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l. INTRODUCTION

This report has been prepared to accompany the set of plans entitled “Site Development
Plans for Lawrenceville Chick-Fil-A, Tax Map No. 3, 2950 US Highway 1, Lawrenceville,
Mercer County, NJ 08648,” prepared by Bowman Consulting Group, Ltd.

Per the Stormwater Management and Environmental Impact Statement Memorandum,
prepared by Stonefield Engineering & Design, dated August 27, 2019 and the
Stormwater Management Report, prepared by Stonefield Engineering & Design, LLC,
dated December 30, 2011, last revised March 11, 2013, the subject site portrayed on
the Site Plans was a previously approved pad site for a 15,000 SF retail building and a
2,943 SF bank with a drive thru along with associated parking. The site was
subsequently redeveloped to construct a 5,180 SF Chick-Fil-A restaurant along with a
drive-thru lane, associated parking, drive aisles, concrete walks, landscaping, and
infrastructure improvements. The original Chick-Fil-A design was prepared by
Stonefield Engineering & Design, LLC. This Report has been prepared for proposed
improvements to the existing Chick-Fil-A site.

Subsection I-A below provides further information as to the project’s location, as well as
a description of the existing site conditions. Subsection I-B provides a more detailed
description of the proposed project. Subsection I-C provides an explanation of the
previous development and reports for prior Projects located at the site.

This report explains the design of the existing on-site stormwater management system
and impacts of proposed improvements, applicability to current stormwater regulations,
and design strategies, which are summarized in Subsection II-A of this report. The
appendices of this report contain engineering calculations and related technical
documentation supporting the design information presented herein.

A. Location and Description of Project Site

The site is located at Block 3601, Lot 1.01 in the Township of Lawrence, Mercer
County, New Jersey. The property address is 2950 US Highway 1 and is located in
the CT — Commercial Tourist Zone as indicated within the Site Plans. The subject
site is located at the intersection of Brunswick Turnpike (U.S. Route 1) Northbound
and Bakers Basin Road. The total lot area is 496,910 SF (11.4 AC) and is comprised
of the existing Chick-Fil-A building, a large, landscaped area and retail buildings to
the northeast, a convenience store, fueling station, and McDonalds to the south and
associated parking, drive aisles, concrete walks, landscaping and infrastructure. The
lawn area on the northeastern end of the site was originally approved for a 2,943 SF
bank with a drive thru along with associated parking. The proposed improvements
are limited to the Chick-Fil-A Lease Area, which now incorporates the 2,943 SF bank
site, totaling 87,291 SF (2.0 AC), and located at the northwest portion of Block 3601,
Lot 1.01. The Chick-Fil-A Lease Area currently consists of the one-story Chick-Fil-
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A restaurant brick building, a two-lane drive thru located at the east side of the
building that merges into a single lane drive-thru at the west side of the building, a
large landscaped area located at the northeastern end of the Lease Area, surface
parking located at the eastern and western ends of the Lease Area, additional
surface parking located at the southern end of the Lease Area, a refuse enclosure
located at the eastern end of the Lease Area, along with drive aisles, concrete
walkways, and landscaping. Vehicular circulation around the existing building is in
the counterclockwise direction. Access to the site is provided via the two (2)
driveways located on Brunswick Pike (U.S. Route 1) to the west and southwest, the
driveway located on Bakers Basin Road to the northeast, and the driveway on Litho
Road to the south. Additionally, there are two full movement drive aisles located at
the southern end of the Lease Area.

The site is relatively flat. Surface stormwater runoff generally flows away from the
Chick-Fil-A building in the easterly and westerly directions. The existing paved areas
located west of the building direct runoff in a westerly direction and the existing
paved areas located east of the building direct runoff in an easterly direction. The
runoff generated by the large landscaped area northeast of the subject site is
collected at a low point via a Type ‘E’ inlet and is directed to the originally approved
stormwater management system (B-1 & 2 as shown and described in the
Stormwater Management Report, prepared by Stonefield Engineering & Design,
LLC, dated December 30, 2011, last revised March 11, 2013). Stormwater runoff is
collected by existing curb and area inlets.

