Final Stormwater Management Plan

Market Street Center

M291 and SW Market Street
Lee’s Summit, Missouri

Prepared by:

PLANNING
ENGINEERING
IMPLEMENTATION

PHELPS ENGINEERING, INC

1270 N. Winchester
Olathe, Kansas 66061
(913) 393-1155
Fax (913) 393-1166
www.phelpsengineering.com

Developer: Foresight Real Estate Services, LLC
105 N. Stewart Ct, Suite 225
Liberty, MO 64068

PEI #210639
February 4, 2022



TABLE OF CONTENTS

1. EXECUTIVE SUMMARY ...ttt
2. STORMWATER REQUIREMENTS. ...t

SITE SOIL CONDITIONS......oei e

> W

EXISTING CONDITIONS ...

o

PROPOSED CONDITIONS.......oiiii e
6. STORMWATER DETENTION RESULTS ...,

7. CONCLUSION ..ot eeaaas

APPENDICES
A. Site Conditions
e NRCS Web Soil Survey
e Existing Drainage Map

B. Detention & BMPs
e Proposed Drainage Map
e Proposed Detention Basin Details
e WQV 40 Hour Drawdown Calculation
e Proposed HydroCAD Model

PLANNING
ENGINEERING
IMPLEMENTATION



1. INTRODUCTION

This report is a final stormwater management plan for the proposed Market
Street Center development prepared by Phelps Engineering, Inc.

The proposed site is bounded by SW Market Street to the north, Missouri
Highway 291 to the east, an existing commercial development to the west, and
an existing commercial development to the south. The proposed development is
approximately 5.03 acres and consists of 1 commercial building and parking lot.
The existing site consists of undeveloped open space.

The property lies within Zone X, defined as areas determined to be outside the
0.2% annual chance floodplain, as shown on the flood insurance rate map
prepared by the Federal Emergency Management Agency for the City of Lee’s
Summit, Community No. 290172, Jackson County, Missouri, Map No.

29095C0291G, and dated January 20, 2017.

See the Vicinity Map below.
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2. STORMWATER REQUIREMENTS

Stormwater design criteria are in accordance with City of Lee’s, Missouri
Technical Specifications and Design Criteria.

Stormwater detention and BMPs shall be provided per APWA 5608.4.C.1,
comprehensive control measures, as follows:

1. Post-development peak discharge rates from the site shall not exceed
those indicated below:

e 50% storm peak rate less than or equal to 0.5 cfs per site acre
e 10% storm peak rate less than or equal to 2.0 cfs per site acre
e 1% storm peak rate less than or equal to 3.0 cfs per site acre

The calculated allowable release rates are:

e 50% storm (2-year) - 0.5cfs x5.03 acres = 2.51 cfs
e 10% storm (10-year) - 2.0 cfs x 5.03 acres = 10.06 cfs
e 1% storm (100-year) - 3.0 cfs x5.03 acres = 15.09 cfs

2. 40-hour extended detention of runoff from the local 90% mean annual
event (1.377/24-hour rainfall).

3. SITE SOIL CONDITIONS

Soils data for the property was determined using the NRCS Web Soil Survey for
Jackson County. The property consists of Arisburg-Urban land complex,
Udarents-Urban land-Sampsel complex, Arisburg silt loam, and Sampsel silty
clay loam, which designates the site as Type C Hydrologic Soil Group (HSG).
The site watershed soil properties and the Existing Drainage Map can be found
in Appendix A of this report.

4. EXISTING CONDITIONS

The existing property consists of undeveloped open space. The property surface
drains southeasterly to an existing 12” culver which discharges to the MODOT
right of way ditch.

There are 3 point discharges from off-site drainage areas that will be routed
through the site. See the off-site drainage area map included in Appendix A.
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#1 — An existing 48” storm sewer discharges onto the property at the northern
end of the site. This discharge point consists of a portion of SW Market Street
right of way drainage and a portion of the southern existing Walmart
development.

#2 — An existing 12” storm sewer discharges onto the property at the western
end of the site. This discharge point consists of the existing Firestone
development.

#3 — An existing 36” storm sewer discharges onto the property at the southwest
corner of the site. This discharge point consists of the existing commercial
development west of SW Market Street.

5. PROPOSED CONDITIONS

The proposed development consists of a single proposed office building and
parking lot, resulting in 0.75 acres of impervious area. A future development is
planned on Lot 2. This development was assumed to consist of 1.78 acres of
future impervious area and was included in this analysis.

The proposed development will capture and route stormwater via a new private
underground enclosed storm sewer system. Stormwater runoff will be routed to
the proposed detention basin at the southern extent of the site. See Appendix B
of this report for Proposed Drainage Map.

The proposed detention basin has a bottom elevation of 995.50 and a top of
berm elevation of 1004.00. The basin consists of a 4'x4’ outlet control structure
with a 1.5” orifice and 18” outlet pipe. The orifice was sized to drawdown the
water quality volume, generated by the 5.03 acre site, over 40 hours. See the
water quality drawdown calculations in Appendix B. Orifice opens are provided
above the water quality volume to detain the 2-year, 10-year, and 100-year
events.

The outlet pipe will discharge at the southeast corner of the property and convey
stormwater to the existing MODOT ditch, matching the existing conditions. The
detention basin provides a total available storage of 75,410 cubic feet which
equates to approximately 15,000 CF / acre.
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6. STORMWATER DETENTION RESULTS

Composite CNs were determined using SCS TR-55 methods. The SCS Type I
24 hour duration storm event was utilized for the stormwater analysis. A
minimum time of concentration of 5 minutes was utilized for all drainage areas
based on the size of the site. For the preliminary stormwater study, the entire site
was assumed to be routed to the detention basin. There is a very small amount
of surface runoff along the eastern property line that will bypass the detention
basin. This area will be further analyzed with the Final Stormwater Management
Study.

The proposed drainage sub-basin characteristics and composite curve numbers
are shown in Table 1 below. See Appendix B of this report for the Proposed
Drainage Map.

Table 1 — Proposed Runoff Conditions

Drainage Open Space | Impervious Total Composite Time of

Sub-Basin (acres) (acres) (acres) CN Conc. (min)
Bypass 0.83 0.00 0.83 74 5.0

Detention 1.87 2.33 4.20 87 5.0

Using HydroCAD, the proposed 2-year, 10-year, and 100-year site peak
discharge was determined with the proposed detention basin included. The
proposed 100-year site peak discharge and allowable release rate is shown in
Table 2 below. The proposed detention basin results are shown in Table 3 below.

See Appendix B of this report for proposed HydroCAD calculations.

Table 2 — Proposed Runoff Results

Storm Allowable Release Peak Discharge

Event Rate (cfs) (cfs)

2-Year 251 2.46
10-Year 10.06 9.06
100-Year 15.09 14.98
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Table 3 — Proposed Detention Basin Results

Basin Detention Detention Maximum Maximum
Inflow (cfs) | Outflow (cfs) WSEL (ft.) Storage (cf)
2-Year 16.61 1.70 999.20 17,018
10-Year 28.39 6.25 1,000.44 28,419
100-Year 44.00 9.11 1,001.89 44,940

7. CONCLUSION

The detention basin results in a proposed peak discharge less than the allowable
release rates for the 2-year, 10-year, and 100-year storm events meeting APWA
5608.4.C.1 comprehensive control measures.

The detention basin provides an orifice opening sized to ensure 40-hour
extended detention of runoff from the local 90% mean annual event (1.377/24-
hour rainfall) meeting APWA 5608.4.C.1 comprehensive control measures.

The proposed plan meets all City of Lee’s Summit stormwater requirements.

This report and attached appendices complete Phelps Engineering Inc.’s
submittal of the Final Stormwater Management Plan for Market Street Center.
Please feel free to contact PEIl at (913) 393-1155 if you require additional
information.

Sincerely,

PHELPS ENGINEERING, INC.

Judd D. Claussen, P.E.

Enclosures
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APPENDIX A

A. Site Conditions
e NRCS Web Soil Survey
e Existing Drainage Map
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Soil Map
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MAP INFORMATION

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

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

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

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

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

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

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

Soil Survey Area: Jackson County, Missouri
Survey Area Data: Version 23, Sep 1, 2021

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.
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Map Unit Legend

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

10000 Arisburg silt loam, 1 to 5 27.9
percent slopes

10082 Arisburg-Urban land complex, 1 54.1
to 5 percent slopes

10116 Sampsel silty clay loam, 2 to 5 4.0
percent slopes

10180 Udarents-Urban land-Sampsel 20.7
complex, 2 to 5 percent
slopes

Totals for Area of Interest 106.7

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

11
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The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Jackson County, Missouri

10000—Arisburg silt loam, 1 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2w22b
Elevation: 610 to 1,130 feet
Mean annual precipitation: 39 to 43 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: 87 percent
Minor components: 13 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 - 6to 13 inches: silt loam
Bt - 13 to 19 inches: silty clay loam
Btg - 19 to 56 inches: silty clay loam
BCgq - 56 to 79 inches: silty clay loam

Properties and qualities
Slope: 1 to 5 percent
Depth to restrictive feature: More than 80 inches
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
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 11.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R107BY007MO - Loess Upland Prairie
Hydric soil rating: No

13
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Minor Components

Sharpsburg
Percent of map unit: 5 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R109XY002MO - Loess Upland Prairie
Hydric soil rating: No

Greenton
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R109XY002MO - Loess Upland Prairie
Hydric soil rating: No

Haig
Percent of map unit: 3 percent
Landform: Flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: R109XY001MO - Claypan Summit Prairie
Hydric soil rating: Yes

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

Map Unit Setting
National map unit symbol: 2w7Id
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.
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Custom Soil Resource Report

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 - 6to 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
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
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 11.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R107BY007MO - Loess Upland Prairie
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

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: R109XY010MO - Interbedded Sedimentary Upland Savanna
Hydric soil rating: Yes

Greenton
Percent of map unit: 3 percent
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Landform: Hillslopes

Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex

Across-slope shape: Convex

Ecological site: R109XY002MO - Loess Upland Prairie
Hydric soil rating: No

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: R109XY002MO - Loess Upland Prairie
Hydric soil rating: No

10116—Sampsel silty clay loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2qkzy
Elevation: 600 to 900 feet
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 177 to 220 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Sampsel and similar soils: 95 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

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, concave
Parent material: Residuum weathered from shale

Typical profile
Ap - 0to 11 inches: silty clay loam
Bt - 11 to 80 inches: silty clay

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
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Custom Soil Resource Report

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

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water supply, 0 to 60 inches: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Ecological site: R109XY010MO - Interbedded Sedimentary Upland Savanna
Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: No

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

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very high
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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

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water supply, 0 to 60 inches: Moderate (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R107BY002MO - Deep Loess Upland Prairie
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
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
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.6 inches)

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

Hydrologic Soil Group: C/D

Ecological site: R109XY010MO - Interbedded Sedimentary Upland Savanna
Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: No

19



References

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife
Service FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_ 054262

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation
Service, U.S. Department of Agriculture Handbook 436. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_ 053577

Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_ 053580

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_ 053374

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084

20


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084

Custom Soil Resource Report

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2 054242

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States,
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_ 053624

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/nrcs142p2_052290.pdf

21


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf

Watershed

1l
=

Watershed 2

Watersheds % Watershed 2

Type L

9.1

. e i ¥, .
— -} ~ 3 ;, ; Ti \ ‘J T P ! Watershed/Blue
. g I i | - ] o !
T mll i 1 b ™ [y [l =, - ki
198 ). iy 3 e — 3G Geometry “
S « | A ]
= y L/ : E&, i }j, < S Area 737866.06 sq.ft.
= = ks
' H 8 Channel Length 442 50 °
‘ ' @ ‘ ‘ EE '*ﬁﬂ Channel Slope 1.55 %
h O POINT #1 Rt : :
— ﬁ _ = — L‘ i Elevations (High/Low) 1011.89/1005.05"
=

ey Hydrology Method User Defined =
| o Peak Flow (AEP)

o 1/10 0.0 cfs
o % 1/50 0.0 s

1/100 0.0 cfs

- IR | | ) | h"" [ o (|
PROPERTY i

EX. FIRESTONE P
TO POINT #2

: POINT DISCHARGE #2 L4 by
B @ (FIRESTONE) |

POINT DISCHARGE #3
(EXISTING COMMERCIAL)




APPENDIX B

B. Detention & BMPs

Proposed Drainage Map

Proposed Detention Basin Details
WQV 40 Hour Drawdown Calculation
Proposed HydroCAD Model

PLANNING
ENGINEERING
IMPLEMENTATION



wo> buliasuibuasdiayd -mmm
99LL-E6E (£L6) xey
SSLL-E6€ (£16)

L9099 sesuey ‘ay1e|Q
ASIYPOUIM "N 0LZL

NOILLVINIWITdWI

DNRIFANIDNIG
DNINNVd

"ONI DNIYFANIDNE Sd13Hd

SITE BENCHMAR
ELEVATION=101!

