
100- 3.0CFS X
5.855 cfs 1.411 cfs 0.5AC = 3,703 cuft | 985.59 ft 3,992 cuft 983.74 ft
year
1.5 CFS
Stormwater Quality:

A stormwater treatment facility has been designed for this site. Even though there are no “Hot
Spots” located within the project area, there are large amounts of impervious area. Due to the
large amounts of impervious area that could contaminate the stormwater, a treatment facility is
necessary. An Extended Dry Detention basin was chosen and designed to treat on-site
stormwater discharge. The Extended Dry Detention basin did not provide an acceptable level
of service by itself, so catch basin inserts have been added to supplement the detention basin.
These calculations can be found in Appendix B.

The 2012 MARC BMP manual has been consulted for the proposed BMP mitigation plan.

The total contributing area draining into the detention facility is 0.5 acres. A required water
quality volume of 1,306.8 cuft was calculated. The total available pond volume is 4,505 cuft
and the total available underground detention volume is 7,986 cuft, while the combined
detention volume plus the water quality volume is 9,001.8 cuft. This leaves an excess volume
of 3,489.2 cuft available within the detention facilities.

The Extended Dry Detention Basin, that has been provided for this Take 5, will be a privately
maintained and operated facility. Maintenance and inspections shall follow the activities and
frequencies listed in Appendix B.

All the referenced material and supporting documentation can be found below. Based on the
findings, the proposed Take 5 Oil Change Facility will not have an adverse effect on the
downstream storm system, and it meets the City of Lee’s Summit stormwater requirements.
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Appendix A
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Soil Map—Jackson County, Missouri
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Soil Map—Jackson County, Missouri
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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.

Jackson County, Missouri
Version 24, Aug 31, 2022

Soil Survey Area:
Survey Area Data:

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

Date(s) aerial images were photographed: Sep 6, 2019—Nov
16, 2019

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

10/3/2022
Page 2 of 3




Soil Map—Jackson County, Missouri

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
10082 Arisburg-Urban land complex, 0.0 1.5%
1 to 5 percent slopes
10180 Udarents-Urban land-Sampsel 21 98.5%
complex, 2 to 5 percent
slopes
Totals for Area of Interest 21 100.0%
UsDA  Natural Resources Web Soil Survey 10/3/2022
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Legend

Hyd. Origin Description

1 SCS Runoff Pre Off-Site Area (Pre DA 1)(Bypass Site)
2 SCS Runoff Pre On-Site Area (DA 2)

3 Combine Combined Pre-Developed Flow

4 SCS Runoff Post Off-Site Area (Post DA 1)(Diverted)
5 SCS Runoff Post On-Site Area 2 (Post DA 2)

6 Reservoir Chamber Flow

7 SCS Runoff Post On-Site Area 3 (Post DA 3)

8 Reservoir Pond Flow

9 Combine Combined Undetained Runoff

10 Combine Combined Detained Runoff

Project: Lees Summit Hydrographs_2023-09-01.gpw Thursday, 09 /7 /2023
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Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCSRunoff | - | - 0.161 | - | - 0.883 | - | - 1.493 | Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCSRunoff | - | - 0215 | - | - 2752 | - | e 5.229 | Pre On-Site Area (DA 2)
3 |Combine 1,2 | - 0284 | - | - 3.118 | - | - 5.855 | Combined Pre-Developed Flow
4 |SCSRunoff | - | - 0.161 | - | - 0.883 | - | - 1.493 | Post Off-Site Area (Post DA 1)(Divert
5 |SCSRunoff | - | - 0431 | - | - 2354 | - | e 3.980 | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 5 | - 0.106 | - | - 0264 | - | - 0.347 | Chamber Flow
7 |SCSRunoff | - | e 0.467 | - | - 2550 | - | e 4.312 | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 7 | 0122 | - | - 0362 | - | - 1.071 Pond Flow
9 |Combine 57, | - 0.897 | - | e 4903 | - | - 8.292 Combined Undetained Runoff
10 |Combine 6,8, | - 0.227 | - | - 0.625 | - | - 1.411 Combined Detained Runoff

Proj. file: Lees Summit Hydrographs_2023-09-01.gpw Thursday, 09 /7 /2023




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

3

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 0.161 2 716 326 | - | | - Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 0.215 2 726 812 | | | Pre On-Site Area (DA 2)
3 |Combine 0.284 2 720 1,138 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 0.161 2 716 326 | - | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 0.431 2 716 869 | | | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.106 2 724 860 5 981.63 326 Chamber Flow
7 |SCS Runoff 0.467 2 716 942 | | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 0.122 2 724 941 7 982.54 267 Pond Flow
9 Combine 0.897 2 716 1,811 57, | e | e Combined Undetained Runoff
10 |Combine 0.227 2 724 1,801 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 2 Year

Thursday, 09 /7 /2023




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 1

Pre Off-Site Area (Pre DA 1)(Bypass Site)

Hydrograph type = SCS Runoff Peak discharge = 0.161 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 326 cuft

Drainage area = 0.090 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Pre Off-Site Area (Pre DA 1)(Bypass Site)

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ' 0.05
0.00 —— 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 2

Pre On-Site Area (DA 2)

Hydrograph type = SCS Runoff Peak discharge = 0.215cfs

Storm frequency = 2yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 812 cuft

Drainage area = 0.500 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 18.16 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.500 x 74)] / 0.500

Pre On-Site Area (DA 2)

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \\ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2



TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 2
Pre On-Site Area (DA 2)
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 259.5 0.0 0.0

Two-year 24-hr precip. (in) = 2.20 0.00 0.00

Land slope (%) = 4.60 0.00 0.00
Travel Time (min) = 18.16 + 0.00 + 0.00 = 18.16
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIimMe, TC s s e s e e s s e s e e 18.16 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 3

Combined Pre-Developed Flow

Thursday, 09 /7 / 2023

Hydrograph type = Combine Peak discharge = 0.284 cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 1,138 cuft

Inflow hyds. =1,2 Contrib. drain. area = 0.590 ac

Combined Pre-Developed Flow

Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 : — 1 0,00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

8

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 0.883 2 716 1916 | —— | e | e Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 2.752 2 724 8616 | ——— | e | Pre On-Site Area (DA 2)
3 |Combine 3.118 2 720 10,532 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 0.883 2 716 1916 | —— | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 2.354 2 716 5109 |  ——— | @ | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.264 2 736 5,099 5 982.78 2,173 Chamber Flow
7 |SCS Runoff 2.550 2 716 55635 | - | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 0.362 2 728 5,534 7 984.75 2,207 Pond Flow
9 Combine 4.903 2 716 10,643 57, | @ e | e Combined Undetained Runoff
10 |Combine 0.625 2 728 10,633 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 10 Year

Thursday, 09 /7 /2023




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 1

Pre Off-Site Area (Pre DA 1)(Bypass Site)

Hydrograph type = SCS Runoff Peak discharge = 0.883 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 1,916 cuft

Drainage area = 0.090 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Pre Off-Site Area (Pre DA 1)(Bypass Site)

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

== Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 2

Pre On-Site Area (DA 2)

Hydrograph type = SCS Runoff Peak discharge = 2.752 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 8,616 cuft

Drainage area = 0.500 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 18.16 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.500 x 74)] / 0.500

Pre On-Site Area (DA 2)

Q(cfs) Hyd. No. 2 -- 10 Year Q(cfs)
3.00 3.00
2.00 2.00
1.00 5 1.00
0.00 ) 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2



1
Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 3

Combined Pre-Developed Flow

Hydrograph type = Combine Peak discharge = 3.118 cfs

Storm frequency = 10 yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 10,532 cuft

Inflow hyds. =1,2 Contrib. drain. area = 0.590 ac

Combined Pre-Developed Flow

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

12

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 1.493 2 716 3360 | - | | e Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 5.229 2 724 16,670 | -—— | | - Pre On-Site Area (DA 2)
3 |Combine 5.855 2 720 20,030 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 1.493 2 716 3360 | - | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 3.980 2 716 899 | o | | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.347 2 744 8,949 5 983.74 3,992 Chamber Flow
7 |SCS Runoff 4.312 2 716 9,705 | - | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 1.071 2 724 9,705 7 985.59 3,703 Pond Flow
9 Combine 8.292 2 716 18,664 57, | @ e | e Combined Undetained Runoff
10 |Combine 1.411 2 724 18,654 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 100 Year

Thursday, 09 /7 /2023




Hydrograph Report

13

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1

Pre Off-Site Area (Pre DA 1)(Bypass Site)
Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2min
Drainage area = 0.090 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 12.601in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 09 /7 / 2023

1.493 cfs
716 min
3,360 cuft
87*

0 ft

5.00 min
Type Il
484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Pre Off-Site Area (Pre DA 1)(Bypass Site)

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 — .00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

== Hyd No. 1



Hydrograph Report

14

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 2
Pre On-Site Area (DA 2)

Thursday, 09 /7 / 2023

Hydrograph type = SCS Runoff Peak discharge = 5.229 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 16,670 cuft

Drainage area = 0.500 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 18.16 min

Total precip. = 12.601in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.500 x 74)] / 0.500

Pre On-Site Area (DA 2)

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

I —
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 3

Combined Pre-Developed Flow

Hydrograph type = Combine Peak discharge = 5.855 cfs

Storm frequency = 100 yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 20,030 cuft

Inflow hyds. =1,2 Contrib. drain. area = 0.590 ac

Combined Pre-Developed Flow

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 el 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydraflow Rainfall Report

16

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 | = -
2 80.1702 15.0000 0.9000 | -
3 0.0000 0.0000 0.0000 | = -
5 0.0000 0.0000 0.0000 | = -
10 183.3473 19.2000 1.0096 | = -
25 197.2999 18.6000 0.9937 | -
50 235.4014 19.9000 1.0020 | = -
100 252.3450 19.7000 09969 | @

File name: IDF Curve APWAS5600.IDF

Intensity =B / (Tc + D)*E

Thursday, 09 /7 /2023

Return Intensity Values (in/hr)

Period
(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.41 4.42 3.76 3.27 2.90 2.61 2.37 2.18 2.01 1.87 1.75 1.65
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 7.35 6.08 5.18 4.52 4.00 3.59 3.26 2.98 2.74 2.54 2.37 222
25 8.53 7.05 6.00 5.23 4.63 4.16 3.77 3.45 3.18 2.95 2.75 2.58
50 9.39 7.82 6.70 5.86 5.20 4.68 4.25 3.90 3.60 3.34 3.12 2.92
100 10.32 8.59 7.35 6.43 5.71 5.14 4.67 4.28 3.95 3.67 342 3.21

Tc = time in minutes. Values may exceed 60.