The site is located in an area determined to be outside the 0.2% annual chance flood
plan as shown on the effective FEMA Flood Insurance Rate Map.

The existing site soils are type GadB — Galestown loamy sand. GadB soils are
categorized as Hydrologic Soil Group A. Refer to Appendix B of this report for a
site soils report and map taken from the US Department of Agriculture Natural
Resources Conservation Service (NRCS) Web Soil Survey.

B. Project Description

As indicated above, the proposed improvements are limited to the existing Chick-
Fil-A Lease Area only. The proposed improvements include the removal of portions
of existing concrete curb, portions of existing lawn/open space, and portions of the
existing concrete walkways; and the subsequent construction of an additional drive-
thru lane east of the existing building, a conversion of the existing two full movement
drive aisles to a two-lane one-way drive aisle, new concrete curb, new concrete
walkway, and proposed parking improvements east of the building. Additional
improvements include the conversion of the lawn area northeast of the subject site
to additional parking, which was originally approved for a 2,943 SF bank with a drive
thru along with associated parking.



The proposed project will increase the total Lot 1.01 impervious surface area by
approximately 2,640 SF (0.53% of Lot 1.01 area) compared to the originally
approved improvements. The approved improvements are depicted on the
Proposed Drainage Area Map provided in the Stormwater Management Report,
prepared by Stonefield Engineering & Design, LLC, dated December 30, 2011, last
revised March 11, 2013.

Changes to the existing stormwater management system include proposed drainage
structures (curb and area inlets, and manholes) and HDPE piping. The Site Plans
illustrate that the proposed drainage structures will collect the runoff generated from
the proposed improvements, and ultimately discharge into Basin’s 1 and 2 (B-1 &
2), which are depicted on the Proposed Drainage Area Map in the Stormwater
Management Report, prepared by Stonefield Engineering & Design, LLC, dated
December 30, 2011, last revised March 11, 2013. Per the proposed Drainage Area
Map provided in the Stonefield Stormwater Management Report (dated December
30, 2011, last revised March 11, 2023), the total area that directly discharges to
Basin’s 1 and 2 is 281,858 SF (P-1B). The proposed increase of impervious surfaces
results in a less than 1% of the total area that directly discharges to Basin’s 1 and
2, which results in a de minimis change to the stormwater design. Refer to the
Stormwater Management Report, prepared by Stonefield Engineering & Design,
LLC, dated December 2011, last revised March 11, 2013, for additional details
regarding Basin’s 1 and 2 (B-1 & 2). See table below for a comparison of the 2-yr,
10-yr, and 100-yr peak flows generated by the approved drainage area (P-1B) from
2019 that directly discharges to Basin’s 1 and 2 (B-1&2) and the currently proposed
drainage area that directly discharges to B-1&2.

Approved 2019 Proposed
Storm Event Flow to B-1&2 to B-1&2
(cfs) (cfs)

2-yr 15.71 15.92
10-yr 23.95 24.27
100-yr 42.18 42.64

C. Relationship to Previous Projects and Stormwater Reports

As noted above, the subject site was originally approved for a 15,000 SF retail
building and a 2,943 SF bank with a drive thru along with associated parking. The
current subject site conditions consist of a 5,180 Chick-Fil-A with drive-thru facilities
where the 15,000 SF retail was proposed, and a large landscaped area where the
2,943 SF bank with a drive thru facilities was proposed. The proposed improvements
consist of adding an additional drive thru lane to the Chick-Fil-A, converting the
existing two-way drive aisles to a two-lane one-way drive aisle and associated
parking improvements. Additional proposed improvements include converting the
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lawn area northeast of the Chick-Fil-A to additional parking improvements. There is
an increase in impervious coverage of approximately 2,640 SF when comparing the
improvements depicted on the Site Plans for the originally approved layout indicated
in the Proposed Drainage Map provided in the Stormwater Management Report,
prepared by Stonefield Engineering & Design, LLC, dated December 2011, last
revised March 11, 2013. The overall site design achieved compliance with the
NJDEP Stormwater Management Rules (NJAC 7:8) by demonstrating that the post-
development sub-watersheds maintained the pre-development runoff
characteristics, or the post-development sub-watersheds reduced the 2-, 10-, and
100-yr design storm peak flows by 50%, 75% and 80%, respectively.