ss

IMNOSSIN ‘ALNNOD NOSMOVI ‘LINNNS S,.337 40 ALID
13341S 1IANAVIN MS ANV L6CIN
d41LN3D0 13341S 1IAAVIN

dVIN 30VNIVYd d3S0d0dd

..o
68
<
S
< N -
= 8 e &7
= N
5 Ma_f
I
- Eo
T B 2N
= O
N g = S
W AVMHOIH 16Z—0N wn
) ™

101 0.76\
A

.E=1015.22
"PVC=1010.87

SSMH T.E
FL(N)8"PVC
FL(S)8"PVC

850G00/00Z—ONIMFINONI
8C1100£002—-ONKIAINS ANV

INOSSIA
NOLLVZIMOHLNY 40 ALVOLILYID

166—3 — ONRITINIONI

¢8—ST — ONKIAANS ANV
SVSNVA

Bl

NOLLVZIMOHLNY 40 ILVOILY3D

odar -a3A0dddv _u._<o ‘Q3IHO3HO

JHWNMYYA _ Ic-¥1-01 -31vd

ISUOISINDY : 6£90lZ 'ON 133road

=)
<)
=i
o
0
I
-
o
w e IO
S =
S <
== (&
7 05
o
—
3 & O °
w < 5 %
e 5 w B o
S B 2 & 2
ez Z = @ Z
=z Q < o <
o © e O 9@
O o &6 & &
o W n n
e 2 8 B B
Zl 2 & 2 2 ¢
ﬂREEm
EEPDDD
= I
X S
UURUR <
XX XX x
X< XX x
] X
|
//
///////
R N

7 ~ Ry
//Qﬁﬁ@%@\%///
RN A
. ////// /QU@Q@ 9
S SIS
200} S ~
. ' ™ Mrn -
\ \ " —
% ;o S g
— _— e~ _1 SN2
= N A& D — OXxu
/%%%z oot | ] w=9S
== PP T N — = — —h 25,
P e < 1+ === g
—— =+ X f o //U_
e e A e %
— 4 —— = \\ H \ %&%
- —  —3 - — / D) SN
— = 0. —fF — m \ N
— = ] =" N4
== — | — ] =
7 — A ‘
= "H44.30 AC.] /| — |— —
— 1= |/ ), u HNEES
9 ]
_ TO DETENTION < 3 | % ;
\Z — N~ -
! S SR I G ~ = S
3 p - od % § NI - b
<SS o
i Vool 5 - i
Mm W\ / / / T — 9 _— 1T \
TILWH 2 _ ~— ~ V
\ —_— Olol~ m o i N ) —~~ —~S ——— — F— /
o —
B [y N~ - = — —
//ﬁ, — ”WPM —_ T ~—. - T o — \
AN W\ [ D I e IR S L

- _
I/}

CONRE™
?p\\l\\\\G

m.-s ) 172} >
%] >
= ¢\ B2 /
NN AN A bl
3 y N\ ERuE _
. /00 /AJIUM(&W \\ & | | ‘
(s EeNUNN N S | I
N\ ~NO Vv\ N / o) *
ol A\ 2 @ ‘ 3 |
3=\ RN o] _ Ew * | =
o0 = / > .o =Z S
[ <+ / / xS A@ ~
M 33K \ =24 5> 1§
z & N zu s \ o [ m\
= < / N S & Wm
\q S / ~ wEg 29 I |&5
/ AN & // KA S ‘ SE | &m_
[}
® & N \\ g | S=
N ~ *WrML
/S o383 AN N Do ‘ | |53
$33 S ~ 58
/ 2888 . N ~ | =5
1853 N N - | o
/ . T~
= S~
~ - |
|

FL(W)8"PVC
f(S)8"PVC

SSMH TE.

fL(N)8”PVC
1015.26
1008.76
1008.62

SSMH T.E.
fL(N)8"PVC
f(E)8"PVC

1013.74
1008.19
1008.10

3

SSMH T.E.
L (W)8"PVC
£(S)8"PVC

—_———_—
—_—

1017.75
=1007.40
1007.33

——

SSMH T.E.

fL(NE)8"PVC

f(S)8"PVC
1012.35
1006.27
1006.27
1005.10

»

SSMH TE.
fL(N)8"PVC
FL(W)8"PVC
i(s)8"PVC

uu4 Blubq  wdgg:e — 2Z0Z ‘b0 984  L:noApl BmpzE dVIN JOVNIVHA Q3SOdOMd\Supld Huwad\Bmp\ 659012\ d\S108(04d\ YIANIS-SdT1FHA\\



Daniel Finn

Feb 04, 2022 - 4:04pm

\\\phelps—server\projects\P\210639\dwg\permit plans\DETENTION BASIN.dwg Layout:1

WITH ENGINEER FOR POTENTIAL RE-USE)

\ =0 O e \ ay
\ ’ ¥
\ \ 100-YEAR WSEL=1001.89 / //
LLA
N
INSTALL TRASH RACK J
—+004— < g
—+003— I g o ‘g Ny g"
TOP OF STRUCTURE CASTING \ = B EEER
OPEN TOP ———+00+— \ : ey
i) 08— \ Z st aq8
N —999— \ - o Ny v -9 = g 2
W \ INSTALL OTULET CONTROL 2355735
97— , STRUCTURE (SEE DETAIL, / 8 R RT3
EL= 1002.00 —_—— ——- S THIS SHEET) /7 o © g
3 i ssen |/ : :
PROPOSED —— f 05021 S 7 /// / '/
p—— —_ “-‘ -i Q- / Z
12”x6” OPENING — —DETENTION BASIN b — — TRACT A %ﬁiﬁf ) / / / L/ , .
EL. = 998.50 i F— — 205 Iy / /[ WORK IN RIGHT OF WAY SHALL BE LIMITED TO 2 g
—— — — — — - . |/ REMOVAL OF EXISTING STORM SEWER, VE&
. —— e —— T | 5 /|| RE-GRADING AND AND RE-SETTING RIPRAP z%3
- — —596— — ; (CONTRACTOR TO DOCUMENT EXISTING RIPRAP £9s
—999 o / / zZ s
8 [ o m =
/

o 0101°
4 e —— n:7L ‘/\_ / / /
”eq4” —+00+— 22 I
4”x4” OPENING s dfoo——1___ 77 p,
EL. = 995.50 | 1663 f:- / 77 / | W
———INSTALL ORIFICE PLATE AND TRASH o— —— N{’ﬁ"iubi; ;
S 4 S e el SN\ PY
RACK OVER OPENING o A IS e g
BOTTOM OF DETENTION = 995.50 T 04— — Vi s ety e
BOTTOM OF STRUCTURE = 994.50 - — E— "&rﬂlfs:,? ;é;‘%‘ﬁég%‘,”
e 1 O S —_— — -~’H;:'{" :"'"".‘. »‘\‘ ‘4“» e l
e it fay
7\_5::&()% - 7 \ E,.._ ss
- — -~ i
o
SPECIAL 4'x4” OUTLET CONTROL AREA INLET \ ] 06— / [ 8
WEST SIDE VIEW \ ' OVERFLOW W
INSTALL DETENTION BASIN BERM INSTALL 40° OVERFLOW WEIR P4 )
EL=1004.0 —1 EL=1002.5 -— ¥s)
1 <, A
EXTENDED DRY DETENTION BASIN D 5
L
LEGEND Z o W =
= o
———o5—0—= TREATMENT AREA=9.43 ACRES STNG MINOR CONTOUR o i = 8
n
7 IMPERVIOUS=25.87% —— ——— ——  EXISTING MAJOR CONTOUR = = O
© © WATER QUALITY VOLUME=13,264 C.F. PROPOSED MINOR CONTOUR z 8 E =
o o PROPOSED MAJOR CONTOUR o o
WATER QUALITY VOLUME ELEV.=982.93 o N
EL. = 1002.00 mmw =mmmm = {00-YEAR WSE ' l (| < e
PROPOSED 18" HDPE BOTTOM OF BASIN=980.00 — — — L O
= . EMERGENCY SPILLWAY Q >
_ (08 <
15”x6” OPENING 1 VLN G o a1 Low Fow Opening, Orifice Plate TOP OF BERM=987.00 PROPOSED STORM PIPE SCALE: 1”=20’ = -
EL. = 999.20 b =
ORIFICE PLATE —— — 777 N i Yl ity o 20° 40’ > N . -
(SOUTH WALL, 4, e I IIHHH\JS<_ T m — |:
SEE DETAIL THIS SHEET) - - WELDS O w a =
T 0, o © = <Z( =
EL. = 995.50 CORNERS W/ 2° MIN. EMBED. TOF VEW Q ® )
PRE—-FABRICATED (f)
3/4" GAL. STEEL TRASH u 2 oy
RACK W/ 3" MAX. ()]
OPENINGS O N 'sf)
TRASH RACK FL=995.50 172 * AL L 6 Z s Wl
CORNERS W/ % N, EUBED. ¥ 4"x4” OPENING IN STRUCTURE L
A‘ EL= 1028.00 100—YEAR OVERFLOW —J
o * 100-Y =
s R —Year Inflow Q,, =44.00 CFS
BOTTOM OF DETENTION = 995.50 N d B 7 100 ; x Lo
BOTTOM OF STRUCTURE = 994.50 | 6" x 6" x 1/4" (MIN.) STAINLESS 100—Year WSE = 1002.0 O
) g STEEL PLATE FABRICATE PLATE W/ u
o (4) 3/4" | | / V—NOTCH OPENING TO MATCH , >
I———I > DIA. HOLES | | CURVATURE OF MANHOLE WALL. Emergency Spl”WGy EleVthon = 10025 |_
E?i%f}fﬁm FRONT VEW | | Emergency Spillway Width = 40’ O
OPENIN(
, SECTION A-A | | . , ,
SPECIAL 4'x4 OUTLET CONTROL AREA INLET \ L _ . —EL= 99550 1OO—Yeor15Emergency Spillway FIow15Depth, H = 0.5 (1003.0")
NOTE _ . _ .
SOUTH SIDE VIEW 1. All stesl components shall be hot dip galvanized. i Q - CLH 4400 - (31)(40)(H)
= it 898 o e g, o Sme st o
Detention Basin Berm Elevation = 1004.0’
SIDE TRASH RACK DETAIL
AT OUTFALL STRUCTURES ORIFICE PLATE DETAIL
NTS
. Elevations shown on ”
Locations shown on construction plans are c
4’—0" Min ” construction plans are top of inlet side of @
6"|‘ - 6 structure. No. 4 Bars @ 6”ctrs Approved Steps (ASTM C—478): >
center of structure. : : - Clay & Bailey 2102 Cast Iron; 3
W (Both Ways) - MA Industries, Inc. No.PS1—PF, PS2—PF
© American Step Co., Inc. ML—13;
=¢ Slope ¥;” Per Foot ‘
©
I S S SN I Qutlet Control Structure Notes
- . L Concrete
©
5 6 § General 5. Concrete used in this work shall be KCMMB4K, as approved by 12. All reinforcing'ste'fal shqll be suppc?rted on fabricated steel bar
. . 1 7] 2 the Kansas City Metropolitan Materials Board, and shall meet the supports @ 3—0" maximum spacing.
C ——r (TZ iczla)r = 1. All storm sewer structures shall be pre—cast or poured in place. requirements of the Lee’s Summit Municipal Code. o
S v yp . ‘cé{ If pre—cast structures are used for publicly financed, maintained 13. AII'doweIs shall be accurately placed and secure!y 'tled in place
. - — S| < or administered construction, the tops shall be poured in place 6. Concrete construction shall meet the applicable requirements of prior to plqcemenjc of bottom slab concret-e. Sticking of dowels
A -~Q v % NE and the wall steel shall be left exposed to a height 2" below the Standard Specifications for State Road and Bridge Construction, into fresh or partially hardened concrete will not be acceptable. S
| § £ ? % finish top elevation, or as directed by the City Engineer. Kansas Department of Transportation, latest edition, except as . z
pe / : |2 |3 modified in the Lee's Summit Municipal Code. Construction AR
N ‘; S 2. Pre—cast shop drawings are to be approved by the City Engineer ol =2 é é S
< for publicly financed or administered projects. Pre—cast shop 7. Inlet floors shall be shaped with non—reinforced concrete inverts 14. The bottom slab shall be at least 24 hours old before placing ol £ @ NI §
— drawings for privately financed projects are to be submitted to to provide smooth flow. sidewall concrete. All sidewall forms shall remain in place a 22 2|8 ho S R
» AN| o ~» 8
V 6 Wall the Engineering Services Division of the Planning and 8. Bevel all exposed edges with 3/4 triangular molding. minimum of 24 hours after sidewalls are poured before removal, 1 % 5 ' 5 SR
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© No. 4 Bars @ 12" ctrs. 6” ; ; curing compound. Z[=| S o b
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Concrete Footin (B(;th Ways) ) ("L"+”H™) and ("W"+"H") less then or equal to 20. For boxes noted otherwise. Tolerance of +/— %3" shall be permitted. Infrastructure Standards, as promulgated by the City Engineer.
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Design Procedure Form: WQV 40 Hour Drawdown Calculations

Main Worksheet

Designer: DAF
ecked By: JDC
Company: Phelps Engineering, Inc
Date: 2/4/2022
Project: 291 and Market Street
Location: Lee's Summit MO