\Users\Scott Poirrier\High Tide Consultant Dropbox\Projects\Reference Materia\LADOTD\New\LADOTD Region 1.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 1.37 2.20 0.00 3.30 7.80 9.60 11.10 12.60
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 1.37 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Appendix B

Stormwater ManagementStudy

Proposed Take 5 (09/08/2023)
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Legend

Hyd. Origin Description

1 SCS Runoff Pre Off-Site Area (Pre DA 1)(Bypass Site)
2 SCS Runoff Pre On-Site Area (DA 2)

3 Combine Combined Pre-Developed Flow

4 SCS Runoff Post Off-Site Area (Post DA 1)(Diverted)
5 SCS Runoff Post On-Site Area 2 (Post DA 2)

6 Reservoir Chamber Flow

7 SCS Runoff Post On-Site Area 3 (Post DA 3)

8 Reservoir Pond Flow

9 Combine Combined Undetained Runoff

10 Combine Combined Detained Runoff

Project: Lees Summit Hydrographs_2023-09-01.gpw Thursday, 09 /7 /2023
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Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCSRunoff | - | - 0.161 | - | - 0.883 | - | - 1.493 | Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCSRunoff | - | - 0215 | - | - 2752 | - | e 5.229 | Pre On-Site Area (DA 2)
3 |Combine 1,2 | - 0284 | - | - 3.118 | - | - 5.855 | Combined Pre-Developed Flow
4 |SCSRunoff | - | - 0.161 | - | - 0.883 | - | - 1.493 | Post Off-Site Area (Post DA 1)(Divert
5 |SCSRunoff | - | - 0431 | - | - 2354 | - | e 3.980 | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 5 | - 0.106 | - | - 0264 | - | - 0.347 | Chamber Flow
7 |SCSRunoff | - | e 0.467 | - | - 2550 | - | e 4.312 | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 7 | 0122 | - | - 0362 | - | - 1.071 Pond Flow
9 |Combine 57, | - 0.897 | - | e 4903 | - | - 8.292 Combined Undetained Runoff
10 |Combine 6,8, | - 0.227 | - | - 0.625 | - | - 1.411 Combined Detained Runoff

Proj. file: Lees Summit Hydrographs_2023-09-01.gpw Thursday, 09 /7 /2023




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

3

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 0.161 2 716 326 | - | | - Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 0.215 2 726 812 | | | Pre On-Site Area (DA 2)
3 |Combine 0.284 2 720 1,138 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 0.161 2 716 326 | - | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 0.431 2 716 869 | | | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.106 2 724 860 5 981.63 326 Chamber Flow
7 |SCS Runoff 0.467 2 716 942 | | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 0.122 2 724 941 7 982.54 267 Pond Flow
9 Combine 0.897 2 716 1,811 57, | e | e Combined Undetained Runoff
10 |Combine 0.227 2 724 1,801 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 2 Year

Thursday, 09 /7 /2023




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 4

Post Off-Site Area (Post DA 1)(Diverted)

Hydrograph type = SCS Runoff Peak discharge = 0.161 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 326 cuft

Drainage area = 0.090 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Post Off-Site Area (Post DA 1)(Diverted)

Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ' 0.05
0.00 —— 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 5

Post On-Site Area 2 (Post DA 2)

Hydrograph type = SCS Runoff Peak discharge = 0.431 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 869 cuft

Drainage area = 0.240 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.130 x 98) + (0.110 x 74)] / 0.240

Post On-Site Area 2 (Post DA 2)

Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 { 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 6

Chamber Flow

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir

2yrs

2 min

5 - Post On-Site Are

Underground Detention Max. Storage

Peak discharge = 0.106 cfs

Time to peak = 724 min

Hyd. volume = 860 cuft

a 2 (Post DAaR) Elevation = 981.63 ft
= 326 cuft

Storage Indication method used.

Chamber Flow

Q (cfs) Hyd. No. 6 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
Q
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800

——— Hyd No. 6

——— Hyd No. 5

Time (min)
[T ] Total storage used = 326 cuft



Pond Report
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Pond No. 2 - Underground Detention

Pond Data

Thursday, 09 /7 / 2023

UG Chambers -Invert elev. = 982.00 ft, Rise x Span = 3.75 x 6.42 ft, Barrel Len = 81.35 ft, No. Barrels = 3, Slope = 0.00%, Headers = Yes
Encasement -Invert elev. = 981.25 ft, Width =7.42 ft, Height = 5.50 ft, Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 981.25 n/a 0 0

0.55 981.80 n/a 471 471

1.10 982.35 n/a 860 1,331

1.65 982.90 n/a 1,074 2,404

2.20 983.45 n/a 1,051 3,456

2.75 984.00 n/a 1,013 4,469

3.30 984.55 n/a 956 5,425

3.85 985.10 n/a 871 6,296

4.40 985.65 n/a 730 7,026

4.95 986.20 n/a 488 7,515

5.50 986.75 n/a 471 7,986
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 12.00 3.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 12.00 3.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 981.25 981.25 0.00 0.00 Weir Type = - - - -
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.20 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.55 471
1.10 1,331
1.65 2,404
2.20 3,456
2.75 4,469
3.30 5,425
3.85 6,296
4.40 7,026
4.95 7,515

5.50

7,986

Elevation

ft

981.25
981.80
982.35
982.90
983.45
984.00
984.55
985.10
985.65
986.20
986.75

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.150c
0.22 oc
0.28 oc
0.330c
0.37 oc
0.41 oc
0.44 oc
0.48 oc
0.51 oc
0.550c