. STORMWATER MANAGEMENT PLAN — PROPOSED IMPROVEMENTS

This section of the report describes the application of the proposed improvements to
the existing stormwater management system previously designed for the subject site.
Subsection A provides a brief overview of the regulatory requirements, while Subsection
B provides information pertaining to specific engineering methodologies employed for
demonstrating compliance of the project's stormwater management system to
regulatory requirements. Subsection C describes the existing conditions studied and
summarizes the results of the calculations completed to estimate existing stormwater
runoff rates and volumes from the studied area. The proposed site conditions applied
to the existing stormwater management systems are described in Subsections D and
E, respectively. Finally, Subsection F summarizes the project's stormwater
management design’s compliance with each of the applicable requirements
summarized in Subsection A.

A. Overview of Regulatory Requirements and Design Standards

The New Jersey Soil Erosion and Sediment Control (SESC) standards, established
through the Soil Erosion and Sediment Control Act (N.J.S.A. 4:24-39), defines a
Project as any disturbance of more than 5,000 square feet of land for the
accommodation of construction. The proposed Lease Area with proposed
improvements is approximately 87,291 SF (2.0 AC) of land and is therefore required
to be developed in accordance with the New Jersey SESC standards. The proposed
Project design complies with the NJ SESC temporary and permanent design
standards. The Erosion Control Plan requires certification by the Mercer County Soil
Conservation District (MCSCD).

The stormwater analyses for the existing conditions of the Chick-Fil-A as presented
herein demonstrates reductions in stormwater peak flows so that the post-
development peak flows for the 2-, 10-, and 100-yr design storm are reduced to 50%,
75%, and 80%, respectively, of the pre-development peak flow.



B. Strategy and Methodologies

This section of the report describes the engineering methodologies employed for the
design of the project’s stormwater management system. Specifically, the various
methods used for the preparation of the Project’s stormwater management design
are as follows:

1. Estimates of Runoff Rates and Volumes
J Pre-Development versus Post-Development:

The hydrologic estimates and modeling conducted for the design of the Project’s
stormwater management system utilized the SCS TR-20 method and both the
Delmarva Unit Hydrograph (as specified by the DRCC) and the SCS Unit
Hydrograph, as indicated within the Stormwater Management Report, prepared
by Stonefield Engineering & Design, LLC, dated December 30, 2011, last revised
March 11, 2013. This method can provide total stormwater runoff volume and
peak flow rates; and is appropriate for the proposed improvements.  Design
storm frequencies of 2, 10 and 100-years were modeled, as required to
demonstrate post-development peak flows for the 2-, 10-, and 100-yr design
storm are reduced to 50%, 75%, and 80%. The models indicated in the
Stormwater Management Report, prepared by Stonefield Engineering & Design,
LLC, dated December 30, 2011, last revised March 11, 2013, were created using
the storm rainfall depths as follows:

»  2-year = 3.30 inches
» 10-year =5.00 inches
» 100-year = 8.30 inches

. Runoff Coefficients and Times of Concentration:

As indicated in Subsection I-A of this report, the soil types within the Project limit
of disturbance are classified as hydrologic soil group A. The hydrologic soil group
combined with the land use cover type provides a runoff curve number (CN) used
for estimating stormwater runoff potential as indicated in the Stormwater
Management Report, prepared by Stonefield Engineering & Design, LLC, dated
December 30, 2011, last revised March 11, 2013.