1. Basin Water Quality Volume

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

Step 1) Tributary area to EDW, Ay (ac) At (ac) = 4.20
Step 2) Calculate WQv using methodology in Section 6 WQv (ac-ft) = 0.26
WQV (cf) = 11,473

lla. Water Quality Outlet Type
Step 1) Set water quality outlet type: Outlet Type = 1

Type 1 = single orifice

Type 2 = perforated riser or plate

Type 3 = v-notch weir
Vb. Water Quality Pool Qutlet, Single Orifice
Step 1) Depth of water quality volume above permanent pool, Zyq (ft) Zyq (ft) = 3
Step 2) Average head of water quality volume over invert of orifice, Hyq (ft)

Hwo = 0.5 * Zyg Hwq () = 15
Step 3) Average water quality outflow rate, Qyq (cfs)

Qwo = (WQV * 43,560)/(40 * 3,600) Quwo (cfs) = 0.08
Step 4) Set value of orifice discharge coefficient, C,

C, = 0.66 when thickness of riser/weir plate is = or < orifice diameter

C, = 0.80 when thickness of riser/weir plate is > orifice diameter Co= 0.66
Step 5) Water quality outlet orifice diameter (minimum of 4 inches), D, (in)

Do =12 * 2 * (Quol(Co * n * (2 * g * H)*%)°° D, (in) = 1.50

(If orifice diameter < 4 inches, use outlet type 2 or 3) 15"
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Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 Jackson-10 YR Type Il 24-hr Default 2400 1 530 2
2 Jackson-100 YR Type Il 24-hr Default 2400 1 770 2
3 Jackson-2YR Type Il 24-hr Default 2400 1 3.50 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.700 74 >75% Grass cover, Good, HSG C (1S, 2S)
2.330 98 Paved parking, HSG C (1S)
5.030 85 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

5.030 HSGC 1S, 2S

0.000 HSG D

0.000 Other

5.030 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 2.700 0.000 0.000 2.700 >75% Grass cover, Good 1S, 2S
0.000 0.000 2.330 0.000 0.000 2.330 Paved parking 1S

0.000 0.000 5.030 0.000 0.000 5.030 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 1P 995.50 995.00 48.3 0.0104 0.013 0.0 18.0 0.0




Proposed Type Il 24-hr Jackson - 10 YR Rainfall=5.30"
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Proposed Detention Runoff Area=4.200 ac  55.48% Impervious Runoff Depth=3.85"
Tc=5.0 min CN=87 Runoff=28.39 cfs 1.348 af

Subcatchment2S: Proposed Bypass Runoff Area=0.830 ac 0.00% Impervious Runoff Depth=2.61"
Tc=5.0min CN=74 Runoff=4.01 cfs 0.180 af

Pond 1P: Proposed Detention Peak Elev=1,000.44" Storage=28,419 cf Inflow=28.39 cfs 1.348 af
Outflow=6.25 cfs 1.244 af

Link 1L: Proposed Total Inflow=9.06 cfs 1.424 af
Primary=9.06 cfs 1.424 af

Total Runoff Area = 5.030 ac Runoff Volume = 1.528 af Average Runoff Depth = 3.65"
53.68% Pervious =2.700 ac  46.32% Impervious = 2.330 ac
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Summary for Subcatchment 1S: Proposed Detention

Runoff = 28.39cfs @ 11.96 hrs, Volume= 1.348 af, Depth= 3.85"
Routed to Pond 1P : Proposed Detention

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr Jackson - 10 YR Rainfall=5.30"

Area (ac) CN Description

1.870 74 >75% Grass cover, Good, HSG C
2.330 98 Paved parking, HSG C

4.200 87 Weighted Average

1.870 44.52% Pervious Area
2.330 55.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Proposed Detention

Hydrograph
o] | [mses@meshs]
21|  F . Runoff=28.39 cfs @ 11.96 hrs
1| ¥V . . . . . . | | Typell24-hr
4| ¥l  Jackson-10 YR Rainfall=5.30"
23 . ¥l . . . . | RunoffArea=4.200 ac
©fl M RunoffVolume=1.348 af
gefl W RunoffDepth=3s5"
g 0] 4okt - -beb oo et otehocio oo 4o -Tos5.0 min-
B N S S S R R R L o
10] '[ﬁﬁ[ﬁ]ﬁﬁ]ﬁﬁ’lﬁﬁ’lgfﬁﬁ1’ﬁIﬁIﬁIﬁ’Cﬁ7ﬁﬁ7ﬁﬁTﬁﬁ1’ﬁIﬁﬁ[ﬁﬁ[ﬁﬁ[ﬁ’[ﬁ’[]’ﬁ]’ﬁﬁ
g1 =
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Hydrograph for Subcatchment 1S: Proposed Detention

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 5.30 3.85 0.00
0.50 0.03 0.00 0.00 27.00 5.30 3.85 0.00
1.00 0.06 0.00 0.00 27.50 5.30 3.85 0.00
1.50 0.09 0.00 0.00 28.00 5.30 3.85 0.00
2.00 0.12 0.00 0.00 28.50 5.30 3.85 0.00
2.50 0.15 0.00 0.00 29.00 5.30 3.85 0.00
3.00 0.18 0.00 0.00 29.50 5.30 3.85 0.00
3.50 0.22 0.00 0.00 30.00 5.30 3.85 0.00
4.00 0.25 0.00 0.00 30.50 5.30 3.85 0.00
4.50 0.29 0.00 0.00 31.00 5.30 3.85 0.00
5.00 0.33 0.00 0.01 31.50 5.30 3.85 0.00
5.50 0.38 0.00 0.03 32.00 5.30 3.85 0.00
6.00 0.42 0.01 0.06 32.50 5.30 3.85 0.00
6.50 0.47 0.02 0.08 33.00 5.30 3.85 0.00
7.00 0.52 0.03 0.11 33.50 5.30 3.85 0.00
7.50 0.58 0.04 0.13 34.00 5.30 3.85 0.00
8.00 0.64 0.06 0.16 34.50 5.30 3.85 0.00
8.50 0.70 0.09 0.22 35.00 5.30 3.85 0.00
9.00 0.78 0.12 0.29 35.50 5.30 3.85 0.00
9.50 0.86 0.16 0.34 36.00 5.30 3.85 0.00
10.00 0.96 0.20 0.45 36.50 5.30 3.85 0.00
10.50 1.08 0.27 0.63 37.00 5.30 3.85 0.00
11.00 1.25 0.37 0.95 37.50 5.30 3.85 0.00
11.50 1.50 0.54 1.72 38.00 5.30 3.85 0.00
12.00 3.51 2.19 23.82 38.50 5.30 3.85 0.00
12.50 3.90 2.54 2.14 39.00 5.30 3.85 0.00
13.00 4.09 2.72 1.34 39.50 5.30 3.85 0.00
13.50 4.23 2.85 1.02 40.00 5.30 3.85 0.00
14.00 4.35 2.96 0.80 40.50 5.30 3.85 0.00
14.50 4.44 3.04 0.71 41.00 5.30 3.85 0.00
15.00 4.52 3.12 0.64 41.50 5.30 3.85 0.00
15.50 4.60 3.19 0.57 42.00 5.30 3.85 0.00
16.00 4.66 3.25 0.49 42.50 5.30 3.85 0.00
16.50 4.72 3.31 0.46 43.00 5.30 3.85 0.00
17.00 4.78 3.36 0.44 43.50 5.30 3.85 0.00
17.50 4.83 3.41 0.41 44.00 5.30 3.85 0.00
18.00 4.88 3.46 0.38 44,50 5.30 3.85 0.00
18.50 4.93 3.50 0.36 45.00 5.30 3.85 0.00
19.00 4.97 3.54 0.33 45,50 5.30 3.85 0.00
19.50 5.01 3.58 0.31 46.00 5.30 3.85 0.00
20.00 5.05 3.61 0.28 46.50 5.30 3.85 0.00
20.50 5.08 3.64 0.27 47.00 5.30 3.85 0.00
21.00 5.11 3.67 0.27 47.50 5.30 3.85 0.00
21.50 5.15 3.70 0.26 48.00 5.30 3.85 0.00
22.00 5.18 3.74 0.26
22.50 5.21 3.77 0.25
23.00 5.24 3.79 0.24
23.50 5.27 3.82 0.24
24.00 5.30 3.85 0.23
24.50 5.30 3.85 0.00
25.00 5.30 3.85 0.00
25.50 5.30 3.85 0.00
26.00 5.30 3.85 0.00
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Summary for Subcatchment 2S: Proposed Bypass

Runoff = 401 cfs@ 11.96 hrs, Volume= 0.180 af, Depth= 2.61"
Routed to Link 1L : Proposed Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr Jackson - 10 YR Rainfall=5.30"

Area (ac) CN Description

0.830 74 >75% Grass cover, Good, HSG C
0.000 98 Paved parking, HSG C

0.830 74  Weighted Average

0.830 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S: Proposed Bypass

Hydrograph
|| Eaweimsws ]
41 7 @ Runoft=401cfs @196 hrs
TV v . Typeli24d-hr
{1\ 4 = Jackson-10 YR Rainfall=5.30"
J1 B RunoffArea=0830ac
11 /@ 1 1 RunoffVolume=0.180 af
el @0 Runoffbept=2et
s 97 Tesomin
1t 4  CN=14
1t :; S
T L [ S B S A A B R
0_- 1 1

L I B N u||/uu|/r/un|'|u||/|u|||u||run|nun|nu|||u||run|nun|uu|nur|rur|ru||nun|nur|rur|
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Hydrograph for Subcatchment 2S: Proposed Bypass

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 5.30 2.61 0.00
0.50 0.03 0.00 0.00 27.00 5.30 2.61 0.00
1.00 0.06 0.00 0.00 27.50 5.30 2.61 0.00
1.50 0.09 0.00 0.00 28.00 5.30 2.61 0.00
2.00 0.12 0.00 0.00 28.50 5.30 2.61 0.00
2.50 0.15 0.00 0.00 29.00 5.30 2.61 0.00
3.00 0.18 0.00 0.00 29.50 5.30 2.61 0.00
3.50 0.22 0.00 0.00 30.00 5.30 2.61 0.00
4.00 0.25 0.00 0.00 30.50 5.30 2.61 0.00
4.50 0.29 0.00 0.00 31.00 5.30 2.61 0.00
5.00 0.33 0.00 0.00 31.50 5.30 2.61 0.00
5.50 0.38 0.00 0.00 32.00 5.30 2.61 0.00
6.00 0.42 0.00 0.00 32.50 5.30 2.61 0.00
6.50 0.47 0.00 0.00 33.00 5.30 2.61 0.00
7.00 0.52 0.00 0.00 33.50 5.30 2.61 0.00
7.50 0.58 0.00 0.00 34.00 5.30 2.61 0.00
8.00 0.64 0.00 0.00 34.50 5.30 2.61 0.00
8.50 0.70 0.00 0.00 35.00 5.30 2.61 0.00
9.00 0.78 0.00 0.00 35.50 5.30 2.61 0.00
9.50 0.86 0.01 0.01 36.00 5.30 2.61 0.00
10.00 0.96 0.02 0.02 36.50 5.30 2.61 0.00
10.50 1.08 0.04 0.04 37.00 5.30 2.61 0.00
11.00 1.25 0.07 0.07 37.50 5.30 2.61 0.00
11.50 1.50 0.15 0.16 38.00 5.30 2.61 0.00
12.00 3.51 1.25 3.47 38.50 5.30 2.61 0.00
12.50 3.90 1.52 0.34 39.00 5.30 2.61 0.00
13.00 4.09 1.66 0.21 39.50 5.30 2.61 0.00
13.50 4.23 1.77 0.16 40.00 5.30 2.61 0.00
14.00 4.35 1.85 0.13 40.50 5.30 2.61 0.00
14.50 4.44 1.93 0.12 41.00 5.30 2.61 0.00
15.00 4.52 1.99 0.10 41.50 5.30 2.61 0.00
15.50 4.60 2.05 0.09 42.00 5.30 2.61 0.00
16.00 4.66 2.10 0.08 42.50 5.30 2.61 0.00
16.50 4.72 2.15 0.08 43.00 5.30 2.61 0.00
17.00 4.78 2.19 0.07 43.50 5.30 2.61 0.00
17.50 4.83 2.23 0.07 44.00 5.30 2.61 0.00
18.00 4.88 2.27 0.06 44,50 5.30 2.61 0.00
18.50 4.93 2.31 0.06 45.00 5.30 2.61 0.00
19.00 4.97 2.34 0.06 45,50 5.30 2.61 0.00
19.50 5.01 2.37 0.05 46.00 5.30 2.61 0.00
20.00 5.05 2.40 0.05 46.50 5.30 2.61 0.00
20.50 5.08 243 0.05 47.00 5.30 2.61 0.00
21.00 5.11 2.45 0.04 47.50 5.30 2.61 0.00
21.50 5.15 2.48 0.04 48.00 5.30 2.61 0.00
22.00 5.18 2.51 0.04
22.50 5.21 2.53 0.04
23.00 5.24 2.56 0.04
23.50 5.27 2.58 0.04
24.00 5.30 2.61 0.04
24.50 5.30 2.61 0.00
25.00 5.30 2.61 0.00
25.50 5.30 2.61 0.00
26.00 5.30 2.61 0.00
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Summary for Pond 1P: Proposed Detention