ClvB
cfs

0.00

0.14ic
0.22ic
0.28ic
0.32ic
0.37ic
0.40ic
0.44ic
0.47ic
0.50 ic
0.53ic

ClvC
cfs

PrfRsr WrA
cfs cfs

Wr B

cfs

Wr C
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.139
0.217



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 7

Post On-Site Area 3 (Post DA 3)

Hydrograph type = SCS Runoff Peak discharge = 0.467 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 942 cuft

Drainage area = 0.260 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.140 x 98) + (0.120 x 74)] / 0.260

Post On-Site Area 3 (Post DA 3)

Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
0.00 — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 8

Pond Flow

Hydrograph type = Reservoir Peak discharge = 0.122 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 941 cuft

Inflow hyd. No. = 7 - Post On-Site Area 3 (Post Dag) Elevation = 082.54 ft

Reservoir name = Detention Pond Max. Storage = 267 cuft

Storage Indication method used.

Pond Flow

Q (cfs) Hyd. No. 8 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 \ 0.10
0.05 Q 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 8 e Hyd No. 7 [T | Total storage used = 267 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
Pond No. 1 - Detention Pond

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 981.00 ft

Stage / Storage Table

Thursday, 09 /7 / 2023

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 981.00 11 0 0

1.00 982.00 183 79 79

2.00 983.00 547 349 428

3.00 984.00 1,047 783 1,211

4.00 985.00 1,642 1,333 2,544

5.00 986.00 2,299 1,961 4,505
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 12.00 2.00 6.00 Inactive Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 12.00 2.00 6.00 1.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 1 16 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 981.00 981.00 984.50 981.00 Weir Type = -
Length (ft) = 50.00 0.00 0.00 4.00 Multi-Stage = No No No No
Slope (%) = 0.20 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a Yes Yes Yes TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
1.00 79
2.00 428
3.00 1,211
4.00 2,544

5.00

4,505

Elevation

ft

981.00
982.00
983.00
984.00
985.00
986.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

CivA
cfs

0.00

0.10 oc
0.14 oc
0.17 oc
0.68 oc
1.27 oc

CivB
cfs

0.00

0.10ic
0.14ic
0.17ic
0.19ic
0.21ic

CivC
cfs

0.00
0.00
0.00
0.00
0.47ic
1.06 ic

PrfRsr WrA
cfs cfs

0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

Wr B

cfs

WrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.095
0.140
0.175
0.668
1.266
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd.

No. 9

Combined Undetained Runoff

Thursday, 09 /7 / 2023

Hydrograph type = Combine Peak discharge = 0.897 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 1,811 cuft

Inflow hyds. =57 Contrib. drain. area = 0.500 ac

Combined Undetained Runoff

Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 & 0.10
0.00 ﬁ__ 0.00

0 120 240

——— Hyd No. 9

360

480 600

——— Hyd No. 5

720

840 960 1080 1200 1320 1440 1560

Time (min)

= Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 10
Combined Detained Runoff

Thursday, 09 /7 / 2023

Hydrograph type = Combine Peak discharge = 0.227 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 1,801 cuft

Inflow hyds. =6,8 Contrib. drain. area = 0.000 ac

Combined Detained Runoff

Q (cfs) Hyd. No. 10 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 \ 0.20
0.15 \ 0.15
0.10 \ 0.10
0.05 S\ 0.05
0.00 — . S —

0 120 240 360 480 600 720 840

960 1080 1200 1320

= Hyd No. 10 = Hyd No. 6 = Hyd No. 8

1440 1560 1680

Time (min)
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 0.883 2 716 1916 | —— | e | e Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 2.752 2 724 8616 | ——— | e | Pre On-Site Area (DA 2)
3 |Combine 3.118 2 720 10,532 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 0.883 2 716 1916 | —— | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 2.354 2 716 5109 |  ——— | @ | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.264 2 736 5,099 5 982.78 2,173 Chamber Flow
7 |SCS Runoff 2.550 2 716 55635 | - | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 0.362 2 728 5,534 7 984.75 2,207 Pond Flow
9 Combine 4.903 2 716 10,643 57, | @ e | e Combined Undetained Runoff
10 |Combine 0.625 2 728 10,633 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 10 Year

Thursday, 09 /7 /2023
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 4

Post Off-Site Area (Post DA 1)(Diverted)

Hydrograph type = SCS Runoff Peak discharge = 0.883 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 1,916 cuft

Drainage area = 0.090 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Post Off-Site Area (Post DA 1)(Diverted)

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 4
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 5

Post On-Site Area 2 (Post DA 2)

Hydrograph type = SCS Runoff Peak discharge = 2.354 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 5,109 cuft

Drainage area = 0.240 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.130 x 98) + (0.110 x 74)] / 0.240

Post On-Site Area 2 (Post DA 2)

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ?—‘) 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

——— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023
Hyd. No. 6
Chamber Flow
Hydrograph type = Reservoir Peak discharge = 0.264 cfs
Storm frequency = 10 yrs Time to peak = 736 min
Time interval = 2min Hyd. volume = 5,099 cuft
Inflow hyd. No. = 5 - Post On-Site Area 2 (Post DAaR) Elevation = 082.78 ft
Reservoir name = Underground Detention Max. Storage = 2,173 cuft
Storage Indication method used.
Chamber Flow
Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
\
0.00 e — —_———— 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

e Hyd No. 6 e Hyd No. 5 [ | Total storage used = 2,173 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 7

Post On-Site Area 3 (Post DA 3)

