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GENERAL INFORMATION 

 

This Stormwater Management Study is being submitted on behalf of the Mid-Continent 

Public Library (MCPL) for the proposed library facility located at the northeast corner of SE 

Blue Parkway and Battery Drive. 

 

Project Location and Description 

The proposed site is located on Lot 2 of the Magnolia Place at Charleston Park, 1st Plat in 

the Northeast ¼ of Section 10, Township 47 North, Range 31 West, in Jackson County, 

Lee’s Summit, Missouri and includes approximately 3.8 acres.  The site is located at the 

northeast corner of the SE Blue Parkway and Battery Drive intersection and is generally 

bounded by Village Cooperative of Lee’s Summit to the north, SE Battery Dr to the west, 

SE Blue Parkway to the south, and an undeveloped lot to the east (See Figure 2).  The 

Church of Jesus Christ of Latter-Day Saints lies east of the undeveloped lot. The proposed 

development includes a 18,500 S.F. library facility with associated parking lots, 

landscaping, grading, and utilities.  The entirety of the site is located outside of the 100-

Year FEMA Floodplain. 

 

Study Purpose 

The purpose of this study is to provide a Stormwater Management Plan for the proposed 

development in accordance with the American Public Works Association (APWA) Standard 

Specifications and Design Criteria Section 5600 “Storm Drainage Systems and Facilities”, 

APWA Manual of Best Management Practices (BMP) for Stormwater Quality, and 

applicable City of Lee’s Summit, Missouri guidelines.   
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Soils Descriptions 

Soil classifications were obtained from the Natural Resource Conservation Service’s 

website by utilizing the Web Soil Survey feature.  The site soil composition and 

classification are listed below: 

 

10082 – Arisburg-Urban Land Complex, 1 to 5 percent slopes – HSG Type C. 

10180 – Udarents-Urban Land-Sampsel Complex, 2 to 5 percent slopes - HSG 

Type C.   

 

*HSG – Hydrologic Soils Group 

 

See Soils Map in Appendix B. 
 

METHODOLOGY 

 

General Criteria and References 

Analytical and design criteria conform to those of Division V - Section 5600 – “Storm 

Drainage Systems and Facilities” of the Kansas City Metropolitan Chapter of the American 

Public Works Association’s “Standard Specifications and Design Criteria”.  Based on these 

criteria, Post-development discharge rates for 1, 10, and 100-year storm events will be 

limited to provisions in section 5608.4-C1 Performance Criteria – “Comprehensive 

Control”.  Post-development discharge rates are limited to 0.5 cfs per acre for 2-Year, 2.0 

cfs per acre for 10-year, and 3.0 cfs per acre for 100-year storm events.  Pre and post-

development flows from the site are shown below and were calculated using HEC-HMS for 

the 1, 10 and 100-year storm events.  Existing and proposed hydrographs were calculated 

using the 24-hour SCS Type II rainfall distribution.  Existing times of concentration were 

determined using Inlet Time and Travel Time equations found in Section 5602.7 of APWA 

Section 5600.  A minimum inlet time of five minutes was used when calculated times were 

under five minutes.  Proposed times of concentration were calculated in the same manner. 
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HYDROLOGIC/HYDRAULIC ANALYSES 

 

Existing Conditions Analysis 

The existing site is an undeveloped parcel of land that consist of native vegetation.  The 

site is bounded by SE Battery Drive to the west, The Village Cooperative Apartments to the 

north, undeveloped property to the east, and SE Blue Parkway to the South. Currently, 

Blue Parkway lies within MoDOT’s US-50 right of way. 

 

The existing drainage for the site is split by a ridge into two outfalls, “A” and “B”. The east 

section drains to outfall “A” and the west section drains to outfall “B”.  Outfall “A” drains 

north into an existing storm system along SE Battery Drive.  Outfall “B” drains northeast to 

an existing storm structure in the lot of the Village Cooperative Apartments and then east 

in the existing storm system. 

 

South of the property there is an existing ditch that lies within US-50 right of way. The ditch 

drains run-off from Blue Parkway. There is no curb and gutter on Blue Parkway, just a 

graveled shoulder that allows run-off to drain into the existing ditch. There is an existing 

18x24 arch culvert that drains to the ditch from under Battery Drive flows east along the 

north side of Blue Parkway. 

 

As stated previously, there is an undeveloped lot to the east of the property that is owned 

by Richard D. Link. Mr. Link is also the person who sold Lot 2, Magnolia place to MCPL. 

The proposed development did not require all of the property for Lot 2. The east 81’ of the 

property was excluded from the sale and remains the property of Richard D. Link. The 

proposed drive from the south will be a common access drive that will serve both the 

MCPL property and the future developed lot to the east. The east half of this drive will be 

constructed on the undeveloped lot under a mutual understanding with Mr. Link. 