Inflow Area = 4.200 ac, 55.48% Impervious, Inflow Depth = 3.85" for Jackson - 10 YR event
Inflow = 28.39cfs @ 11.96 hrs, Volume= 1.348 af

Outflow = 6.25cfs @ 12.10 hrs, Volume= 1.244 af, Atten=78%, Lag= 8.2 min
Primary = 6.25cfs @ 12.10 hrs, Volume= 1.244 af

Routed to Link 1L : Proposed Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 1,000.44' @ 12.10 hrs Surf.Area= 10,208 sf Storage= 28,419 cf

Plug-Flow detention time= 299.5 min calculated for 1.243 af (92% of inflow)
Center-of-Mass det. time= 258.0 min ( 1,053.1 - 795.0 )

Volume Invert Avail.Storage Storage Description
#1 995.50' 75,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
995.50 100 0 0
996.00 1,400 375 375
997.00 4,400 2,900 3,275
1,004.00 16,210 72,135 75,410
Device Routing Invert Outlet Devices
#1  Primary 995.50' 18.0" Round Culvert

L=48.3" RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 995.50' / 995.00' S=0.0104"'/" Cc=0.900
n=0.013, Flow Area= 1.77 sf

#2 Device 1 995.50' 1.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 998.50' 12.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#4  Device 1 999.20' 15.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#5 Device 1 1,002.00" 288.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=6.25 cfs @ 12.10 hrs HW=1,000.44' (Free Discharge)
=Culvert (Passes 6.25 cfs of 17.42 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.13 cfs @ 10.64 fps)
3=0Orifice/Grate (Orifice Controls 3.13 cfs @ 6.26 fps)
4=0rifice/Grate (Orifice Controls 2.99 cfs @ 4.78 fps)
5=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 1P: Proposed Detention
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Stage-Area-Storage

Pond 1P: Proposed Detention
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Hydrograph for Pond 1P: Proposed Detention

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 995.50 0.00
1.00 0.00 0 995.50 0.00
2.00 0.00 0 995.50 0.00
3.00 0.00 0 995.50 0.00
4.00 0.00 0 995.50 0.00
5.00 0.01 7 995.53 0.00
6.00 0.06 81 995.71 0.02
7.00 0.11 267 995.92 0.04
8.00 0.16 602 996.14 0.04
9.00 0.29 1,220 996.42 0.05
10.00 0.45 2,268 996.75 0.06
11.00 0.95 4,382 997.24 0.08
12.00 23.82 25,794 1,000.18 5.56
13.00 1.34 20,050 999.56 3.13
14.00 0.80 16,290 999.11 1.51
15.00 0.64 14,627 998.89 0.90
16.00 0.49 13,945 998.80 0.64
17.00 0.44 13,561 998.75 0.51
18.00 0.38 13,339 998.72 0.44
19.00 0.33 13,149 998.69 0.38
20.00 0.28 12,965 998.67 0.33
21.00 0.27 12,831 998.65 0.29
22.00 0.26 12,758 998.64 0.27
23.00 0.24 12,700 998.63 0.26
24.00 0.23 12,648 998.62 0.25
25.00 0.00 12,051 998.54 0.13
26.00 0.00 11,650 998.48 0.10
27.00 0.00 11,288 998.43 0.10
28.00 0.00 10,930 998.38 0.10
29.00 0.00 10,575 998.32 0.10
30.00 0.00 10,223 998.27 0.10
31.00 0.00 9,875 998.22 0.10
32.00 0.00 9,530 998.16 0.10
33.00 0.00 9,189 998.11 0.09
34.00 0.00 8,851 998.05 0.09
35.00 0.00 8,517 998.00 0.09
36.00 0.00 8,187 997.94 0.09
37.00 0.00 7,861 997.89 0.09
38.00 0.00 7,538 997.83 0.09
39.00 0.00 7,219 997.78 0.09
40.00 0.00 6,905 997.72 0.09
41.00 0.00 6,594 997.67 0.09
42.00 0.00 6,287 997.61 0.08
43.00 0.00 5,985 997.56 0.08
44.00 0.00 5,687 997.50 0.08
45.00 0.00 5,393 997.44 0.08
46.00 0.00 5,103 997.39 0.08
47.00 0.00 4,818 997.33 0.08

48.00 0.00 4,538 997.27 0.08
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Stage-Discharge for Pond 1P: Proposed Detention

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
995.50 0.00 998.15 0.10 1,000.80 7.07 1,003.45 22.83
995.55 0.00 998.20 0.10 1,000.85 7.18 1,003.50 22.91
995.60 0.01 998.25 0.10 1,000.90 7.28 1,003.55 22.99
995.65 0.02 998.30 0.10 1,000.95 7.39 1,003.60 23.07
995.70 0.02 998.35 0.10 1,001.00 7.49 1,003.65 23.15
995.75 0.03 998.40 0.10 1,001.05 7.59 1,003.70 23.22
995.80 0.03 998.45 0.10 1,001.10 7.69 1,003.75 23.30
995.85 0.03 998.50 0.10 1,001.15 7.79 1,003.80 23.38
995.90 0.03 998.55 0.14 1,001.20 7.88 1,003.85 23.46
995.95 0.04 998.60 0.20 1,001.25 7.98 1,003.90 23.53
996.00 0.04 998.65 0.29 1,001.30 8.07 1,003.95 23.61
996.05 0.04 998.70 0.39 1,001.35 8.17 1,004.00 23.69
996.10 0.04 998.75 0.51 1,001.40 8.26
996.15 0.05 998.80 0.63 1,001.45 8.35
996.20 0.05 998.85 0.77 1,001.50 8.44
996.25 0.05 998.90 0.92 1,001.55 8.53
996.30 0.05 998.95 1.08 1,001.60 8.62
996.35 0.05 999.00 1.24 1,001.65 8.71
996.40 0.05 999.05 1.38 1,001.70 8.79
996.45 0.06 999.10 1.50 1,001.75 8.88
996.50 0.06 999.15 1.61 1,001.80 8.96
996.55 0.06 999.20 1.7 1,001.85 9.05
996.60 0.06 999.25 1.84 1,001.90 9.13
996.65 0.06 999.30 2.01 1,001.95 9.21
996.70 0.06 999.35 2.20 1,002.00 9.29
996.75 0.06 999.40 2.40 1,002.05 10.23
996.80 0.07 999.45 2.62 1,002.10 11.89
996.85 0.07 999.50 2.85 1,002.15 14.01
996.90 0.07 999.55 3.09 1,002.20 16.50
996.95 0.07 999.60 3.35 1,002.25 19.32
997.00 0.07 999.65 3.61 1,002.30 20.93
997.05 0.07 999.70 3.88 1,002.35 21.02
997.10 0.07 999.75 4.1 1,002.40 21.10
997.15 0.07 999.80 4.32 1,002.45 21.19
997.20 0.08 999.85 4.51 1,002.50 21.27
997.25 0.08 999.90 4.69 1,002.55 21.36
997.30 0.08 999.95 4.86 1,002.60 21.44
997.35 0.08 1,000.00 5.02 1,002.65 21.53
997.40 0.08 1,000.05 5.18 1,002.70 21.61
997.45 0.08 1,000.10 5.33 1,002.75 21.69
997.50 0.08 1,000.15 5.48 1,002.80 21.78
997.55 0.08 1,000.20 5.62 1,002.85 21.86
997.60 0.08 1,000.25 5.75 1,002.90 21.94
997.65 0.09 1,000.30 5.89 1,002.95 22.02
997.70 0.09 1,000.35 6.02 1,003.00 22.11
997.75 0.09 1,000.40 6.14 1,003.05 22.19
997.80 0.09 1,000.45 6.27 1,003.10 22.27
997.85 0.09 1,000.50 6.39 1,003.15 22.35
997.90 0.09 1,000.55 6.51 1,003.20 22.43
997.95 0.09 1,000.60 6.63 1,003.25 22.51
998.00 0.09 1,000.65 6.74 1,003.30 22.59
998.05 0.09 1,000.70 6.85 1,003.35 22.67
998.10 0.09 1,000.75 6.96 1,003.40 22.75




Proposed Type Il 24-hr Jackson - 10 YR Rainfall=5.30"

Prepared by {enter your company name here} Printed 2/4/2022
HydroCAD® 10.10-6a s/n 09856 © 2020 HydroCAD Software Solutions LLC Page 17

Stage-Area-Storage for Pond 1P: Proposed Detention

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
995.50 100 0 1,000.80 10,811 32,176
995.60 360 23 1,000.90 10,980 33,266
995.70 620 72 1,001.00 11,149 34,372
995.80 880 147 1,001.10 11,317 35,495
995.90 1,140 248 1,001.20 11,486 36,636
996.00 1,400 375 1,001.30 11,655 37,793
996.10 1,700 530 1,001.40 11,823 38,967
996.20 2,000 715 1,001.50 11,992 40,157
996.30 2,300 930 1,001.60 12,161 41,365
996.40 2,600 1,175 1,001.70 12,330 42,589
996.50 2,900 1,450 1,001.80 12,498 43,831
996.60 3,200 1,755 1,001.90 12,667 45,089
996.70 3,500 2,090 1,002.00 12,836 46,364
996.80 3,800 2,455 1,002.10 13,004 47,656
996.90 4,100 2,850 1,002.20 13,173 48,965
997.00 4,400 3,275 1,002.30 13,342 50,291
997.10 4,569 3,723 1,002.40 13,511 51,634
997.20 4,737 4,189 1,002.50 13,679 52,993
997.30 4,906 4,671 1,002.60 13,848 54,369
997.40 5,075 5,170 1,002.70 14,017 55,763
997.50 5,244 5,686 1,002.80 14,185 57,173
997.60 5,412 6,219 1,002.90 14,354 58,600
997.70 5,581 6,768 1,003.00 14,523 60,044
997.80 5,750 7,335 1,003.10 14,692 61,504
997.90 5,918 7,918 1,003.20 14,860 62,982
998.00 6,087 8,519 1,003.30 15,029 64,476
998.10 6,256 9,136 1,003.40 15,198 65,988
998.20 6,425 9,770 1,003.50 15,366 67,516
998.30 6,593 10,421 1,003.60 15,535 69,061
998.40 6,762 11,088 1,003.70 15,704 70,623
998.50 6,931 11,773 1,003.80 15,873 72,202
998.60 7,099 12,475 1,003.90 16,041 73,797
998.70 7,268 13,193 1,004.00 16,210 75,410
998.80 7,437 13,928
998.90 7,606 14,680
999.00 7,774 15,449
999.10 7,943 16,235
999.20 8,112 17,038
999.30 8,280 17,857
999.40 8,449 18,694
999.50 8,618 19,547
999.60 8,787 20,418
999.70 8,955 21,305
999.80 9,124 22,209
999.90 9,293 23,129
1,000.00 9,461 24,067
1,000.10 9,630 25,022
1,000.20 9,799 25,993
1,000.30 9,968 26,981
1,000.40 10,136 27,987
1,000.50 10,305 29,009
1,000.60 10,474 30,048
1,000.70 10,642 31,103
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Hydrograph for Link 1L: Proposed Total