In addition to CN values, the above referenced NRCS Methodology for
estimating stormwater runoff rates and volumes also necessitates the
determination of a time of concentration for each sub-watershed/drainage area.
The time of concentration is defined as the time required for runoff to travel from
the hydraulically most distant point in the watershed to the outlet. Time of
concentration values are indicated in the Stormwater Management Report,
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prepared by Stonefield Engineering & Design, LLC, dated December 30, 2011,
last revised March 11, 2013.

2. Water Quality Management

The NJAC 7:8 Stormwater Management Rules for stormwater quality do apply to
the proposed Project, which consists of stormwater management measures to
reduce the post-construction load of total suspended solids (TSS) in stormwater
runoff by 80%. Refer to the Stormwater Management Report, prepared by
Stonefield Engineering & Design, LLC, dated December 30, 2011, last revised
March 11, 2013 for details.

3. Ground Water Recharge

The NJAC 7:8 Stormwater Management Rules for groundwater recharge do
apply to the proposed Project, which consists of demonstrating through
hydrologic and hydraulic analysis that there is no increase of stormwater runoff
volume from pre-construction to post-construction for the 2-year storm. Refer to
the Stormwater Management Report, prepared by Stonefield Engineering &
Design, LLC, dated December 30, 2011, last revised March 11, 2013 for details.

4. Collection and Conveyance System

The existing storm sewer system has been designed for a 25-year storm for
capacity considering tailwater conditions from the existing basins, in accordance
with the requirements of the applicable codes, as indicated in the Stormwater
Management Report, prepared by Stonefield Engineering & Design, LLC, dated
December 30, 2011, last revised March 11, 2013. Refer to section F.2 below.

5. Erosion and Sedimentation Control

Another requirement relevant to the development of the project’'s stormwater
management plan is the minimization of erosion and sedimentation. The greatest
potential for erosion and sedimentation will occur during construction, when
areas of exposed soils temporarily exist. The “Erosion Control Plan,” which is
included in the set of Site Plans referenced above specifies numerous proven
measures for controlling erosion and sedimentation during construction. This
plan is subject to the review and approval of the Mercer County Soil Conservation
District (MCSCD).

Following the completion of construction, erosion and sedimentation is minimized
by designing the stormwater management system in accordance with The
Standards for Soil Erosion and Sediment Control in New Jersey.



C. Pre-development Site Conditions and Stormwater Runoff Estimates

As noted above, the projects’ activities will be limited to the existing Chick-Fil-A lease
area only, which was originally approved for a 15,000 SF retail building and a 2,943
SF bank with a drive thru along with associated parking. The “Existing Drainage
Area” is indicated in the Stormwater Management Report, prepared by Stonefield
Engineering & Design, LLC, dated December 30, 2011, last revised March 11, 2013,
and is provided in Appendix F of this report.

Appendix C of this report contains the TR-20 calculations for existing runoff for the
above-described sub-watershed areas for each of the design storms (2-, 10- and
100-year frequencies).

D. Description of Post-development Site Conditions and Stormwater Runoff
Estimates

The post-development site consists of the existing Chick-Fil-A restaurant and
proposed improvements associated with this Report. The “Proposed Drainage Area
Map” provided in Appendix F of this report illustrates the post-development sub-
watershed areas. The project utilizes the existing stormwater collection and
conveyance system and underground detention basin to attenuate peak rates of
runoff.

Appendix D of this report contains the TR-20 calculations for proposed runoff for
the above described sub-watershed areas for each of the design storms (2, 10 and
100-year frequencies).

The TR-20 calculations for the design storms under proposed conditions are
provided in Appendix D.

E. Existing Stormwater Management Facility Hydraulics

Refer to Section A above and the Stormwater Management Report, prepared by
Stonefield Engineering & Design, LLC, dated December 30, 2011, last revised
March 11, 2013.