 

This property generally drains to the east to an existing swale away from the library 

property. None of this area drains to the proposed collection system for the library. 
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For the purposes of the drainage calculations moving forward this area will be included, 

therefore the studied area will increase from 3.8 acres to 4.5 acres. 

 

A composite curve number was generated for the site by referencing the Web Soil Survey 

available in Appendix C, APWA Section 5600 and considered the following factors: 

• Existing impervious area 

• Existing pervious area 

• Hydrologic soil group 

 

The following tables summarize the pre-development composite curve number generation. 

 

Table 1: Pre-Development Curve Number Analysis 

Sub-Area 
Area  
(AC) 

Soil Group Curve Number 

 Pasture (Good) 3.0 C 74 

Pasture (Good) 1.5 C 74 

 

The existing peak discharge rates for the 2-year, 10-year, and 100-year storm events from 

the site are shown in Table 2 below: 

 

Table 2: Existing Peak Flows 

Sub-Area / Outfall  
Area  

(acres) 
Q (2-Year 

Storm) (cfs) 

Q (10-Year 
Storm)  

(cfs) 

Q (100-Year 
Storm)  
 (cfs) 

A 3 7.2 11 19.2 

B 1.5 2.6 5.5 9.6 

 

 

Proposed Conditions Analysis 

The proposed Public Library will include a 18,500 SF library with associated parking lots, 

landscaping, grading, and utilities.  A site plan has been included in Appendix A.  The site 

will generally continue to drain in the same pattern as existing.  Drainage from the site will 

enter into an enclosed storm sewer system that will be constructed with the development.  
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The proposed system will collect drainage from the parking area and building.  The 

increase in impervious area will increase runoff from the site.  To mitigate the increase in 

runoff, the following strategy will be implemented. 

 

Outfall A – The entire site will drain north and directed into a detention basin and water 

treatment facility.  Due to the site design, the drainage area for this outfall will increase.  

However, the detention facility is designed to mitigate the increased runoff to this outfall.  A 

control structure will limit the 1, 10, and 100-year storm events to pre-construction levels. 

 

A proposed drainage map is included in Appendix A. 

 

A post-development composite curve number was generated using the same methodology 

implemented during the pre-development curve number analysis.  Table 3 below 

summarizes the post-development composite curve number generation. 

 

Table 3: Post-Development Curve Number Analysis 

Sub-Area 
Area  
(AC) 

Soil 
Group 

Curve 
Number 

Pavement, Buildings, Impervious 2.0 C 98 

Turf (Good) 2.5 C 85 

 

A peak flow analysis of the post-development site was conducted using HEC-HMS, the 

composite curve number, and rainfall and distribution information acquired from APWA 

section 5600.  Post-development peak flows to the outfall are summarized in the Table 4. 

Detailed reports from HEC-HMS are available in Appendix D 

 

Table 4: Proposed Peak Flows 

Sub-Area / Outfall 
Tributary Area  

(acres) 

Q (2-Year Storm) 
(cfs) Q (10-Year Storm)  

(cfs) 
Q (100-Year Storm)  

 (cfs) 

Outfall A 4.5 13.7 21.1 33.4 
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The existing ditch to the south will remain essentially unchanged. The drainage area, for 

the ditch, lies within the existing right of way. An embankment will need to be constructed 

across the ditch for the southern entrance. A 30” culvert will be installed under the 

entrance to maintain flow in the ditch. The 30” culvert will receive the flow from the existing 

18x24 (24” equivalent) local drainage from Blue Parkway.  

 

Stormwater Detention Requirements 

One proposed detention pond will be utilized to mitigate the increase in flow due to an 

increase in impervious area.  The Detention Basin will be located in the northern part of the 

property. It will collect runoff from the 4.5-acre property and drain to Outfall A.  The pond 

has an outlet pipe that connects to an orifice plate within a junction box structure that will 

be within the dam.   

 

To meet water treatment requirements, the water quality volume (WQv) will be controlled 

by a conduit at the bottom of the basin. The conduit will release the water quality volume 

over a 40-hour period to allow pollutants to settle out of this precipitation event. 

 

An orifice will be located above the WQv surface elevation to control the 1 and 10-year 

storms.  Both storms have been analyzed through the control structure and will release 

below the pre-existing storm events.  The 100-year storm event will flow into a weir placed 

at the top of the control structure.  The dam will have an emergency spillway to control the 

100-year overflow. 