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 0.00 0.00 26.50 0.10 0.00 0.10
0.50 0.00 0.00 0.00 27.00 0.10 0.00 0.10
1.00 0.00 0.00 0.00 27.50 0.10 0.00 0.10
1.50 0.00 0.00 0.00 28.00 0.10 0.00 0.10
2.00 0.00 0.00 0.00 28.50 0.10 0.00 0.10
2.50 0.00 0.00 0.00 29.00 0.10 0.00 0.10
3.00 0.00 0.00 0.00 29.50 0.10 0.00 0.10
3.50 0.00 0.00 0.00 30.00 0.10 0.00 0.10
4.00 0.00 0.00 0.00 30.50 0.10 0.00 0.10
4.50 0.00 0.00 0.00 31.00 0.10 0.00 0.10
5.00 0.00 0.00 0.00 31.50 0.10 0.00 0.10
5.50 0.01 0.00 0.01 32.00 0.10 0.00 0.10
6.00 0.02 0.00 0.02 32.50 0.09 0.00 0.09
6.50 0.03 0.00 0.03 33.00 0.09 0.00 0.09
7.00 0.04 0.00 0.04 33.50 0.09 0.00 0.09
7.50 0.04 0.00 0.04 34.00 0.09 0.00 0.09
8.00 0.04 0.00 0.04 34.50 0.09 0.00 0.09
8.50 0.05 0.00 0.05 35.00 0.09 0.00 0.09
9.00 0.06 0.00 0.06 35.50 0.09 0.00 0.09
9.50 0.07 0.00 0.07 36.00 0.09 0.00 0.09
10.00 0.09 0.00 0.09 36.50 0.09 0.00 0.09
10.50 0.11 0.00 0.11 37.00 0.09 0.00 0.09
11.00 0.15 0.00 0.15 37.50 0.09 0.00 0.09
11.50 0.25 0.00 0.25 38.00 0.09 0.00 0.09
12.00 9.03 0.00 9.03 38.50 0.09 0.00 0.09
12.50 5.56 0.00 5.56 39.00 0.09 0.00 0.09
13.00 3.35 0.00 3.35 39.50 0.09 0.00 0.09
13.50 213 0.00 213 40.00 0.09 0.00 0.09
14.00 1.64 0.00 1.64 40.50 0.09 0.00 0.09
14.50 1.27 0.00 1.27 41.00 0.09 0.00 0.09
15.00 1.00 0.00 1.00 41.50 0.09 0.00 0.09
15.50 0.84 0.00 0.84 42.00 0.08 0.00 0.08
16.00 0.72 0.00 0.72 42.50 0.08 0.00 0.08
16.50 0.64 0.00 0.64 43.00 0.08 0.00 0.08
17.00 0.58 0.00 0.58 43.50 0.08 0.00 0.08
17.50 0.54 0.00 0.54 44.00 0.08 0.00 0.08
18.00 0.50 0.00 0.50 44.50 0.08 0.00 0.08
18.50 0.47 0.00 0.47 45.00 0.08 0.00 0.08
19.00 0.44 0.00 0.44 45.50 0.08 0.00 0.08
19.50 0.41 0.00 0.41 46.00 0.08 0.00 0.08
20.00 0.38 0.00 0.38 46.50 0.08 0.00 0.08
20.50 0.35 0.00 0.35 47.00 0.08 0.00 0.08
21.00 0.34 0.00 0.34 47.50 0.08 0.00 0.08
21.50 0.32 0.00 0.32 48.00 0.08 0.00 0.08
22.00 0.32 0.00 0.32
22.50 0.31 0.00 0.31
23.00 0.30 0.00 0.30
23.50 0.29 0.00 0.29
24.00 0.29 0.00 0.29
24.50 0.18 0.00 0.18
25.00 0.13 0.00 0.13
25.50 0.11 0.00 0.11
26.00 0.10 0.00 0.10
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Proposed Detention Runoff Area=4.200 ac  55.48% Impervious Runoff Depth=6.16"
Tc=5.0 min CN=87 Runoff=44.00 cfs 2.155 af

Subcatchment2S: Proposed Bypass Runoff Area=0.830 ac  0.00% Impervious Runoff Depth=4.66"
Tc=5.0 min CN=74 Runoff=7.04 cfs 0.322 af

Pond 1P: Proposed Detention Peak Elev=1,001.89" Storage=44,940 cf Inflow=44.00 cfs 2.155 af
Outflow=9.11 cfs 2.049 af

Link 1L: Proposed Total Inflow=14.98 cfs 2.371 af
Primary=14.98 cfs 2.371 af

Total Runoff Area = 5.030 ac Runoff Volume = 2.477 af Average Runoff Depth = 5.91"
53.68% Pervious =2.700 ac  46.32% Impervious = 2.330 ac
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Summary for Subcatchment 1S: Proposed Detention

Runoff = 44,00 cfs @ 11.96 hrs, Volume= 2.155 af, Depth= 6.16"
Routed to Pond 1P : Proposed Detention

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr Jackson - 100 YR Rainfall=7.70"

Area (ac) CN Description

1.870 74 >75% Grass cover, Good, HSG C
2.330 98 Paved parking, HSG C

4.200 87 Weighted Average

1.870 44.52% Pervious Area
2.330 55.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 1S: Proposed Detention
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Hydrograph for Subcatchment 1S: Proposed Detention

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 7.70 6.16 0.00
0.50 0.04 0.00 0.00 27.00 7.70 6.16 0.00
1.00 0.08 0.00 0.00 27.50 7.70 6.16 0.00
1.50 0.12 0.00 0.00 28.00 7.70 6.16 0.00
2.00 0.17 0.00 0.00 28.50 7.70 6.16 0.00
2.50 0.22 0.00 0.00 29.00 7.70 6.16 0.00
3.00 0.27 0.00 0.00 29.50 7.70 6.16 0.00
3.50 0.32 0.00 0.01 30.00 7.70 6.16 0.00
4.00 0.37 0.00 0.04 30.50 7.70 6.16 0.00
4.50 0.43 0.01 0.07 31.00 7.70 6.16 0.00
5.00 0.49 0.02 0.10 31.50 7.70 6.16 0.00
5.50 0.55 0.04 0.14 32.00 7.70 6.16 0.00
6.00 0.62 0.06 0.18 32.50 7.70 6.16 0.00
6.50 0.69 0.08 0.22 33.00 7.70 6.16 0.00
7.00 0.76 0.11 0.27 33.50 7.70 6.16 0.00
7.50 0.84 0.14 0.31 34.00 7.70 6.16 0.00
8.00 0.92 0.18 0.35 34.50 7.70 6.16 0.00
8.50 1.02 0.23 0.46 35.00 7.70 6.16 0.00
9.00 1.13 0.30 0.59 35.50 7.70 6.16 0.00
9.50 1.26 0.37 0.65 36.00 7.70 6.16 0.00
10.00 1.39 0.46 0.84 36.50 7.70 6.16 0.00
10.50 1.57 0.58 1.15 37.00 7.70 6.16 0.00
11.00 1.81 0.76 1.68 37.50 7.70 6.16 0.00
11.50 2.18 1.05 292 38.00 7.70 6.16 0.00
12.00 5.1 3.67 36.67 38.50 7.70 6.16 0.00
12.50 5.66 4.19 3.25 39.00 7.70 6.16 0.00
13.00 5.94 4.46 2.03 39.50 7.70 6.16 0.00
13.50 6.15 4.66 1.54 40.00 7.70 6.16 0.00
14.00 6.31 4.82 1.21 40.50 7.70 6.16 0.00
14.50 6.45 4.95 1.07 41.00 7.70 6.16 0.00
15.00 6.57 5.07 0.96 41.50 7.70 6.16 0.00
15.50 6.68 517 0.85 42.00 7.70 6.16 0.00
16.00 6.78 5.26 0.74 42.50 7.70 6.16 0.00
16.50 6.86 5.35 0.69 43.00 7.70 6.16 0.00
17.00 6.94 542 0.65 43.50 7.70 6.16 0.00
17.50 7.02 5.50 0.61 44.00 7.70 6.16 0.00
18.00 7.09 5.57 0.57 44,50 7.70 6.16 0.00
18.50 7.16 5.63 0.53 45.00 7.70 6.16 0.00
19.00 7.22 5.69 0.50 45,50 7.70 6.16 0.00
19.50 7.28 5.75 0.46 46.00 7.70 6.16 0.00
20.00 7.33 5.80 0.42 46.50 7.70 6.16 0.00
20.50 7.38 5.85 0.40 47.00 7.70 6.16 0.00
21.00 7.43 5.89 0.40 47.50 7.70 6.16 0.00
21.50 7.48 5.94 0.39 48.00 7.70 6.16 0.00
22.00 7.52 5.99 0.38
22.50 7.57 6.03 0.37
23.00 7.61 6.07 0.37
23.50 7.66 6.12 0.36
24.00 7.70 6.16 0.35
24.50 7.70 6.16 0.00
25.00 7.70 6.16 0.00
25.50 7.70 6.16 0.00
26.00 7.70 6.16 0.00
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Summary for Subcatchment 2S: Proposed Bypass

Runoff = 7.04 cfs@ 11.96 hrs, Volume=
Routed to Link 1L : Proposed Total

0.322 af, Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr Jackson - 100 YR Rainfall=7.70"

Area (ac) CN Description
0.830 74  >75% Grass cover, Good, HSG C
0.000 98 Paved parking, HSG C
0.830 74  Weighted Average
0.830 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Proposed Bypass
Hydrograph
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Hydrograph for Subcatchment 2S: Proposed Bypass

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 7.70 4.66 0.00
0.50 0.04 0.00 0.00 27.00 7.70 4.66 0.00
1.00 0.08 0.00 0.00 27.50 7.70 4.66 0.00
1.50 0.12 0.00 0.00 28.00 7.70 4.66 0.00
2.00 0.17 0.00 0.00 28.50 7.70 4.66 0.00
2.50 0.22 0.00 0.00 29.00 7.70 4.66 0.00
3.00 0.27 0.00 0.00 29.50 7.70 4.66 0.00
3.50 0.32 0.00 0.00 30.00 7.70 4.66 0.00
4.00 0.37 0.00 0.00 30.50 7.70 4.66 0.00
4.50 0.43 0.00 0.00 31.00 7.70 4.66 0.00
5.00 0.49 0.00 0.00 31.50 7.70 4.66 0.00
5.50 0.55 0.00 0.00 32.00 7.70 4.66 0.00
6.00 0.62 0.00 0.00 32.50 7.70 4.66 0.00
6.50 0.69 0.00 0.00 33.00 7.70 4.66 0.00
7.00 0.76 0.00 0.00 33.50 7.70 4.66 0.00
7.50 0.84 0.01 0.01 34.00 7.70 4.66 0.00
8.00 0.92 0.01 0.02 34.50 7.70 4.66 0.00
8.50 1.02 0.03 0.03 35.00 7.70 4.66 0.00
9.00 1.13 0.05 0.04 35.50 7.70 4.66 0.00
9.50 1.26 0.08 0.05 36.00 7.70 4.66 0.00
10.00 1.39 0.11 0.07 36.50 7.70 4.66 0.00
10.50 1.57 0.17 0.11 37.00 7.70 4.66 0.00
11.00 1.81 0.27 0.18 37.50 7.70 4.66 0.00
11.50 2.18 0.44 0.36 38.00 7.70 4.66 0.00
12.00 5.1 2.45 5.99 38.50 7.70 4.66 0.00
12.50 5.66 2.90 0.56 39.00 7.70 4.66 0.00
13.00 5.94 3.14 0.35 39.50 7.70 4.66 0.00
13.50 6.15 3.31 0.27 40.00 7.70 4.66 0.00
14.00 6.31 3.45 0.21 40.50 7.70 4.66 0.00
14.50 6.45 3.57 0.19 41.00 7.70 4.66 0.00
15.00 6.57 3.67 0.17 41.50 7.70 4.66 0.00
15.50 6.68 3.77 0.15 42.00 7.70 4.66 0.00
16.00 6.78 3.85 0.13 42.50 7.70 4.66 0.00
16.50 6.86 3.92 0.12 43.00 7.70 4.66 0.00
17.00 6.94 3.99 0.12 43.50 7.70 4.66 0.00
17.50 7.02 4.06 0.11 44.00 7.70 4.66 0.00
18.00 7.09 412 0.10 44,50 7.70 4.66 0.00
18.50 7.16 4.18 0.10 45.00 7.70 4.66 0.00
19.00 7.22 4.24 0.09 45,50 7.70 4.66 0.00
19.50 7.28 4.29 0.08 46.00 7.70 4.66 0.00
20.00 7.33 4.33 0.07 46.50 7.70 4.66 0.00
20.50 7.38 4.38 0.07 47.00 7.70 4.66 0.00
21.00 7.43 4.42 0.07 47.50 7.70 4.66 0.00
21.50 7.48 4.46 0.07 48.00 7.70 4.66 0.00
22.00 7.52 4.50 0.07
22.50 7.57 4.54 0.07
23.00 7.61 4.58 0.07
23.50 7.66 4.62 0.06
24.00 7.70 4.66 0.06
24.50 7.70 4.66 0.00
25.00 7.70 4.66 0.00
25.50 7.70 4.66 0.00
26.00 7.70 4.66 0.00
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Summary for Pond 1P: Proposed Detention

Inflow Area = 4.200 ac, 55.48% Impervious, Inflow Depth = 6.16" for Jackson - 100 YR event
Inflow = 44,00 cfs @ 11.96 hrs, Volume= 2.155 af

Outflow = 911 cfs@ 12.10 hrs, Volume= 2.049 af, Atten=79%, Lag= 8.6 min
Primary = 911 cfs @ 12.10 hrs, Volume= 2.049 af

Routed to Link 1L : Proposed Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=1,001.89' @ 12.10 hrs Surf.Area= 12,647 sf Storage= 44,940 cf

Plug-Flow detention time= 215.9 min calculated for 2.049 af (95% of inflow)
Center-of-Mass det. time= 186.9 min ( 968.9 - 782.0 )

Volume Invert Avail.Storage Storage Description
#1 995.50' 75,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
995.50 100 0 0
996.00 1,400 375 375
997.00 4,400 2,900 3,275
1,004.00 16,210 72,135 75,410
Device Routing Invert Outlet Devices
#1  Primary 995.50' 18.0" Round Culvert

L=48.3" RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 995.50' / 995.00' S=0.0104"'/" Cc=0.900
n=0.013, Flow Area= 1.77 sf

#2 Device 1 995.50' 1.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 998.50' 12.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#4  Device 1 999.20' 15.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#5 Device 1 1,002.00" 288.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=9.11 cfs @ 12.10 hrs HW=1,001.89' (Free Discharge)
=Culvert (Passes 9.11 cfs of 20.20 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.15 cfs @ 12.11 fps)
3=0Orifice/Grate (Orifice Controls 4.26 cfs @ 8.53 fps)
4=0rifice/Grate (Orifice Controls 4.70 cfs @ 7.52 fps)
5=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 1P: Proposed Detention
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Stage-Area-Storage