Hydrograph type = SCS Runoff Peak discharge = 2.550 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 5,535 cuft

Drainage area = 0.260 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.140 x 98) + (0.120 x 74)] / 0.260

Post On-Site Area 3 (Post DA 3)

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ?—"’) 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

== Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023
Hyd. No. 8
Pond Flow
Hydrograph type = Reservoir Peak discharge = 0.362 cfs
Storm frequency = 10 yrs Time to peak = 728 min
Time interval = 2min Hyd. volume = 5,534 cuft
Inflow hyd. No. = 7 - Post On-Site Area 3 (Post DAag) Elevation = 084.75 ft
Reservoir name = Detention Pond Max. Storage = 2,207 cuft
Storage Indication method used.
Pond Flow
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
—
0.00 — =1 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 8 e Hyd No. 7 [T | Total storage used = 2,207 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 9

Combined Undetained Runoff

Hydrograph type = Combine Peak discharge = 4.903 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 10,643 cuft

Inflow hyds. =57 Contrib. drain. area = 0.500 ac

Combined Undetained Runoff

Q (cfs) Hyd. No. 9 - 10 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 9 = Hyd No. 5 = Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 10
Combined Detained Runoff

Thursday, 09 /7 / 2023

Hydrograph type = Combine Peak discharge = 0.625 cfs

Storm frequency = 10 yrs Time to peak = 728 min

Time interval = 2min Hyd. volume = 10,633 cuft

Inflow hyds. =6,8 Contrib. drain. area = 0.000 ac

Combined Detained Runoff

Q (cfs) Hyd. No. 10 - 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 \ 0.60
0.50 0.50
0.40 0.40
0.30 l'\ 0.30
0.20 \\\ \\ 0.20
0.10 / N \ 0.10

| _— / \ |

0.00 0.00

0 120 240 360 480 600 720 840

960 1080 1200

= Hyd No. 10 = Hyd No. 6 = Hyd No. 8

1320 1440 1560

Time (min)
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Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 1.493 2 716 3360 | - | | e Pre Off-Site Area (Pre DA 1)(Bypass
2 |SCS Runoff 5.229 2 724 16,670 | -—— | | - Pre On-Site Area (DA 2)
3 |Combine 5.855 2 720 20,030 1,2 | e - Combined Pre-Developed Flow
4 |SCS Runoff 1.493 2 716 3360 | - | | Post Off-Site Area (Post DA 1)(Divert
5 |SCS Runoff 3.980 2 716 899 | o | | Post On-Site Area 2 (Post DA 2)
6 |Reservoir 0.347 2 744 8,949 5 983.74 3,992 Chamber Flow
7 |SCS Runoff 4.312 2 716 9,705 | - | | Post On-Site Area 3 (Post DA 3)
8 |Reservoir 1.071 2 724 9,705 7 985.59 3,703 Pond Flow
9 Combine 8.292 2 716 18,664 57, | @ e | e Combined Undetained Runoff
10 |Combine 1.411 2 724 18,654 6,8 | @ - | e Combined Detained Runoff

Lees Summit Hydrographs_2023-09-01.gpw

Return Period: 100 Year

Thursday, 09 /7 /2023
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4

Post Off-Site Area (Post DA 1)(Diverted)
Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2min
Drainage area = 0.090 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 12.601in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Thursday, 09 /7 / 2023

1.493 cfs
716 min
3,360 cuft
87*

0 ft

5.00 min
Type Il
484

* Composite (Area/CN) = [(0.050 x 98) + (0.040 x 74)] / 0.090

Post Off-Site Area (Post DA 1)(Diverted)

Q (cfs) Hyd. No. 4 - 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 — .00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 4
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Thursday, 09 /7 / 2023

Hyd. No. 5

Post On-Site Area 2 (Post DA 2)

Hydrograph type = SCS Runoff Peak discharge = 3.980 cfs

Storm frequency = 100 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 8,959 cuft

Drainage area = 0.240 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 12.601in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.130 x 98) + (0.110 x 74)] / 0.240

Post On-Site Area 2 (Post DA 2)

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ——— 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

——— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 6
Chamber Flow

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
100 yrs

2 min

5 - Post On-Site Area 2 (Post DAaR) Elevation
Underground Detention

Peak discharge
Time to peak
Hyd. volume

Max. Storage

Thursday, 09 /7 / 2023

0.347 cfs
744 min
8,949 cuft
983.74 ft
3,992 cuft

Storage Indication method used.

Chamber Flow

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

——— Hyd No. 6

——— Hyd No. 5

Time (min)

[T ] Total storage used = 3,992 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 7

Post On-Site Area 3 (Post DA 3)

Hydrograph type = SCS Runoff Peak discharge = 4.312 cfs

Storm frequency = 100 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 9,705 cuft

Drainage area = 0.260 ac Curve number = 87*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 12.601in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.140 x 98) + (0.120 x 74)] / 0.260

Post On-Site Area 3 (Post DA 3)

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

== Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 8

Pond Flow

Hydrograph type = Reservoir Peak discharge = 1.071 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2min Hyd. volume = 9,705 cuft

Inflow hyd. No. = 7 - Post On-Site Area 3 (Post DAag) Elevation = 085.59 ft

Reservoir name = Detention Pond Max. Storage = 3,703 cuft

Storage Indication method used.