 

Table 5 provides the water surface elevations (WSE’s) and peak flows for the proposed 

detention basin. 
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Table 5: Detention Basin, WSE’s and Peak Flows 

Description Detention Basin 

Bottom of Basin 1007 

Total Storage Volume 1.64 

Top of Dam Elevation 1012 

WQv Orifice  

(IE Elevation, Pipe Size) 

1007.5, 1 – 2”  

(ft, pipe size) 

Water Quality Volume 

WSE, Storage, Peak Outflow 

1008.5, 0.2, 0.1 

(ft, ac-ft, cfs) 

2-year & 10-Year Orifice 

(IE Elevation, Pipe Size) 

1009, 1-6” 

(ft, pipe size) 

10–Year Storm 

WSE, Storage, Peak Outflow 

1010.6, 0.9, 1.4 

(ft, ac-ft, cfs) 

100–Year Storm Weir 

(Elevation, Length) 

1010, 16 

(ft, lf) 

100–Year Storm 

WSE, Storage, Peak Outflow 

1011.2, 1.2, 9.4 

(ft, ac-ft, cfs) 

 

Table 6 shows the overall peak flow for the site pre and post-construction.  Note that peak 

flow for post-construction has been lowered in all storm events. 

 

Table 6: Peak Flow Change Analysis 

Site 
Q (2-Year 

Storm)  
(cfs) 

Q (10-Year 
Storm)  
(cfs) 

Q (100-Year 
Storm) 

(cfs) 

Pre-Construction 7.2 11 19.2 

Section 5600 Allowable 
Release Rate 

2.3 9 13.5 

Post Construction 1.6 3.3 9.4 

% Change 22% 30% 48% 
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STORMWATER TREATMENT REQUIREMENTS 

 

As stated previously, the proposed detention is designed to act an extended dry bottom 

detention facility will be used to treat stormwater per MARC water quality standards.  The 

orifice plate for the basin will be sized to release the water quality volume (1.37”) over a 

40-hour period to allow pollutants to settle from runoff before entering the public 

stormwater system. The maximum storage for the water quality event in the basin will be 

0.2 acre-ft reaching a peak water surface of elevation 1008.5 feet. 

 

CLEAN WATER ACT SECTION 404 PERMITTING REQUIREMENTS 

 

No jurisdictional Waters of the United States have been identified on the study site.  

Therefore, a Section 404 permit is not required.  

 

FEMA/DWR PERMIT REQUIREMENTS 

 

No FEMA permitting or submittals will be required on this site because there are no FEMA 

delineated floodplains on the site. A copy of the FIRM map for this area has been included 

in Appendix B. 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

As outlined in the preceding report, increased runoff rates in the post-development 

conditions are mitigated by the detention basins.  Drainage patterns on the site remain 

relatively unchanged.  An extended dry detention basin has been designed to maintain or 

improve storm water quality. Based on these facts and other information provided herein, 

we request that this stormwater study be approved. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

10082 Arisburg-Urban land complex, 
1 to 5 percent slopes

3.3 79.5%

10180 Udarents-Urban land-Sampsel 
complex, 2 to 5 percent 
slopes

0.9 20.5%

Totals for Area of Interest 4.2 100.0%
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Jackson County, Missouri

10082—Arisburg-Urban land complex, 1 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2w7ld
Elevation: 750 to 1,130 feet
Mean annual precipitation: 39 to 45 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 177 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Arisburg and similar soils: 61 percent
Urban land: 30 percent
Minor components: 9 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Arisburg

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess

Typical profile
Ap - 0 to 6 inches: silt loam
A - 6 to 13 inches: silt loam
Bt - 13 to 19 inches: silty clay loam
Btg - 19 to 56 inches: silty clay loam
BCg - 56 to 79 inches: silty clay loam

Properties and qualities
Slope: 1 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high (0.20 to 0.60 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: High (about 11.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e

Map Unit Description: Arisburg-Urban land complex, 1 to 5 percent slopes---Jackson County, 
Missouri

MCPL - East Lees Summit
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Hydrologic Soil Group: C
Ecological site: Loess Upland Prairie (R107BY007MO)
Hydric soil rating: No

Description of Urban Land

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Sharpsburg
Percent of map unit: 3 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loess Upland Prairie (R109XY002MO)
Hydric soil rating: No

Sampsel
Percent of map unit: 3 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Concave
Ecological site: Interbedded Sedimentary Upland Savanna 

(R109XY010MO)
Hydric soil rating: Yes

Greenton
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Loess Upland Prairie (R109XY002MO)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Jackson County, Missouri
Survey Area Data: Version 18, Sep 16, 2017

Map Unit Description: Arisburg-Urban land complex, 1 to 5 percent slopes---Jackson County, 
Missouri

MCPL - East Lees Summit

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Jackson County, Missouri

10180—Udarents-Urban land-Sampsel complex, 2 to 5 
percent slopes

Map Unit Setting
National map unit symbol: 1n85h
Elevation: 600 to 900 feet
Mean annual precipitation: 33 to 43 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 175 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Udarents and similar soils: 41 percent
Urban land: 39 percent
Sampsel and similar soils: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Udarents

Setting
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Mine spoil or earthy fill