Pond 1P: Proposed Detention
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Hydrograph for Pond 1P: Proposed Detention

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 995.50 0.00
1.00 0.00 0 995.50 0.00
2.00 0.00 0 995.50 0.00
3.00 0.00 0 995.50 0.00
4.00 0.04 28 995.61 0.01
5.00 0.10 193 995.85 0.03
6.00 0.18 566 996.12 0.04
7.00 0.27 1,191 996.41 0.05
8.00 0.35 2,094 996.70 0.06
9.00 0.59 3,518 997.05 0.07
10.00 0.84 5,683 997.50 0.08
11.00 1.68 9,645 998.18 0.10
12.00 36.67 40,790 1,001.55 8.53
13.00 2.03 30,240 1,000.62 6.67
14.00 1.21 19,143 999.45 2.64
15.00 0.96 16,200 999.10 1.49
16.00 0.74 14,852 998.92 0.99
17.00 0.65 14,259 998.84 0.76
18.00 0.57 13,957 998.80 0.65
19.00 0.50 13,711 998.77 0.56
20.00 0.42 13,477 998.74 0.48
21.00 0.40 13,309 998.72 0.43
22.00 0.38 13,215 998.70 0.40
23.00 0.37 13,147 998.69 0.38
24.00 0.35 13,088 998.69 0.37
25.00 0.00 12,267 998.57 0.17
26.00 0.00 11,800 998.50 0.10
27.00 0.00 11,436 998.45 0.10
28.00 0.00 11,076 998.40 0.10
29.00 0.00 10,720 998.34 0.10
30.00 0.00 10,367 998.29 0.10
31.00 0.00 10,017 998.24 0.10
32.00 0.00 9,671 998.18 0.10
33.00 0.00 9,328 998.13 0.09
34.00 0.00 8,989 998.08 0.09
35.00 0.00 8,654 998.02 0.09
36.00 0.00 8,322 997.97 0.09
37.00 0.00 7,994 997.91 0.09
38.00 0.00 7,670 997.86 0.09
39.00 0.00 7,349 997.80 0.09
40.00 0.00 7,033 997.75 0.09
41.00 0.00 6,721 997.69 0.09
42.00 0.00 6,412 997.64 0.09
43.00 0.00 6,108 997.58 0.08
44.00 0.00 5,808 997.52 0.08
45.00 0.00 5,513 997 .47 0.08
46.00 0.00 5,221 997.41 0.08
47.00 0.00 4,934 997.35 0.08

48.00 0.00 4652  997.30 0.08
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Stage-Discharge for Pond 1P: Proposed Detention

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
995.50 0.00 998.15 0.10 1,000.80 7.07 1,003.45 22.83
995.55 0.00 998.20 0.10 1,000.85 7.18 1,003.50 22.91
995.60 0.01 998.25 0.10 1,000.90 7.28 1,003.55 22.99
995.65 0.02 998.30 0.10 1,000.95 7.39 1,003.60 23.07
995.70 0.02 998.35 0.10 1,001.00 7.49 1,003.65 23.15
995.75 0.03 998.40 0.10 1,001.05 7.59 1,003.70 23.22
995.80 0.03 998.45 0.10 1,001.10 7.69 1,003.75 23.30
995.85 0.03 998.50 0.10 1,001.15 7.79 1,003.80 23.38
995.90 0.03 998.55 0.14 1,001.20 7.88 1,003.85 23.46
995.95 0.04 998.60 0.20 1,001.25 7.98 1,003.90 23.53
996.00 0.04 998.65 0.29 1,001.30 8.07 1,003.95 23.61
996.05 0.04 998.70 0.39 1,001.35 8.17 1,004.00 23.69
996.10 0.04 998.75 0.51 1,001.40 8.26
996.15 0.05 998.80 0.63 1,001.45 8.35
996.20 0.05 998.85 0.77 1,001.50 8.44
996.25 0.05 998.90 0.92 1,001.55 8.53
996.30 0.05 998.95 1.08 1,001.60 8.62
996.35 0.05 999.00 1.24 1,001.65 8.71
996.40 0.05 999.05 1.38 1,001.70 8.79
996.45 0.06 999.10 1.50 1,001.75 8.88
996.50 0.06 999.15 1.61 1,001.80 8.96
996.55 0.06 999.20 1.7 1,001.85 9.05
996.60 0.06 999.25 1.84 1,001.90 9.13
996.65 0.06 999.30 2.01 1,001.95 9.21
996.70 0.06 999.35 2.20 1,002.00 9.29
996.75 0.06 999.40 2.40 1,002.05 10.23
996.80 0.07 999.45 2.62 1,002.10 11.89
996.85 0.07 999.50 2.85 1,002.15 14.01
996.90 0.07 999.55 3.09 1,002.20 16.50
996.95 0.07 999.60 3.35 1,002.25 19.32
997.00 0.07 999.65 3.61 1,002.30 20.93
997.05 0.07 999.70 3.88 1,002.35 21.02
997.10 0.07 999.75 4.1 1,002.40 21.10
997.15 0.07 999.80 4.32 1,002.45 21.19
997.20 0.08 999.85 4.51 1,002.50 21.27
997.25 0.08 999.90 4.69 1,002.55 21.36
997.30 0.08 999.95 4.86 1,002.60 21.44
997.35 0.08 1,000.00 5.02 1,002.65 21.53
997.40 0.08 1,000.05 5.18 1,002.70 21.61
997.45 0.08 1,000.10 5.33 1,002.75 21.69
997.50 0.08 1,000.15 5.48 1,002.80 21.78
997.55 0.08 1,000.20 5.62 1,002.85 21.86
997.60 0.08 1,000.25 5.75 1,002.90 21.94
997.65 0.09 1,000.30 5.89 1,002.95 22.02
997.70 0.09 1,000.35 6.02 1,003.00 22.11
997.75 0.09 1,000.40 6.14 1,003.05 22.19
997.80 0.09 1,000.45 6.27 1,003.10 22.27
997.85 0.09 1,000.50 6.39 1,003.15 22.35
997.90 0.09 1,000.55 6.51 1,003.20 22.43
997.95 0.09 1,000.60 6.63 1,003.25 22.51
998.00 0.09 1,000.65 6.74 1,003.30 22.59
998.05 0.09 1,000.70 6.85 1,003.35 22.67
998.10 0.09 1,000.75 6.96 1,003.40 22.75
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Stage-Area-Storage for Pond 1P: Proposed Detention

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
995.50 100 0 1,000.80 10,811 32,176
995.60 360 23 1,000.90 10,980 33,266
995.70 620 72 1,001.00 11,149 34,372
995.80 880 147 1,001.10 11,317 35,495
995.90 1,140 248 1,001.20 11,486 36,636
996.00 1,400 375 1,001.30 11,655 37,793
996.10 1,700 530 1,001.40 11,823 38,967
996.20 2,000 715 1,001.50 11,992 40,157
996.30 2,300 930 1,001.60 12,161 41,365
996.40 2,600 1,175 1,001.70 12,330 42,589
996.50 2,900 1,450 1,001.80 12,498 43,831
996.60 3,200 1,755 1,001.90 12,667 45,089
996.70 3,500 2,090 1,002.00 12,836 46,364
996.80 3,800 2,455 1,002.10 13,004 47,656
996.90 4,100 2,850 1,002.20 13,173 48,965
997.00 4,400 3,275 1,002.30 13,342 50,291
997.10 4,569 3,723 1,002.40 13,511 51,634
997.20 4,737 4,189 1,002.50 13,679 52,993
997.30 4,906 4,671 1,002.60 13,848 54,369
997.40 5,075 5,170 1,002.70 14,017 55,763
997.50 5,244 5,686 1,002.80 14,185 57,173
997.60 5,412 6,219 1,002.90 14,354 58,600
997.70 5,581 6,768 1,003.00 14,523 60,044
997.80 5,750 7,335 1,003.10 14,692 61,504
997.90 5,918 7,918 1,003.20 14,860 62,982
998.00 6,087 8,519 1,003.30 15,029 64,476
998.10 6,256 9,136 1,003.40 15,198 65,988
998.20 6,425 9,770 1,003.50 15,366 67,516
998.30 6,593 10,421 1,003.60 15,535 69,061
998.40 6,762 11,088 1,003.70 15,704 70,623
998.50 6,931 11,773 1,003.80 15,873 72,202
998.60 7,099 12,475 1,003.90 16,041 73,797
998.70 7,268 13,193 1,004.00 16,210 75,410
998.80 7,437 13,928
998.90 7,606 14,680
999.00 7,774 15,449
999.10 7,943 16,235
999.20 8,112 17,038
999.30 8,280 17,857
999.40 8,449 18,694
999.50 8,618 19,547
999.60 8,787 20,418
999.70 8,955 21,305
999.80 9,124 22,209
999.90 9,293 23,129
1,000.00 9,461 24,067
1,000.10 9,630 25,022
1,000.20 9,799 25,993
1,000.30 9,968 26,981
1,000.40 10,136 27,987
1,000.50 10,305 29,009
1,000.60 10,474 30,048
1,000.70 10,642 31,103
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Summary for Link 1L: Proposed Total

for Jackson - 100 YR event

5.030 ac, 46.32% Impervious, Inflow Depth > 5.66"

Inflow Area
Inflow

2.371 af

1498 cfs @ 11.97 hrs, Volume

0.0 min

0%, Lag=

= 2.371 af, Atten

1498 cfs @ 11.97 hrs, Volume

Primary

0.01 hrs

= Inflow, Time Span= 0.00-48.00 hrs, dt=

Primary outflow

Link 1L: Proposed Total
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Hydrograph for Link 1L: Proposed Total

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 0.00 0.00 26.50 0.10 0.00 0.10
0.50 0.00 0.00 0.00 27.00 0.10 0.00 0.10
1.00 0.00 0.00 0.00 27.50 0.10 0.00 0.10
1.50 0.00 0.00 0.00 28.00 0.10 0.00 0.10
2.00 0.00 0.00 0.00 28.50 0.10 0.00 0.10
2.50 0.00 0.00 0.00 29.00 0.10 0.00 0.10
3.00 0.00 0.00 0.00 29.50 0.10 0.00 0.10
3.50 0.00 0.00 0.00 30.00 0.10 0.00 0.10
4.00 0.01 0.00 0.01 30.50 0.10 0.00 0.10
4.50 0.02 0.00 0.02 31.00 0.10 0.00 0.10
5.00 0.03 0.00 0.03 31.50 0.10 0.00 0.10
5.50 0.04 0.00 0.04 32.00 0.10 0.00 0.10
6.00 0.04 0.00 0.04 32.50 0.10 0.00 0.10
6.50 0.05 0.00 0.05 33.00 0.09 0.00 0.09
7.00 0.06 0.00 0.06 33.50 0.09 0.00 0.09
7.50 0.07 0.00 0.07 34.00 0.09 0.00 0.09
8.00 0.08 0.00 0.08 34.50 0.09 0.00 0.09
8.50 0.09 0.00 0.09 35.00 0.09 0.00 0.09
9.00 0.11 0.00 0.11 35.50 0.09 0.00 0.09
9.50 0.13 0.00 0.13 36.00 0.09 0.00 0.09
10.00 0.16 0.00 0.16 36.50 0.09 0.00 0.09
10.50 0.20 0.00 0.20 37.00 0.09 0.00 0.09
11.00 0.28 0.00 0.28 37.50 0.09 0.00 0.09
11.50 0.81 0.00 0.81 38.00 0.09 0.00 0.09
12.00 14.52 0.00 14.52 38.50 0.09 0.00 0.09
12.50 8.87 0.00 8.87 39.00 0.09 0.00 0.09
13.00 7.02 0.00 7.02 39.50 0.09 0.00 0.09
13.50 4.96 0.00 4.96 40.00 0.09 0.00 0.09
14.00 2.85 0.00 2.85 40.50 0.09 0.00 0.09
14.50 1.98 0.00 1.98 41.00 0.09 0.00 0.09
15.00 1.66 0.00 1.66 41.50 0.09 0.00 0.09
15.50 1.37 0.00 1.37 42.00 0.09 0.00 0.09
16.00 1.12 0.00 1.12 42.50 0.08 0.00 0.08
16.50 0.97 0.00 0.97 43.00 0.08 0.00 0.08
17.00 0.87 0.00 0.87 43.50 0.08 0.00 0.08
17.50 0.80 0.00 0.80 44.00 0.08 0.00 0.08
18.00 0.75 0.00 0.75 44.50 0.08 0.00 0.08
18.50 0.70 0.00 0.70 45.00 0.08 0.00 0.08
19.00 0.65 0.00 0.65 45.50 0.08 0.00 0.08
19.50 0.60 0.00 0.60 46.00 0.08 0.00 0.08
20.00 0.56 0.00 0.56 46.50 0.08 0.00 0.08
20.50 0.52 0.00 0.52 47.00 0.08 0.00 0.08
21.00 0.50 0.00 0.50 47.50 0.08 0.00 0.08
21.50 0.48 0.00 0.48 48.00 0.08 0.00 0.08
22.00 0.47 0.00 0.47
22.50 0.46 0.00 0.46
23.00 0.45 0.00 0.45
23.50 0.44 0.00 0.44
24.00 0.43 0.00 0.43
24.50 0.25 0.00 0.25
25.00 0.17 0.00 0.17
25.50 0.13 0.00 0.13
26.00 0.10 0.00 0.10
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Proposed Detention Runoff Area=4.200 ac 55.48% Impervious Runoff Depth=2.18"
Tc=5.0 min CN=87 Runoff=16.61 cfs 0.764 af