F. Assessment of Compliance with Regulatory Requirements

The proposed improvements increase the site’s impervious area by approximately
2,640 SF compared to the site conditions indicated within the Proposed Drainage
Area Map provided in the Stormwater Management Report, prepared by Stonefield
Engineering & Design, LLC, dated December 30, 2011, last revised March 11, 2013.
The proposed Project is considered a “major development” by N.J.A.C. Stormwater
Management Rules definition and is required to comply with those requisite design
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standards. The existing stormwater management system was previously designed
to comply with N.J.A.C. Stormwater Management Rules and with soil erosion and
sediment control standards.

The analysis for the proposed Project compares the proposed peak stormwater
flows to the pre-development peak flows for the subject watershed only. The analysis
demonstrates that the proposed peak flows for the 2-, 10-, and 100-year design
storms are reduced to 50%, 75%, and 80% of the pre-development peak flows.
Additionally, comparative hydrographs for the watershed are included in Appendix
C and Appendix D. See table below for a comparison of the 2-yr, 10-yr, and 100-yr
peak flows generated by the approved drainage area (P-1B) from 2019 that directly
discharges to Basin’s 1 and 2 (B-1&2) and the currently proposed drainage area that
directly discharges to B-1&2.

Approved 2019 Proposed
Storm Event Flow to B-1&2 to B-1&2
(cfs) (cfs)

2-yr 15.71 15.92
10-yr 23.95 24.27
100-yr 42.18 42.64
1. Soil Erosion and Sediment Control Compliance

The project is designed to minimize erosion and sedimentation in accordance
with The Standards for Soil Erosion and Sediment Control in New Jersey”. A
“Erosion Control Plan” is included in the set of project plans, specifying numerous
practices to achieve this goal. The project’s “Erosion Control Plan” is subject to
review and approval by the Mercer County Soil Conservation District (MCSCD).
The District’s certification of the plan is required before any construction may
commence.

2. Collection and Conveyance System Design

The project site existing stormwater management system also includes a
network of storm sewer pipes to convey the stormwater runoff. Similarly,
stormwater inlets are strategically located to collect runoff from the surface of the
ground. The proposed conveyance system was previously sized to convey the
25-year design storm flows. Appendix E of this report contains a copy of the
calculations provided in the Stormwater Management Report, prepared by
Stonefield Engineering & Design, LLC, dated December 30, 2011, last revised
March 2013. Refer to Appendix F for a copy of the Inlet Drainage Area Map
included in the Stormwater Management Report, prepared by Stonefield
Engineering & Design, LLC, dated December 30, 2011, last revised March 11,
2013.



1. REFERENCES

The following documents were relied upon during the preparation of the project’s
stormwater management plan:
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Department of Environmental Protection, last updated March 2021.

2. Standards for Soil Erosion and Sediment Control in New Jersey, New Jersey State
Soil Conservation Committee; revised July 2017

3. Report entitled “Stormwater Management Report, Proposed Mixed Use
Commercial Development, Block 3601, Lots 1-4, 28, & 30-37, U.S. Route 1 and
Bakers Basin Road, Township of Lawrence, Mercer County, New Jersey,”
prepared by Stonefield Engineering & Design, LLC, dated December 30, 2011, last
revised March 11, 2013.



APPENDIX A
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DECEMBER 30, 2011, LAST REVISED MARCH 11, 2023
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Custom Soil Resource Report

Map Unit Legend (Lawrence Retail Center)

Mercer County, New Jersey (NJ021)