Typical profile
C1 - 0 to 5 inches: silt loam
C2 - 5 to 80 inches: silty clay loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately low to moderately high (0.14 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Deep Loess Upland Prairie (R107BY002MO)

Map Unit Description: Udarents-Urban land-Sampsel complex, 2 to 5 percent slopes---Jackson 
County, Missouri

MCPL - East Lees Summit
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Other vegetative classification: Mixed/Transitional (Mixed Native 
Vegetation)

Hydric soil rating: No

Description of Urban Land

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Across-slope shape: Convex

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Sampsel

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from shale

Typical profile
Ap - 0 to 13 inches: silty clay loam
Bt - 13 to 80 inches: silty clay

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Ecological site: Wet Footslope Prairie (R112XY041MO)
Other vegetative classification: Grass/Prairie (Herbaceous 

Vegetation)

Map Unit Description: Udarents-Urban land-Sampsel complex, 2 to 5 percent slopes---Jackson 
County, Missouri

MCPL - East Lees Summit

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Appendix D 
Drainage and Detention Calculations 
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Reservoir "Detention Basin" Results for Run "1 Year Existing"

Run:1 Year Existing Element:Detention Basin Result:Storage Run:1 Year Existing Element:Detention Basin Result:Pool Elevation

Run:1 Year Existing Element:Detention Basin Result:Outflow Run:1 Year Existing Element:Detention Basin Result:Combined Inflow

Reservoir "Detention Basin" Results for Run "2 Year Existing"



Project: ELS Simulation Run: 1 Year Existing
Reservoir: Detention Basin

Start of Run: 01Jan2018, 00:00 Basin Model: Proposed
End of Run: 02Jan2018, 00:15 Meteorologic Model: 1-Year
Compute Time:15Aug2018, 17:26:03 Control Specifications:Control 1

Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 00:00 0.0 0.0 1007.5 0.0

01Jan2018 00:15 0.0 0.0 1007.5 0.0

01Jan2018 00:30 0.0 0.0 1007.5 0.0

01Jan2018 00:45 0.0 0.0 1007.5 0.0

01Jan2018 01:00 0.0 0.0 1007.5 0.0

01Jan2018 01:15 0.0 0.0 1007.5 0.0

01Jan2018 01:30 0.0 0.0 1007.5 0.0

01Jan2018 01:45 0.0 0.0 1007.5 0.0

01Jan2018 02:00 0.0 0.0 1007.5 0.0

01Jan2018 02:15 0.0 0.0 1007.5 0.0

01Jan2018 02:30 0.0 0.0 1007.5 0.0

01Jan2018 02:45 0.0 0.0 1007.5 0.0

01Jan2018 03:00 0.0 0.0 1007.5 0.0

01Jan2018 03:15 0.0 0.0 1007.5 0.0

01Jan2018 03:30 0.0 0.0 1007.5 0.0

01Jan2018 03:45 0.0 0.0 1007.5 0.0

01Jan2018 04:00 0.0 0.0 1007.5 0.0

01Jan2018 04:15 0.0 0.0 1007.6 0.0

01Jan2018 04:30 0.0 0.0 1007.6 0.0

01Jan2018 04:45 0.0 0.0 1007.6 0.0

01Jan2018 05:00 0.1 0.0 1007.6 0.0

01Jan2018 05:15 0.1 0.0 1007.6 0.0

01Jan2018 05:30 0.1 0.0 1007.6 0.0

01Jan2018 05:45 0.1 0.0 1007.6 0.0

01Jan2018 06:00 0.1 0.0 1007.6 0.0

01Jan2018 06:15 0.1 0.0 1007.7 0.0

Page 1

Simulation Run: 2 Year Existing

Start of Run:   01Jan2018, 00:00           Basin Model:              Proposed
End of Run:    02 Jan2018,00:15           Meteorologic Model:  2-Year
Compute Time: 09Sep2018, 12:26:01   Control Specifications:Control 1



Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 06:30 0.1 0.0 1007.7 0.0

01Jan2018 06:45 0.1 0.0 1007.7 0.0

01Jan2018 07:00 0.1 0.0 1007.7 0.0

01Jan2018 07:15 0.1 0.0 1007.7 0.1

01Jan2018 07:30 0.1 0.0 1007.8 0.1

01Jan2018 07:45 0.1 0.0 1007.8 0.1

01Jan2018 08:00 0.1 0.0 1007.8 0.1

01Jan2018 08:15 0.1 0.0 1007.8 0.1

01Jan2018 08:30 0.2 0.0 1007.9 0.1

01Jan2018 08:45 0.2 0.0 1007.9 0.1

01Jan2018 09:00 0.2 0.0 1008.0 0.1

01Jan2018 09:15 0.2 0.0 1008.0 0.1

01Jan2018 09:30 0.2 0.1 1008.0 0.1

01Jan2018 09:45 0.2 0.1 1008.0 0.1

01Jan2018 10:00 0.3 0.1 1008.1 0.1

01Jan2018 10:15 0.3 0.1 1008.1 0.1

01Jan2018 10:30 0.4 0.1 1008.1 0.1

01Jan2018 10:45 0.5 0.1 1008.1 0.1

01Jan2018 11:00 0.6 0.1 1008.2 0.1

01Jan2018 11:15 0.8 0.1 1008.2 0.1

01Jan2018 11:30 1.0 0.1 1008.3 0.1

01Jan2018 11:45 4.3 0.2 1008.5 0.1

01Jan2018 12:00 13.8 0.4 1009.2 0.8

01Jan2018 12:15 2.3 0.5 1009.5 1.4

01Jan2018 12:30 1.6 0.5 1009.6 1.4

01Jan2018 12:45 1.1 0.5 1009.6 1.4

01Jan2018 13:00 0.9 0.5 1009.5 1.4

01Jan2018 13:15 0.8 0.5 1009.5 1.4

01Jan2018 13:30 0.7 0.5 1009.5 1.3

01Jan2018 13:45 0.6 0.5 1009.4 1.3

01Jan2018 14:00 0.6 0.4 1009.4 1.2
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 14:15 0.5 0.4 1009.4 1.2

01Jan2018 14:30 0.5 0.4 1009.3 1.1

01Jan2018 14:45 0.5 0.4 1009.3 1.1

01Jan2018 15:00 0.4 0.4 1009.3 1.0

01Jan2018 15:15 0.4 0.4 1009.2 1.0

01Jan2018 15:30 0.4 0.4 1009.2 0.9

01Jan2018 15:45 0.4 0.4 1009.2 0.9

01Jan2018 16:00 0.3 0.4 1009.2 0.8

01Jan2018 16:15 0.3 0.3 1009.1 0.8

01Jan2018 16:30 0.3 0.3 1009.1 0.7

01Jan2018 16:45 0.3 0.3 1009.1 0.7

01Jan2018 17:00 0.3 0.3 1009.1 0.6

01Jan2018 17:15 0.3 0.3 1009.1 0.6

01Jan2018 17:30 0.3 0.3 1009.1 0.5

01Jan2018 17:45 0.3 0.3 1009.0 0.5

01Jan2018 18:00 0.3 0.3 1009.0 0.4

01Jan2018 18:15 0.3 0.3 1009.0 0.4

01Jan2018 18:30 0.2 0.3 1009.0 0.3

01Jan2018 18:45 0.2 0.3 1009.0 0.3

01Jan2018 19:00 0.2 0.3 1009.0 0.3

01Jan2018 19:15 0.2 0.3 1009.0 0.3

01Jan2018 19:30 0.2 0.3 1009.0 0.2

01Jan2018 19:45 0.2 0.3 1009.0 0.2

01Jan2018 20:00 0.2 0.3 1009.0 0.2

01Jan2018 20:15 0.2 0.3 1009.0 0.2

01Jan2018 20:30 0.2 0.3 1009.0 0.2

01Jan2018 20:45 0.2 0.3 1009.0 0.2

01Jan2018 21:00 0.2 0.3 1009.0 0.2

01Jan2018 21:15 0.2 0.3 1009.0 0.2

01Jan2018 21:30 0.2 0.3 1009.0 0.2

01Jan2018 21:45 0.2 0.3 1009.0 0.2
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 22:00 0.2 0.3 1009.0 0.2

01Jan2018 22:15 0.2 0.3 1009.0 0.2

01Jan2018 22:30 0.2 0.3 1009.0 0.2

01Jan2018 22:45 0.2 0.3 1009.0 0.2

01Jan2018 23:00 0.2 0.3 1009.0 0.2

01Jan2018 23:15 0.2 0.3 1009.0 0.2

01Jan2018 23:30 0.2 0.3 1009.0 0.2

01Jan2018 23:45 0.2 0.3 1009.0 0.2

02Jan2018 00:00 0.2 0.3 1009.0 0.2

02Jan2018 00:15 0.0 0.3 1009.0 0.1
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Reservoir "Detention Basin" Results for Run "10 Year Existing"

Run:10 Year Existing Element:Detention Basin Result:Storage Run:10 Year Existing Element:Detention Basin Result:Pool Elevation

Run:10 Year Existing Element:Detention Basin Result:Outflow Run:10 Year Existing Element:Detention Basin Result:Combined Inflow



Project: ELS Simulation Run: 10 Year Existing
Reservoir: Detention Basin

Start of Run: 01Jan2018, 00:00 Basin Model: Proposed
End of Run: 02Jan2018, 00:15 Meteorologic Model: 10-Year
Compute Time:15Aug2018, 17:26:07 Control Specifications:Control 1

Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 00:00 0.0 0.0 1007.5 0.0

01Jan2018 00:15 0.0 0.0 1007.5 0.0

01Jan2018 00:30 0.0 0.0 1007.5 0.0

01Jan2018 00:45 0.0 0.0 1007.5 0.0

01Jan2018 01:00 0.0 0.0 1007.5 0.0

01Jan2018 01:15 0.0 0.0 1007.5 0.0

01Jan2018 01:30 0.0 0.0 1007.5 0.0

01Jan2018 01:45 0.0 0.0 1007.5 0.0

01Jan2018 02:00 0.0 0.0 1007.5 0.0

01Jan2018 02:15 0.0 0.0 1007.5 0.0

01Jan2018 02:30 0.0 0.0 1007.5 0.0

01Jan2018 02:45 0.1 0.0 1007.6 0.0

01Jan2018 03:00 0.1 0.0 1007.6 0.0

01Jan2018 03:15 0.1 0.0 1007.6 0.0

01Jan2018 03:30 0.1 0.0 1007.6 0.0

01Jan2018 03:45 0.1 0.0 1007.6 0.0

01Jan2018 04:00 0.1 0.0 1007.6 0.0

01Jan2018 04:15 0.1 0.0 1007.7 0.0

01Jan2018 04:30 0.1 0.0 1007.7 0.0

01Jan2018 04:45 0.1 0.0 1007.7 0.0

01Jan2018 05:00 0.1 0.0 1007.7 0.0

01Jan2018 05:15 0.1 0.0 1007.8 0.1

01Jan2018 05:30 0.1 0.0 1007.8 0.1

01Jan2018 05:45 0.1 0.0 1007.8 0.1

01Jan2018 06:00 0.2 0.0 1007.9 0.1

01Jan2018 06:15 0.2 0.0 1007.9 0.1
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 06:30 0.2 0.0 1007.9 0.1