Subcatchment2S: Proposed Bypass Runoff Area=0.830 ac 0.00% Impervious Runoff Depth=1.24"
Tc=5.0 min CN=74 Runoff=1.91 cfs 0.086 af

Pond 1P: Proposed Detention Peak Elev=999.20' Storage=17,018 cf Inflow=16.61 cfs 0.764 af
Outflow=1.70 cfs 0.663 af

Link 1L: Proposed Total Inflow=2.46 cfs 0.749 af
Primary=2.46 cfs 0.749 af

Total Runoff Area = 5.030 ac Runoff Volume = 0.850 af Average Runoff Depth = 2.03"
53.68% Pervious =2.700 ac  46.32% Impervious = 2.330 ac
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Runoff
Routed to Pond 1P : Proposed Detention

Summary for Subcatchment 1S: Proposed Detention

= 16.61 cfs @ 11.96 hrs, Volume= 0.764 af, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr Jackson - 2 YR Rainfall=3.50"

Area (ac) CN Description

1.870 74 >75% Grass cover, Good, HSG C
2.330 98 Paved parking, HSG C

4.200 87 Weighted Average

1.870 44 .52% Pervious Area
2.330 55.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S: Proposed Detention
Hydrograph
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Hydrograph for Subcatchment 1S: Proposed Detention

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 3.50 2.18 0.00
0.50 0.02 0.00 0.00 27.00 3.50 2.18 0.00
1.00 0.04 0.00 0.00 27.50 3.50 2.18 0.00
1.50 0.06 0.00 0.00 28.00 3.50 2.18 0.00
2.00 0.08 0.00 0.00 28.50 3.50 2.18 0.00
2.50 0.10 0.00 0.00 29.00 3.50 2.18 0.00
3.00 0.12 0.00 0.00 29.50 3.50 2.18 0.00
3.50 0.14 0.00 0.00 30.00 3.50 2.18 0.00
4.00 0.17 0.00 0.00 30.50 3.50 2.18 0.00
4.50 0.19 0.00 0.00 31.00 3.50 2.18 0.00
5.00 0.22 0.00 0.00 31.50 3.50 2.18 0.00
5.50 0.25 0.00 0.00 32.00 3.50 2.18 0.00
6.00 0.28 0.00 0.00 32.50 3.50 2.18 0.00
6.50 0.31 0.00 0.00 33.00 3.50 2.18 0.00
7.00 0.35 0.00 0.02 33.50 3.50 2.18 0.00
7.50 0.38 0.00 0.03 34.00 3.50 2.18 0.00
8.00 0.42 0.01 0.04 34.50 3.50 2.18 0.00
8.50 0.46 0.02 0.07 35.00 3.50 2.18 0.00
9.00 0.51 0.03 0.11 35.50 3.50 2.18 0.00
9.50 0.57 0.04 0.13 36.00 3.50 2.18 0.00
10.00 0.63 0.06 0.19 36.50 3.50 2.18 0.00
10.50 0.71 0.09 0.28 37.00 3.50 2.18 0.00
11.00 0.82 0.14 0.45 37.50 3.50 2.18 0.00
11.50 0.99 0.22 0.87 38.00 3.50 2.18 0.00
12.00 2.32 1.16 14.10 38.50 3.50 2.18 0.00
12.50 2.57 1.37 1.30 39.00 3.50 2.18 0.00
13.00 2.70 1.48 0.82 39.50 3.50 2.18 0.00
13.50 2.80 1.56 0.63 40.00 3.50 2.18 0.00
14.00 2.87 1.63 0.49 40.50 3.50 2.18 0.00
14.50 2.93 1.68 0.44 41.00 3.50 2.18 0.00
15.00 2.99 1.73 0.39 41.50 3.50 2.18 0.00
15.50 3.04 1.77 0.35 42.00 3.50 2.18 0.00
16.00 3.08 1.81 0.31 42.50 3.50 2.18 0.00
16.50 3.12 1.84 0.29 43.00 3.50 2.18 0.00
17.00 3.16 1.88 0.27 43.50 3.50 2.18 0.00
17.50 3.19 1.91 0.25 44.00 3.50 2.18 0.00
18.00 3.22 1.94 0.24 44,50 3.50 2.18 0.00
18.50 3.25 1.96 0.22 45.00 3.50 2.18 0.00
19.00 3.28 1.99 0.21 45,50 3.50 2.18 0.00
19.50 3.31 2.01 0.19 46.00 3.50 2.18 0.00
20.00 3.33 2.03 0.17 46.50 3.50 2.18 0.00
20.50 3.35 2.05 0.17 47.00 3.50 2.18 0.00
21.00 3.38 2.07 0.17 47.50 3.50 2.18 0.00
21.50 3.40 2.09 0.16 48.00 3.50 2.18 0.00
22.00 3.42 2.1 0.16
22.50 3.44 2.13 0.16
23.00 3.46 2.15 0.15
23.50 3.48 2.16 0.15
24.00 3.50 2.18 0.15
24.50 3.50 2.18 0.00
25.00 3.50 2.18 0.00
25.50 3.50 2.18 0.00
26.00 3.50 2.18 0.00
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Summary for Subcatchment 2S: Proposed Bypass

Runoff = 1.91cfs @ 11.97 hrs, Volume= 0.086 af, Depth= 1.24"
Routed to Link 1L : Proposed Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr Jackson - 2 YR Rainfall=3.50"

Area (ac) CN Description
0.830 74 >75% Grass cover, Good, HSG C
0.000 98 Paved parking, HSG C
0.830 74  Weighted Average
0.830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Proposed Bypass
Hydrograph

i

: Type II 24 hr
Jackspn 2 YR Ralnfall 3 50"
Runoff Area=0.830 ac
uhoff Volumé=0 086 af

-y ---

Flow (cfs)
.

0 2 4 6 8 1012141618202224262830323436384042444648
Time (hours)
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Hydrograph for Subcatchment 2S: Proposed Bypass

Time Precip. Excess Runoff Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 26.50 3.50 1.24 0.00
0.50 0.02 0.00 0.00 27.00 3.50 1.24 0.00
1.00 0.04 0.00 0.00 27.50 3.50 1.24 0.00
1.50 0.06 0.00 0.00 28.00 3.50 1.24 0.00
2.00 0.08 0.00 0.00 28.50 3.50 1.24 0.00
2.50 0.10 0.00 0.00 29.00 3.50 1.24 0.00
3.00 0.12 0.00 0.00 29.50 3.50 1.24 0.00
3.50 0.14 0.00 0.00 30.00 3.50 1.24 0.00
4.00 0.17 0.00 0.00 30.50 3.50 1.24 0.00
4.50 0.19 0.00 0.00 31.00 3.50 1.24 0.00
5.00 0.22 0.00 0.00 31.50 3.50 1.24 0.00
5.50 0.25 0.00 0.00 32.00 3.50 1.24 0.00
6.00 0.28 0.00 0.00 32.50 3.50 1.24 0.00
6.50 0.31 0.00 0.00 33.00 3.50 1.24 0.00
7.00 0.35 0.00 0.00 33.50 3.50 1.24 0.00
7.50 0.38 0.00 0.00 34.00 3.50 1.24 0.00
8.00 0.42 0.00 0.00 34.50 3.50 1.24 0.00
8.50 0.46 0.00 0.00 35.00 3.50 1.24 0.00
9.00 0.51 0.00 0.00 35.50 3.50 1.24 0.00
9.50 0.57 0.00 0.00 36.00 3.50 1.24 0.00
10.00 0.63 0.00 0.00 36.50 3.50 1.24 0.00
10.50 0.71 0.00 0.00 37.00 3.50 1.24 0.00
11.00 0.82 0.00 0.01 37.50 3.50 1.24 0.00
11.50 0.99 0.02 0.04 38.00 3.50 1.24 0.00
12.00 2.32 0.51 1.69 38.50 3.50 1.24 0.00
12.50 2.57 0.65 0.17 39.00 3.50 1.24 0.00
13.00 2.70 0.73 0.11 39.50 3.50 1.24 0.00
13.50 2.80 0.78 0.09 40.00 3.50 1.24 0.00
14.00 2.87 0.83 0.07 40.50 3.50 1.24 0.00
14.50 2.93 0.87 0.06 41.00 3.50 1.24 0.00
15.00 2.99 0.90 0.06 41.50 3.50 1.24 0.00
15.50 3.04 0.93 0.05 42.00 3.50 1.24 0.00
16.00 3.08 0.96 0.04 42.50 3.50 1.24 0.00
16.50 3.12 0.98 0.04 43.00 3.50 1.24 0.00
17.00 3.16 1.01 0.04 43.50 3.50 1.24 0.00
17.50 3.19 1.03 0.04 44.00 3.50 1.24 0.00
18.00 3.22 1.05 0.04 44,50 3.50 1.24 0.00
18.50 3.25 1.07 0.03 45.00 3.50 1.24 0.00
19.00 3.28 1.09 0.03 45,50 3.50 1.24 0.00
19.50 3.31 1.11 0.03 46.00 3.50 1.24 0.00
20.00 3.33 1.13 0.03 46.50 3.50 1.24 0.00
20.50 3.35 1.14 0.03 47.00 3.50 1.24 0.00
21.00 3.38 1.16 0.02 47.50 3.50 1.24 0.00
21.50 3.40 1.17 0.02 48.00 3.50 1.24 0.00
22.00 3.42 1.18 0.02
22.50 3.44 1.20 0.02
23.00 3.46 1.21 0.02
23.50 3.48 1.23 0.02
24.00 3.50 1.24 0.02
24.50 3.50 1.24 0.00
25.00 3.50 1.24 0.00
25.50 3.50 1.24 0.00
26.00 3.50 1.24 0.00
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Summary for Pond 1P: Proposed Detention

Inflow Area = 4.200 ac, 55.48% Impervious, Inflow Depth = 2.18" for Jackson - 2 YR event
Inflow = 16.61 cfs @ 11.96 hrs, Volume= 0.764 af

Outflow = 1.70 cfs @ 12.36 hrs, Volume= 0.663 af, Atten=90%, Lag= 23.8 min
Primary = 1.70 cfs @ 12.36 hrs, Volume= 0.663 af

Routed to Link 1L : Proposed Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=999.20' @ 12.36 hrs Surf.Area= 8,108 sf Storage= 17,018 cf

Plug-Flow detention time= 494.7 min calculated for 0.663 af (87% of inflow)
Center-of-Mass det. time= 432.1 min ( 1,243.2-811.1)

Volume Invert Avail.Storage Storage Description
#1 995.50' 75,410 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
995.50 100 0 0
996.00 1,400 375 375
997.00 4,400 2,900 3,275
1,004.00 16,210 72,135 75,410
Device Routing Invert Outlet Devices
#1  Primary 995.50' 18.0" Round Culvert

L=48.3" RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 995.50' / 995.00' S=0.0104"'/" Cc=0.900
n=0.013, Flow Area= 1.77 sf

#2 Device 1 995.50' 1.5" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 998.50' 12.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#4  Device 1 999.20' 15.0" W x 6.0" H Vert. Orifice/Grate C=0.600

Limited to weir flow at low heads
#5 Device 1 1,002.00" 288.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=1.70 cfs @ 12.36 hrs HW=999.20" (Free Discharge)
=Culvert (Passes 1.70 cfs of 14.61 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.11 cfs @ 9.18 fps)
3=0Orifice/Grate (Orifice Controls 1.59 cfs @ 3.18 fps)
4=COrifice/Grate ( Controls 0.00 cfs)
5=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 1P: Proposed Detention
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Hydrograph for Pond 1P: Proposed Detention