Pond Flow

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e ———— —_— e ().00)

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 8 e Hyd No. 7 [T | Total storage used = 3,703 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Thursday, 09 /7 / 2023

Hyd. No. 9

Combined Undetained Runoff

Hydrograph type = Combine Peak discharge = 8.292 cfs

Storm frequency = 100 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 18,664 cuft

Inflow hyds. =57 Contrib. drain. area = 0.500 ac

Combined Undetained Runoff

Q (cfs) Hyd. No. 9 - 100 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 —_— 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 9 = Hyd No. 5 = Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 10
Combined Detained Runoff

Thursday, 09 /7 / 2023

Hydrograph type = Combine Peak discharge = 1.411 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 18,654 cuft
Inflow hyds. =6,8 Contrib. drain. area = 0.000 ac
Combined Detained Runoff
Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
\ \
/ \¥
j [—
0.00 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
= Hyd No. 10 = Hyd No. 6 = Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 | = -
2 80.1702 15.0000 0.9000 | -
3 0.0000 0.0000 0.0000 | = -
5 0.0000 0.0000 0.0000 | = -
10 183.3473 19.2000 1.0096 | = -
25 197.2999 18.6000 0.9937 | -
50 235.4014 19.9000 1.0020 | = -
100 252.3450 19.7000 09969 | @

File name: IDF Curve APWAS5600.IDF

Intensity =B / (Tc + D)*E

Thursday, 09 /7 /2023

Return Intensity Values (in/hr)

Period
(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.41 4.42 3.76 3.27 2.90 2.61 2.37 2.18 2.01 1.87 1.75 1.65
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 7.35 6.08 5.18 4.52 4.00 3.59 3.26 2.98 2.74 2.54 2.37 222
25 8.53 7.05 6.00 5.23 4.63 4.16 3.77 3.45 3.18 2.95 2.75 2.58
50 9.39 7.82 6.70 5.86 5.20 4.68 4.25 3.90 3.60 3.34 3.12 2.92
100 10.32 8.59 7.35 6.43 5.71 5.14 4.67 4.28 3.95 3.67 342 3.21

Tc = time in minutes. Values may exceed 60.

\Users\Scott Poirrier\High Tide Consultant Dropbox\Projects\Reference Materia\LADOTD\New\LADOTD Region 1.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 1.37 2.20 0.00 3.30 7.80 9.60 11.10 12.60
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 1.37 1.75 0.00 2.80 3.90 5.25 6.00 7.10




Design Procedure Form: Extended Dry Detention Basin (EDDB)
Main Worksheet

Designer: Date:
Checked By: Project:
Company: Location:

Page: _1 of 3

i‘-/Cv ’J(,-Ji ) "’ ;—1 y"): ) ") F v =0

— | 17 A 2209
LW lim] 0,0640,¢

|. Basin ter Quality Storage Volume

Step 1) Tributary areato EDDB, A (ac)

WGy = 0.037A,- {4
Step 2) Calculate WQv using methodology in Section 6

|Step 3) Add 20 percent to account for silt and sediment deposition in the basir

Y L4077
A- (ac) = (j S-A(,

7y —1 3

"
V..., (ac-f) = C 0 ) -

llla. Water Quality Outlet Type

Step 1) Set water quality outlet type

Type 1 = singla orifice

Type 2 = perforated riser or plate
Type 3 = v-notch weir

Step 2) Proceed to Step lIb, lic. or lld based on water quality outlet type slecte¢

Qutlet Type = L

lib. Water Quality Outlet, Singe Orifice

Step 1} Depth of water quality volume at outlet. 2. - (ft)

Step 2) Average head of water quality volume over invert of orifice, k., (R)
Huo=05" Zyg

b (43, Sbo 4

Step 3} Average water quality outflow rate, C.. (cfs) L!‘ d( b ‘

Qun = (WQ. * 43.560)/(40 * 3.600)

Step 4} Set value of orifice discharge coefficient, C,
C, = 0.66 when thickness of riserfweir plate is < orifice diameter

C, = 0.80 when thickness of riser/weir plate is > orifice diameter v ' Go E.
o ok - , oD, = 12() -
Step 5) Water quality otulet orifice diameter (minimum of4 inches). D, (in) Vg ~ ag.66 (T | CLs*E
D, =122 {QuehC," 7 ' (2* g HY" )" g _~1
(if orifice diameter < 4 inches, us outlet type 2 or 3 L)‘r_ = 15 =¢ ;,.\

Step 6) To size outlet orifice for EDDB with an irregular stage-volume relationship, use the Single Orifice Workshee'

Hwg=0.5(3.5) = .TSH  =®

Heo (=

Qur (cfs)

55

d,00%

J kb

llc. Water Quality Outlet. Perforated Riser

Step 1) Depth at outlet above lowest perforation, 2., (R)

Step 2) Recommended maximum outlet area per row. A, (in")
A, = (WQvy/(0.013 " Z,-"+0.22° Z,.-0.10)

Step 3) Circular perforation diameter per row assuming a single column, T, (in)
Step 4) Number of columns, n_
Step 5) Design circular perforation diameter (should be between 1 and 2 inches), L., (in)

Step 6) Horizontal perforation column spacing when n. > 1, center to center, S
IFD ¢z 1.0inch, 5.=4

perd =

Step 7) Number of rows (4" vertical spacing between perforations, center to center), r,

Zo (f)

A, (in’)

D (im)

D,.q (im)

S, (in)

"

"
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WORKSHEET 1: REQUIRED LEVEL OF SERVICE - UNDEVELOPED SITE

Project: By: Date:
Location: Checked: Date:
1.  Runoff Curve Number

A. Predevelopment CN

CN from Product of
Cover Description Soil HSG Table 1 Area (ac.) CN x Area
V\/g?gclf-{'*fcf? {frc.;\»‘;"‘] [ 7!£ d 3%
Totals: d,s 7 &
Area-Weighted CN = total product/total area = (Round to integer)
B. Postdevelopment CN
CN from Product of
Cover Description Soil HSG' Table 1 Area (ac.) CN x Area
va-\'ﬂfr’u.‘b-V < 13 Jd. 44 2‘3,59‘
Q‘J("‘ grfhi,-(-' ""'CL' l J C ’7"’ :}rle‘ Ff.:l‘—{

Totals: | 7.5 Ha.76

b Postdevelopment CN is one HSG higher for all cover types except preserved vegetation,

absent documentation showing how postdevelopment soil structure will be preserved.