01Jan2018 06:45 0.2 0.0 1008.0 0.1

01Jan2018 07:00 0.2 0.0 1008.0 0.1

01Jan2018 07:15 0.2 0.1 1008.0 0.1

01Jan2018 07:30 0.2 0.1 1008.0 0.1

01Jan2018 07:45 0.2 0.1 1008.0 0.1

01Jan2018 08:00 0.2 0.1 1008.1 0.1

01Jan2018 08:15 0.3 0.1 1008.1 0.1

01Jan2018 08:30 0.3 0.1 1008.1 0.1

01Jan2018 08:45 0.4 0.1 1008.1 0.1

01Jan2018 09:00 0.4 0.1 1008.1 0.1

01Jan2018 09:15 0.4 0.1 1008.2 0.1

01Jan2018 09:30 0.4 0.1 1008.2 0.1

01Jan2018 09:45 0.5 0.1 1008.2 0.1

01Jan2018 10:00 0.5 0.1 1008.3 0.1

01Jan2018 10:15 0.6 0.1 1008.3 0.1

01Jan2018 10:30 0.7 0.1 1008.4 0.1

01Jan2018 10:45 0.9 0.1 1008.4 0.1

01Jan2018 11:00 1.1 0.2 1008.5 0.1

01Jan2018 11:15 1.4 0.2 1008.6 0.1

01Jan2018 11:30 1.9 0.2 1008.7 0.1

01Jan2018 11:45 7.6 0.3 1009.1 0.6

01Jan2018 12:00 23.1 0.6 1009.8 1.7

01Jan2018 12:15 3.8 0.8 1010.4 3.3

01Jan2018 12:30 2.5 0.8 1010.4 3.2

01Jan2018 12:45 1.8 0.8 1010.3 3.0

01Jan2018 13:00 1.5 0.8 1010.3 2.7

01Jan2018 13:15 1.3 0.8 1010.2 2.5

01Jan2018 13:30 1.1 0.7 1010.2 2.3

01Jan2018 13:45 1.0 0.7 1010.1 2.1

01Jan2018 14:00 0.9 0.7 1010.0 1.9

Page 2



Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 14:15 0.8 0.7 1010.0 1.8

01Jan2018 14:30 0.8 0.7 1009.9 1.8

01Jan2018 14:45 0.7 0.6 1009.9 1.7

01Jan2018 15:00 0.7 0.6 1009.8 1.7

01Jan2018 15:15 0.7 0.6 1009.8 1.6

01Jan2018 15:30 0.6 0.6 1009.7 1.6

01Jan2018 15:45 0.6 0.5 1009.7 1.5

01Jan2018 16:00 0.5 0.5 1009.6 1.5

01Jan2018 16:15 0.5 0.5 1009.6 1.4

01Jan2018 16:30 0.5 0.5 1009.5 1.4

01Jan2018 16:45 0.5 0.5 1009.5 1.3

01Jan2018 17:00 0.5 0.5 1009.4 1.3

01Jan2018 17:15 0.5 0.4 1009.4 1.2

01Jan2018 17:30 0.4 0.4 1009.4 1.2

01Jan2018 17:45 0.4 0.4 1009.3 1.1

01Jan2018 18:00 0.4 0.4 1009.3 1.0

01Jan2018 18:15 0.4 0.4 1009.3 1.0

01Jan2018 18:30 0.4 0.4 1009.2 0.9

01Jan2018 18:45 0.4 0.4 1009.2 0.9

01Jan2018 19:00 0.4 0.4 1009.2 0.8

01Jan2018 19:15 0.3 0.3 1009.1 0.8

01Jan2018 19:30 0.3 0.3 1009.1 0.7

01Jan2018 19:45 0.3 0.3 1009.1 0.7

01Jan2018 20:00 0.3 0.3 1009.1 0.6

01Jan2018 20:15 0.3 0.3 1009.1 0.6

01Jan2018 20:30 0.3 0.3 1009.1 0.5

01Jan2018 20:45 0.3 0.3 1009.0 0.5

01Jan2018 21:00 0.3 0.3 1009.0 0.4

01Jan2018 21:15 0.3 0.3 1009.0 0.4

01Jan2018 21:30 0.3 0.3 1009.0 0.4

01Jan2018 21:45 0.3 0.3 1009.0 0.4
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 22:00 0.3 0.3 1009.0 0.3

01Jan2018 22:15 0.3 0.3 1009.0 0.3

01Jan2018 22:30 0.3 0.3 1009.0 0.3

01Jan2018 22:45 0.3 0.3 1009.0 0.3

01Jan2018 23:00 0.3 0.3 1009.0 0.3

01Jan2018 23:15 0.3 0.3 1009.0 0.3

01Jan2018 23:30 0.3 0.3 1009.0 0.3

01Jan2018 23:45 0.3 0.3 1009.0 0.3

02Jan2018 00:00 0.3 0.3 1009.0 0.3

02Jan2018 00:15 0.0 0.3 1009.0 0.2
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Reservoir "Detention Basin" Results for Run "100 Year Existing"

Run:100 Year Existing Element:Detention Basin Result:Storage Run:100 Year Existing Element:Detention Basin Result:Pool Elevation

Run:100 Year Existing Element:Detention Basin Result:Outflow Run:100 Year Existing Element:Detention Basin Result:Combined Inflow



Project: ELS Simulation Run: 100 Year Existing
Reservoir: Detention Basin

Start of Run: 01Jan2018, 00:00 Basin Model: Proposed
End of Run: 02Jan2018, 00:15 Meteorologic Model: 100-Year
Compute Time:15Aug2018, 17:26:10 Control Specifications:Control 1

Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 00:00 0.0 0.0 1007.5 0.0

01Jan2018 00:15 0.0 0.0 1007.5 0.0

01Jan2018 00:30 0.0 0.0 1007.5 0.0

01Jan2018 00:45 0.0 0.0 1007.5 0.0

01Jan2018 01:00 0.0 0.0 1007.5 0.0

01Jan2018 01:15 0.0 0.0 1007.5 0.0

01Jan2018 01:30 0.0 0.0 1007.5 0.0

01Jan2018 01:45 0.1 0.0 1007.6 0.0

01Jan2018 02:00 0.1 0.0 1007.6 0.0

01Jan2018 02:15 0.1 0.0 1007.6 0.0

01Jan2018 02:30 0.1 0.0 1007.6 0.0

01Jan2018 02:45 0.1 0.0 1007.6 0.0

01Jan2018 03:00 0.1 0.0 1007.7 0.0

01Jan2018 03:15 0.1 0.0 1007.7 0.0

01Jan2018 03:30 0.1 0.0 1007.7 0.1

01Jan2018 03:45 0.1 0.0 1007.8 0.1

01Jan2018 04:00 0.2 0.0 1007.8 0.1

01Jan2018 04:15 0.2 0.0 1007.9 0.1

01Jan2018 04:30 0.2 0.0 1007.9 0.1

01Jan2018 04:45 0.2 0.0 1008.0 0.1

01Jan2018 05:00 0.2 0.0 1008.0 0.1

01Jan2018 05:15 0.2 0.1 1008.0 0.1

01Jan2018 05:30 0.2 0.1 1008.0 0.1

01Jan2018 05:45 0.3 0.1 1008.0 0.1

01Jan2018 06:00 0.3 0.1 1008.1 0.1

01Jan2018 06:15 0.3 0.1 1008.1 0.1
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 06:30 0.3 0.1 1008.1 0.1