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 995.50 0.00
1.00 0.00 0 995.50 0.00
2.00 0.00 0 995.50 0.00
3.00 0.00 0 995.50 0.00
4.00 0.00 0 995.50 0.00
5.00 0.00 0 995.50 0.00
6.00 0.00 0 995.50 0.00
7.00 0.02 13 995.56 0.01
8.00 0.04 70 995.69 0.02
9.00 0.11 231 995.88 0.03
10.00 0.19 586 996.13 0.04
11.00 0.45 1,466 996.51 0.06
12.00 14.10 14,143 998.83 0.71
13.00 0.82 15,918 999.06 1.40
14.00 0.49 14,356 998.86 0.80
15.00 0.39 13,624 998.76 0.53
16.00 0.31 13,223 998.70 0.40
17.00 0.27 12,952 998.67 0.33
18.00 0.24 12,786 998.64 0.28
19.00 0.21 12,641 998.62 0.25
20.00 0.17 12,494 998.60 0.22
21.00 0.17 12,378 998.59 0.19
22.00 0.16 12,309 998.58 0.18
23.00 0.15 12,262 998.57 0.16
24.00 0.15 12,225 998.56 0.16
25.00 0.00 11,800 998.50 0.10
26.00 0.00 11,436 998.45 0.10
27.00 0.00 11,076 998.40 0.10
28.00 0.00 10,720 998.34 0.10
29.00 0.00 10,367 998.29 0.10
30.00 0.00 10,017 998.24 0.10
31.00 0.00 9,671 998.18 0.10
32.00 0.00 9,328 998.13 0.09
33.00 0.00 8,989 998.08 0.09
34.00 0.00 8,654 998.02 0.09
35.00 0.00 8,322 997.97 0.09
36.00 0.00 7,994 997.91 0.09
37.00 0.00 7,670 997.86 0.09
38.00 0.00 7,350 997.80 0.09
39.00 0.00 7,033 997.75 0.09
40.00 0.00 6,721 997.69 0.09
41.00 0.00 6,412 997.64 0.09
42.00 0.00 6,108 997.58 0.08
43.00 0.00 5,808 997.52 0.08
44.00 0.00 5,513 997.47 0.08
45.00 0.00 5,221 997.41 0.08
46.00 0.00 4,934 997.35 0.08
47.00 0.00 4,652 997.30 0.08

48.00 0.00 4374  997.24 0.08
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Stage-Discharge for Pond 1P: Proposed Detention

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
995.50 0.00 998.15 0.10 1,000.80 7.07 1,003.45 22.83
995.55 0.00 998.20 0.10 1,000.85 7.18 1,003.50 22.91
995.60 0.01 998.25 0.10 1,000.90 7.28 1,003.55 22.99
995.65 0.02 998.30 0.10 1,000.95 7.39 1,003.60 23.07
995.70 0.02 998.35 0.10 1,001.00 7.49 1,003.65 23.15
995.75 0.03 998.40 0.10 1,001.05 7.59 1,003.70 23.22
995.80 0.03 998.45 0.10 1,001.10 7.69 1,003.75 23.30
995.85 0.03 998.50 0.10 1,001.15 7.79 1,003.80 23.38
995.90 0.03 998.55 0.14 1,001.20 7.88 1,003.85 23.46
995.95 0.04 998.60 0.20 1,001.25 7.98 1,003.90 23.53
996.00 0.04 998.65 0.29 1,001.30 8.07 1,003.95 23.61
996.05 0.04 998.70 0.39 1,001.35 8.17 1,004.00 23.69
996.10 0.04 998.75 0.51 1,001.40 8.26
996.15 0.05 998.80 0.63 1,001.45 8.35
996.20 0.05 998.85 0.77 1,001.50 8.44
996.25 0.05 998.90 0.92 1,001.55 8.53
996.30 0.05 998.95 1.08 1,001.60 8.62
996.35 0.05 999.00 1.24 1,001.65 8.71
996.40 0.05 999.05 1.38 1,001.70 8.79
996.45 0.06 999.10 1.50 1,001.75 8.88
996.50 0.06 999.15 1.61 1,001.80 8.96
996.55 0.06 999.20 1.7 1,001.85 9.05
996.60 0.06 999.25 1.84 1,001.90 9.13
996.65 0.06 999.30 2.01 1,001.95 9.21
996.70 0.06 999.35 2.20 1,002.00 9.29
996.75 0.06 999.40 2.40 1,002.05 10.23
996.80 0.07 999.45 2.62 1,002.10 11.89
996.85 0.07 999.50 2.85 1,002.15 14.01
996.90 0.07 999.55 3.09 1,002.20 16.50
996.95 0.07 999.60 3.35 1,002.25 19.32
997.00 0.07 999.65 3.61 1,002.30 20.93
997.05 0.07 999.70 3.88 1,002.35 21.02
997.10 0.07 999.75 4.1 1,002.40 21.10
997.15 0.07 999.80 4.32 1,002.45 21.19
997.20 0.08 999.85 4.51 1,002.50 21.27
997.25 0.08 999.90 4.69 1,002.55 21.36
997.30 0.08 999.95 4.86 1,002.60 21.44
997.35 0.08 1,000.00 5.02 1,002.65 21.53
997.40 0.08 1,000.05 5.18 1,002.70 21.61
997.45 0.08 1,000.10 5.33 1,002.75 21.69
997.50 0.08 1,000.15 5.48 1,002.80 21.78
997.55 0.08 1,000.20 5.62 1,002.85 21.86
997.60 0.08 1,000.25 5.75 1,002.90 21.94
997.65 0.09 1,000.30 5.89 1,002.95 22.02
997.70 0.09 1,000.35 6.02 1,003.00 22.11
997.75 0.09 1,000.40 6.14 1,003.05 22.19
997.80 0.09 1,000.45 6.27 1,003.10 22.27
997.85 0.09 1,000.50 6.39 1,003.15 22.35
997.90 0.09 1,000.55 6.51 1,003.20 22.43
997.95 0.09 1,000.60 6.63 1,003.25 22.51
998.00 0.09 1,000.65 6.74 1,003.30 22.59
998.05 0.09 1,000.70 6.85 1,003.35 22.67
998.10 0.09 1,000.75 6.96 1,003.40 22.75
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Stage-Area-Storage for Pond 1P: Proposed Detention

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
995.50 100 0 1,000.80 10,811 32,176
995.60 360 23 1,000.90 10,980 33,266
995.70 620 72 1,001.00 11,149 34,372
995.80 880 147 1,001.10 11,317 35,495
995.90 1,140 248 1,001.20 11,486 36,636
996.00 1,400 375 1,001.30 11,655 37,793
996.10 1,700 530 1,001.40 11,823 38,967
996.20 2,000 715 1,001.50 11,992 40,157
996.30 2,300 930 1,001.60 12,161 41,365
996.40 2,600 1,175 1,001.70 12,330 42,589
996.50 2,900 1,450 1,001.80 12,498 43,831
996.60 3,200 1,755 1,001.90 12,667 45,089
996.70 3,500 2,090 1,002.00 12,836 46,364
996.80 3,800 2,455 1,002.10 13,004 47,656
996.90 4,100 2,850 1,002.20 13,173 48,965
997.00 4,400 3,275 1,002.30 13,342 50,291
997.10 4,569 3,723 1,002.40 13,511 51,634
997.20 4,737 4,189 1,002.50 13,679 52,993
997.30 4,906 4,671 1,002.60 13,848 54,369
997.40 5,075 5,170 1,002.70 14,017 55,763
997.50 5,244 5,686 1,002.80 14,185 57,173
997.60 5,412 6,219 1,002.90 14,354 58,600
997.70 5,581 6,768 1,003.00 14,523 60,044
997.80 5,750 7,335 1,003.10 14,692 61,504
997.90 5,918 7,918 1,003.20 14,860 62,982
998.00 6,087 8,519 1,003.30 15,029 64,476
998.10 6,256 9,136 1,003.40 15,198 65,988
998.20 6,425 9,770 1,003.50 15,366 67,516
998.30 6,593 10,421 1,003.60 15,535 69,061
998.40 6,762 11,088 1,003.70 15,704 70,623
998.50 6,931 11,773 1,003.80 15,873 72,202
998.60 7,099 12,475 1,003.90 16,041 73,797
998.70 7,268 13,193 1,004.00 16,210 75,410
998.80 7,437 13,928
998.90 7,606 14,680
999.00 7,774 15,449
999.10 7,943 16,235
999.20 8,112 17,038
999.30 8,280 17,857
999.40 8,449 18,694
999.50 8,618 19,547
999.60 8,787 20,418
999.70 8,955 21,305
999.80 9,124 22,209
999.90 9,293 23,129
1,000.00 9,461 24,067
1,000.10 9,630 25,022
1,000.20 9,799 25,993
1,000.30 9,968 26,981
1,000.40 10,136 27,987
1,000.50 10,305 29,009
1,000.60 10,474 30,048
1,000.70 10,642 31,103




3.50"
Page 44

Printed 2/4/2022

Type Il 24-hr Jackson - 2 YR Rainfall

Summary for Link 1L: Proposed Total

HydroCAD® 10.10-6a s/n 09856 © 2020 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Proposed

- -
c 3E
g Ex
® c =1=]
[n'd
05
IS )
T © == ©

s 2 | o= ¥
2 - e g
s 2 R 3
- " a \\\\\\\\\\\\\\\\\\\\\\\\ N
[} 1l Q <
Y= c 3 S
8 < :
2 < Bee 3
1:&:& - | = ©
ADD © N «
NN Y = 3
s~~ = O ®
soc e e S R o
a < 92 | £ o
3 < @ 8
O w m- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ©
S s O ©F
seg € o g ~ g
333 8 i g 5
e2L o += s N E
9 Yy 2 F
Ess 8 £ "l S
=—cc S 4 - P R e ©
98 £ -
A A cC P i e -
M NN ®© o\ ,//// e
o o | o //////
OO o A IR .
%, n 0 £ B ® /,///Vi""’g‘/////////////, &
o888 = R R -
2ee ¢ g8
oo = N

- N |

I E St S

M ”
w5 @ < <
"' 3 )
MWW W & - S
o0& E (sy0) mojg
EEF &



Proposed Type Il 24-hr Jackson - 2 YR Rainfall=3.50"

Prepared by {enter your company name here} Printed 2/4/2022
HydroCAD® 10.10-6a s/n 09856 © 2020 HydroCAD Software Solutions LLC Page 45

Hydrograph for Link 1L: Proposed Total

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 0.00 0.00 26.50 0.10 0.00 0.10
0.50 0.00 0.00 0.00 27.00 0.10 0.00 0.10
1.00 0.00 0.00 0.00 27.50 0.10 0.00 0.10
1.50 0.00 0.00 0.00 28.00 0.10 0.00 0.10
2.00 0.00 0.00 0.00 28.50 0.10 0.00 0.10
2.50 0.00 0.00 0.00 29.00 0.10 0.00 0.10
3.00 0.00 0.00 0.00 29.50 0.10 0.00 0.10
3.50 0.00 0.00 0.00 30.00 0.10 0.00 0.10
4.00 0.00 0.00 0.00 30.50 0.10 0.00 0.10
4.50 0.00 0.00 0.00 31.00 0.10 0.00 0.10
5.00 0.00 0.00 0.00 31.50 0.10 0.00 0.10
5.50 0.00 0.00 0.00 32.00 0.09 0.00 0.09
6.00 0.00 0.00 0.00 32.50 0.09 0.00 0.09
6.50 0.00 0.00 0.00 33.00 0.09 0.00 0.09
7.00 0.01 0.00 0.01 33.50 0.09 0.00 0.09
7.50 0.01 0.00 0.01 34.00 0.09 0.00 0.09
8.00 0.02 0.00 0.02 34.50 0.09 0.00 0.09
8.50 0.03 0.00 0.03 35.00 0.09 0.00 0.09
9.00 0.03 0.00 0.03 35.50 0.09 0.00 0.09
9.50 0.04 0.00 0.04 36.00 0.09 0.00 0.09
10.00 0.04 0.00 0.04 36.50 0.09 0.00 0.09
10.50 0.05 0.00 0.05 37.00 0.09 0.00 0.09
11.00 0.07 0.00 0.07 37.50 0.09 0.00 0.09
11.50 0.11 0.00 0.11 38.00 0.09 0.00 0.09
12.00 2.4 0.00 2.41 38.50 0.09 0.00 0.09
12.50 1.85 0.00 1.85 39.00 0.09 0.00 0.09
13.00 1.52 0.00 1.52 39.50 0.09 0.00 0.09
13.50 1.14 0.00 1.14 40.00 0.09 0.00 0.09
14.00 0.86 0.00 0.86 40.50 0.09 0.00 0.09
14.50 0.69 0.00 0.69 41.00 0.09 0.00 0.09
15.00 0.59 0.00 0.59 41.50 0.08 0.00 0.08
15.50 0.51 0.00 0.51 42.00 0.08 0.00 0.08
16.00 0.45 0.00 0.45 42.50 0.08 0.00 0.08
16.50 0.40 0.00 0.40 43.00 0.08 0.00 0.08
17.00 0.37 0.00 0.37 43.50 0.08 0.00 0.08
17.50 0.34 0.00 0.34 44.00 0.08 0.00 0.08
18.00 0.31 0.00 0.31 44.50 0.08 0.00 0.08
18.50 0.30 0.00 0.30 45.00 0.08 0.00 0.08
19.00 0.28 0.00 0.28 45.50 0.08 0.00 0.08
19.50 0.26 0.00 0.26 46.00 0.08 0.00 0.08
20.00 0.24 0.00 0.24 46.50 0.08 0.00 0.08
20.50 0.23 0.00 0.23 47.00 0.08 0.00 0.08
21.00 0.21 0.00 0.21 47.50 0.08 0.00 0.08
21.50 0.21 0.00 0.21 48.00 0.08 0.00 0.08
22.00 0.20 0.00 0.20
22.50 0.19 0.00 0.19
23.00 0.19 0.00 0.19
23.50 0.18 0.00 0.18
24.00 0.18 0.00 0.18
24.50 0.13 0.00 0.13
25.00 0.10 0.00 0.10
25.50 0.10 0.00 0.10
26.00 0.10 0.00 0.10
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