Area-Weighted CN = total product/total area = (Round to integer)
C. Level of Service (LS) Calculation Change in CN LS
Predevelopment CN: 17+ 8
(_7to186 7

Postdevelopment CN: 4t06 6
1t03 5

Difference: o 0 4

-7 to -1 3

LS Required (see scale at righty: [ 7 ] Bto-17 2

-18 to -21 1

-22 - 0
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WORKSHEET 2: DEVELOP MITIGATION PACKAGE(S) THAT MEET THE REQUIRED LS

Project: By: Date:

Location: Checked: Date:

Sheet__ of __

1. Required LS (New Development, Wksht 1) or Total VR (Redevelopment, Wksht 1A): E

Note: Various BMPs may alter CN of proposed development, and LS; recalculate both if applicable.

2. Proposed BMP Option Package No. ___

VR from
Treatment Table 4.4 product of VR
Cover/BMP Description Area or 4.6' x Area
£3 ,((-«6[“; (I)""f fefch. ~ 0.8 4 A
Total:| 7 ¢ Total: A
*Weighted VR: y = total product/total a

VR calculated for final BMP only in Treatment Train.

Total treatment area cannot exceed 100 percent of the actual site area.
Blank In Redevelopment

*

Meets required LS (Yes/No)? m (If No, or if additional options are being tested,
proceed below.)

3. Proposed BMP Option Package No.i

VR fram
Treatment Table 44 product of VR
Cover/BMP Description Area or 4.6' x Area
(et /&.jf-\ Lrsert a,$ 5 4.5
Total:] 7.¢ Total:| 2. ¢
*Weighted VR: 3 = total product/total a

VR calculated for final BMP only in Treatment Train.

Total treatment area cannot exceed 100 percent of the actual site area.
Blank In Redevelopment

Meets required LS (Yes/No)? (If No, or if additional options are being tested.

move to next sheet.)
1+6§=9>7

2

*
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TABLE 4.1
Common Cover Types and Curve Numbers

How To Use This Table:

1. This table presents the cover types that a site planner is most likely to encounter, but is not all-encompassing. See TR-55 for additional information.

2. Site planners may substitute curve numbers from APWA 5602.3 or other local regulations, il applicable, to be consistent with hydrology calculations.

3. "Undeveloped" cover types may be used on portions of developed sites where preexisting cover is preserved and protected from disturbance.

4. Postdevelopment HSG is assumed to be one group higher in runoff than predevelopment, unless soil treatment plan is provided to document otherwise.
See Appendix A for soil preservation guidance.

v

Z102Z 12qojuQ

UNDEVELOPED DEVELOPED
Cover Type Condition CN by Hydrologic Soil Group (HSG) Cover Type CN by HSG
B C D B c
Parking lots, roofs, streets
Fallow, bare soil 86 91 94 with sewer, water, etc. 98 98
Fallow, crop residue Poor 85 90 93 Commercial, business 92 94
Fallow, crop residue  Good 83 88 90 Streets: paved, open ditch 89 92
Straight row crops Good 78 85 89 Industrial (or office park) 88 91
Contoured crops Good 75 82 86 Newly graded areas 86 91
Contoured and
terraced crops Good 71 78 81 Streets: gravel 85 89
Pasture Poor 79 86 89 Streets: dirt 82 87
Pasture Fair 69 79 R4 Residential, 1/8-acre 85 90
Pasture Good 61 74 B0 Residential, 1/4-acre 75 83
Woods-grass Poor 67 77 83 Residential, 1/3-acre 72 81
Woods-grass Fair 65 76 82 Residential, 1/2-acre 70 80
Woods-grass Good 35 70 77 Residential, 1-acre 68 79
Woods Poor 66 77 83 Residential, 2-acrc 65 77
Woods Fair 60 73 79 Open space (lurf), poor 79 86
Woods Good 55 70 77 Open space (turf), fair 69 79
Meadow 58 71 78 Open space (turf), good 61 74
Brush-weeds-grass ~ Poor 67 77 83 Native grass 58 71
Native grass, shrubs and
Brush-weeds-grass  Fair 56 70 77 forbs (formal plantings) 56 70
Native grass, shrubs and
Brush-weeds-grass  Good 48 65 73 forbs (informal plantings) 48 65

98
95
93
93
94

91
89
92
87
86
85
84
82
89
84
80
78

77

73

Source: U.S. Department of Agriculture, Natural Resource Conservation Service Urban Hydrology for Small Watersheds, Technical Release 55 (TR-55; 1986)