01Jan2018 06:45 0.3 0.1 1008.1 0.1

01Jan2018 07:00 0.4 0.1 1008.1 0.1

01Jan2018 07:15 0.4 0.1 1008.2 0.1

01Jan2018 07:30 0.4 0.1 1008.2 0.1

01Jan2018 07:45 0.4 0.1 1008.2 0.1

01Jan2018 08:00 0.4 0.1 1008.2 0.1

01Jan2018 08:15 0.5 0.1 1008.3 0.1

01Jan2018 08:30 0.5 0.1 1008.3 0.1

01Jan2018 08:45 0.6 0.1 1008.4 0.1

01Jan2018 09:00 0.7 0.1 1008.4 0.1

01Jan2018 09:15 0.7 0.2 1008.5 0.1

01Jan2018 09:30 0.7 0.2 1008.5 0.1

01Jan2018 09:45 0.8 0.2 1008.6 0.1

01Jan2018 10:00 0.9 0.2 1008.6 0.1

01Jan2018 10:15 1.1 0.2 1008.7 0.1

01Jan2018 10:30 1.2 0.2 1008.8 0.1

01Jan2018 10:45 1.5 0.3 1008.9 0.1

01Jan2018 11:00 1.8 0.3 1009.0 0.4

01Jan2018 11:15 2.3 0.3 1009.1 0.7

01Jan2018 11:30 3.0 0.4 1009.2 0.9

01Jan2018 11:45 12.1 0.5 1009.5 1.4

01Jan2018 12:00 35.6 0.9 1010.6 4.7

01Jan2018 12:15 5.8 1.2 1011.2 9.4

01Jan2018 12:30 3.8 1.1 1011.1 8.0

01Jan2018 12:45 2.7 1.1 1010.9 6.6

01Jan2018 13:00 2.3 1.0 1010.7 5.4

01Jan2018 13:15 1.9 0.9 1010.6 4.5

01Jan2018 13:30 1.7 0.9 1010.5 3.8

01Jan2018 13:45 1.5 0.8 1010.4 3.3

01Jan2018 14:00 1.3 0.8 1010.3 2.9
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Date Time Inflow
(CFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(CFS)

01Jan2018 14:15 1.2 0.8 1010.2 2.6

01Jan2018 14:30 1.1 0.7 1010.2 2.3

01Jan2018 14:45 1.1 0.7 1010.1 2.1

01Jan2018 15:00 1.0 0.7 1010.1 2.0

01Jan2018 15:15 1.0 0.7 1010.0 1.9

01Jan2018 15:30 0.9 0.7 1010.0 1.8

01Jan2018 15:45 0.9 0.6 1009.9 1.8

01Jan2018 16:00 0.8 0.6 1009.9 1.7

01Jan2018 16:15 0.8 0.6 1009.8 1.7

01Jan2018 16:30 0.8 0.6 1009.8 1.6

01Jan2018 16:45 0.7 0.6 1009.7 1.6

01Jan2018 17:00 0.7 0.6 1009.7 1.6

01Jan2018 17:15 0.7 0.5 1009.6 1.5

01Jan2018 17:30 0.7 0.5 1009.6 1.5

01Jan2018 17:45 0.6 0.5 1009.6 1.4

01Jan2018 18:00 0.6 0.5 1009.5 1.4

01Jan2018 18:15 0.6 0.5 1009.5 1.3

01Jan2018 18:30 0.6 0.5 1009.4 1.3

01Jan2018 18:45 0.6 0.4 1009.4 1.2

01Jan2018 19:00 0.5 0.4 1009.4 1.2

01Jan2018 19:15 0.5 0.4 1009.3 1.1

01Jan2018 19:30 0.5 0.4 1009.3 1.1

01Jan2018 19:45 0.5 0.4 1009.3 1.0

01Jan2018 20:00 0.5 0.4 1009.2 1.0

01Jan2018 20:15 0.4 0.4 1009.2 0.9

01Jan2018 20:30 0.4 0.4 1009.2 0.9

01Jan2018 20:45 0.4 0.4 1009.2 0.8

01Jan2018 21:00 0.4 0.3 1009.2 0.8

01Jan2018 21:15 0.4 0.3 1009.1 0.8

01Jan2018 21:30 0.4 0.3 1009.1 0.7

01Jan2018 21:45 0.4 0.3 1009.1 0.7
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Outflow
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01Jan2018 22:00 0.4 0.3 1009.1 0.6

01Jan2018 22:15 0.4 0.3 1009.1 0.6

01Jan2018 22:30 0.4 0.3 1009.1 0.6

01Jan2018 22:45 0.4 0.3 1009.1 0.5

01Jan2018 23:00 0.4 0.3 1009.1 0.5

01Jan2018 23:15 0.4 0.3 1009.0 0.5

01Jan2018 23:30 0.4 0.3 1009.0 0.5

01Jan2018 23:45 0.4 0.3 1009.0 0.5

02Jan2018 00:00 0.4 0.3 1009.0 0.4

02Jan2018 00:15 0.0 0.3 1009.0 0.4
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