Table 4.4
Best Management Practice Value Ratings

Median Value Ratings
Expected
Effluent EMC
TSS (ma/L)
Water Overall
Cover Type or BMP %:a[:,ty g:tlil:,;
| Vegetation NIA 5.25 1 1 9.25
Native Vegetation preserved or established
Rain Garden <10 4 2 1 2 90 |
A small residential depression planted with native vegetation designed to capture and infiltrate runoff
Infiltration Practices <10 4 2 1 2 8.0 ]
Infiltration Basin
Infiltration Trenches
Bioretention <10 4 15 1 2 85 |
Small engineered and landscaped basins designed to filter runoff before release
Pervious or Porous Pavement 10-20 3 15 1 2 75 |
Pervious Concrete
Porous Asphalt
Modular Cancrete Block
Extended Detention Wetland <10 4 2 0 1 0|
A land area that is permanently wet with hydric soils sized to detain the WQv for a minimum of 40 hours.
Media Filtration Practices <10 4 0 0 2 60 |
Surface Sand Filter
| Underground Sand Filter
Pocket Sand Filter
Perimeter Sand Filter
Extended Wet Detention 10-20 Fy 2 -1 1 50 |
A basin intended to have a permanent pool and sized to detain the WQv for a minimum of 40 hours
| Vegetated Filter Strip [ 10-20 3 1 0 1 50 |
Buffer strip with native vegetation trealing sheet flow
Native Vegetation Swale [ 10-20 3 1 0 0 40 |
Native grasses and forbes planted in a swale to reduce velocity of runoff and promote infiltration
Extended Dry Detention Basin [ 20-50 | 2 | IR 1 40 |
A basin lined with native plant species designed to detain the WQy for a minimum of 40 hours with no permanent impoundment of water
Other Systems 10-100 & 130 0 0 2 3050 |
Proprietary Media Filiration Devices
Hydrodynamic Devices
Baffle Boxes
Catch Basin Inserts
Signage N/A N/A N/A N/A N/A BMP VR +
0.251e
Green Roofs - CN Credit
No VR, Credit for Post Conerstrcution CN Reduction, See Design Section See Design
Notes:
TSS  Total suspended solids -
mg/L Milligrams per liter
a Expected median event mean concentrations of TSS is based on analysis of studies in International BMP Database www.bmpdatabase.org
Source: Analysis of Treatment System Performance, Intemational Stormwater Best Management Practices (BMP) Database 1999-2005. Feb. 2006
b Jurisdiction will assign the score based on independent 3rd party field data showing expected event mean concentrations TSS in the effluent.
However, if the proprietary BMP relies on sedimentation as the primary pollutant removal mechanism, then performance data over the range of
particle size distributions must be submitted for the range of expected flow rates.
[ Water Quality Value will vary based on the median concentration of TSS in the effluent (measured in mg/l).
d Overall Value Rating will vary based on the sum of the four Value Ratings.
e See Section 7.7 for additional guidance on signage.
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TABLE 4.6
Composite Value Ratings for Two BMPS in Series

VR 2 (Second BMP in Series)
g g s
e |3 | g s | 8
o o 5] € e =
= 8 ] & 1 8 = » a
m s 8 2 = o @ « 5 ]
| 2 B = § < o o = a @
o| = & g o 2|3 = 5 > £
g| @ & < ol a8 g 2 L [ a 2
S 8| ® g B} o = 2| & ©
= > 3 A = 8 B I k] 2 > B )
5| 2 & £ 2 = s | 22| 2| B e
2l 2| £ £ g = g |5 || H| 2| 8| 2
_ 3|5 |s| e |8 |& |5 |2|5|S[5|5]8
Es8lg ||l |w|la|lalalal|lelalald
- P o @ @ ~ ~ © o I < ~ =
g > E 3
VR 1 (First BMP in Series)
Overall o of
Value K\a Q‘j
Cover Type or BMP Rating ) |
Native Vegetation N/A 9.25 12.25] 12.25] 11.75] 11.75] 11.25] 9.25| 10.25] 10.25] 9.25] 9.25] 10.25
Rain Garden <10 9.0
Infiltration Practices <10 9.0
Bioretention <10 8.5 10.50] 10.501 10.00] 10.00f 9.50| 7.50] 8.50] 8.50] B8.50
Pervious or Porous Pavement 10-20 7.5 10.50] 10.00 9.50| 7.50] B.50] 8.50] 8.50
Extended Detention Wetland <10 7.0 10.00 9.00{ ©.00] 8.00
Media Filtraticn Praclices <10 6.0 9.00 8.50 B8.00{ 6.00] 7.00] 7.00] 7.00
Extended Wet Detention 10 - 20 5.0 10.00 9.00] 9.00[ 8.00
|Vegetatad Filter Strip 10-20 5.0 10.00) 10.00] 950| 9.50] 9.00{ 7.00] 8.00] 8.00] 7.00{ 7.00] d
Native Vegetation Swale 10 20 4.0 10.00{ 10.00] 950 800] 7.00] 7.00] 7.00 700 d
Extended Dry Detention Basin 50 - 100 ™ 4.0 10.00) 8.00] B.00| 7.00
Other Systemns 10 - 100 3.0-5.0 d d d d d d d d d d d

Note:

Blank cells indicate BMP combinations that are either infeasible or highly unlikely.

TI0Z $2qoRQ

b Bold cells indicate feasible trealment train combinations that would not increase the overall VR.
c Additional BMPs may be added using the formula above, provided that the sum of the A and

D values (Table 3) do not exceed their respective maximum values, and only the C value

for the final BMP in series is used

d Calculate Composite Value Rating utilizing Other System Rating