Map Unit Symbol - | Map Unit Name " * AcresinAOl |  Percent of AOI
BHSGB 'Birdsboro gravelly solum variant sails, O to 6 percent 15.9 14.2% |
? slopes :
:EKbA 'Elkton silt loam, O to 2 percent slopes 2.9 2.6% |
'FamA  Fallsington sandy loam, 0 to 2 percent slopes 23 2.1% ‘
| FmhAv I Fluvaquents, 0 to 3 percent slopes, very frequently 176 15.7% ‘
| | flooded 1
GadB | Galestown loamy sand, 0 to 5 percent slopes ! 48.4 43.2% '
GASB Galloway variant scils, 0 to 5 percent slopes 6.6 5.9%_f
LenB Lenoir-Keyport silt ioams, 0 to 5§ percent slopes 1.0 0.9% t
;rtA Portsmouth variant silt loam, 0 to 2 percent slopes ’[ . 00 0.0%
SacB Sassafras sandy loam, 2 to 5 percent slopes [L 1.8 1.6% i
UdstB ! Udorthents, stratified substratum, 0 to 8 percent ' 10.9 9.7% '
slopes f
| WATER Water 47 42%"
' Totals for Area of Interest ) 124 100.0%

Map Unit Descriptions (Lawrence Retail
Center)

The map units delineated on the detailed scil 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 compositicn 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 taxenomic 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 sails.

Most minor soils have properties similar to those of the dominant soil or sails 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
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are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting scils 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 miner 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 encugh observations
to identify all the soils and miscellaneous areas on the landscape.

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 sail 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 miscellanecus 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 scils 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 miscellaneocus 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 miscellanecus 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.
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Mercer County, New Jersey

BHSGB—Birdsboro gravelly solum variant soils, 0 to 6 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 180 to 200 days

Map Unit Composition
Birdsboro variant, gravelly solum, and similar soils: 45 percent
Birdsboro variant, gravelly solum, and similar soils: 40 percent

Description of Birdsboro Variant, Gravelly Solum

Setting
Landform: Paleoterraces
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Old alluvium derived from sandstone and siltstone and/or shale

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacily of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Land capability (nonirrigated): 4s

Typical profile
0 to 7 inches: Sandy loam
7 to 11 inches: Gravelly sandy loam
11 to 17 inches: Gravelly sandy loam
17 to 28 inches: Gravelly sandy loam
28 to 35 inches: Sand
35 to 60 inches: Gravelly sand

Description of Birdsboro Variant, Gravelly Solum

Setting
Landform: Paleoterraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium derived from sandstone and siltstone and/or shale

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained

10



Custom Soil Resource Report

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Low (about 5.7 inches)

Interpretive groups
Land capability (nonirrigated): 4s

Typical profile
0 to 7 inches: Gravelly sandy loam
7 to 11 inches: Gravelly sandy loam
11 to 17 inches: Gravelly sandy loam
17 to 28 inches: Gravelly sandy loam
28 to 35 inches: Sand
35 to 60 inches: Gravelly sand

EkbA—Elkton silt loam, 0 to 2 percent slopes

Map Unit Setting
Elevation: 0 to 200 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 52 to 57 degrees F
Frost-free period: 190 to 210 days

Map Unit Composition
Elkton and similar soils: 85 percent

Description of Elkton

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent matenial: Silty eolian deposits over loamy alluvium and/or loamy marine
deposits

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.9 inches)

Interpretive groups
Land capability (nonirrigated): 3w

11
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Custom Soil Resource Report

Typical profile
0 to 6 inches: Silt loam
6 to 10 inches: Silty clay
10 to 25 inches: Clay
25 to 60 inches: Silty clay

FamA—Fallsington sandy loam, 0 to 2 percent slopes

Map Unit Setting
Elevation: 0 to 140 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Fallsington and similar soils: 85 percent
Minor components: 15 percent

Description of Fallsington

Setting
Landform: Flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits

Properties and qualities
Siope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.7 inches)

Interpretive groups
Land capability (nonirrigated). 3w

Typical profile
0 to 2 inches: Mucky peat
2 to 5 inches: Sandy loam
5 to 8 inches: Sandy loam
8 to 14 inches: Sandy loam
14 to 31 inches: Sandy clay loam
31 to 62 inches: Sand
62 to 80 inches: Gravelly sand

12



Custom Soil Resource Report

Minor Components

Mullica
Percent of map unit: 5 percent
Landform: Flood plains, depressions, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave

Manahawkin, frequently flooded
Percent of map unit: § percent
Landform: Swamps, flood plains
Down-slope shape: Linear, concave
Across-slope shape: Linear

Woodstown
Percent of map unit: 5 percent
Landform: Flats
Down-slope shape: Linear
Across-slope shape: Linear

FmhAv—Fluvaquents, 0 to 3 percent slopes, very frequently flooded

Map Unit Setting
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 48 to 55 degrees F

Map Unit Composition
Fluvaquents, very wet, frequently flooded, and similar soils: 85 percent

Description of Fluvaquents, Very Wet, Frequently Flooded

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained

Capacity of the maost limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 6.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Very frequent
Frequency of ponding: None
Available water capacity: Moderate (about 7.2 inches)

13
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Custom Soil Resource Report

Interpretive groups
Land capability (nonirrigated): 6w

Typical profile
0 to 10 inches: Loam
10 to 60 inches: Sandy loam

GadB—Galestown loamy sand, 0 to 5 percent slopes

Map Unit Setting
Elevation: 10 to 120 feet
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 52 to 57 degrees F
Frost-free period: 190 to 210 days

Map Unit Composition
Galestown and similar soils: 85 percent

Description of Galestown

Setting
Landform: Terraces, ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Sandy eolian deposits and/or fluviomarine deposits

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.7 inches)

Interpretive groups
Land capability (nonirrigated): 3s

Typical profile
0 to 2 inches: Loamy sand
2 to 7 inches: Loamy sand
7 to 32 inches: Loamy sand
32 to 60 inches: Fine sand

14
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GASB—Galloway variant soils, 0 to 5 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 180 to 200 days

Map Unit Composition
Galloway variant, sandy loam substratum, and similar soils: 85 percent

Description of Galloway Variant, Sandy Loam Substratum

Setting
Landform: Dunes
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Unconsolidated sandy marine deposits over fine-loamy
fluviomarine deposits

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.0 inches)

Interpretive groups
Land capability (nonirrigated). 3w

Typical profile
0 to 10 inches: Sandy loam
10 to 16 inches: Sandy loam
16 to 40 inches: Sandy loam
40 to 60 inches: Loamy sand

LenB—Lenoir-Keyport silt loams, 0 to 5§ percent slopes

Map Unit Setting
Elevation: 0 to 200 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 180 to 215 days

15
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Custom Soil Resource Report

Map Unit Composition
Lenoir and similar soils: 45 percent
Keyport and similar soils: 40 percent
Minor components: 5 percent

Description of Lenoir

Setting
Landform: Flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey marine deposits

Properties and qualities
Slope: 0 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 low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.5 inches)

Interpretive groups
Land capability (nonirrigated): 3w

Typical profile
0 to 7 inches: Silt loam
7 to 16 inches: Silty clay
16 to 34 inches: Silty clay
34 to 60 inches: Silty clay

Description of Keyport

Setting
Landform: Knolls
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-siope shape: Linear

Parent material: Silty and clayey eoclian deposits and/or silty and clayey fluviomarine

deposits

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)

Interpretive groups
Land capability (nonirrigated): 2e

16



Custom Soil Resource Report

Typical profile
0 to 7 inches: Silt loam
7 to 10 inches: Silt loam
10 to 16 inches: Silty clay
16 to 26 inches: Silty clay
26 to 34 inches: Silty clay loam
34 to 60 inches: Silty clay loam

Minor Components

Elkton
Percent of map unit: 5 percent
Landform: Marine terraces, low hills, flats
Down-slope shape: Linear, convex
Across-slope shape: Linear

PortA—Portsmouth variant silt loam, 0 to 2 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 180 to 200 days

Map Unit Composition
Portsmouth variant, thin surface, and similar soils: 85 percent

Description of Portsmouth Variant, Thin Surface

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-siope shape: Concave
Parent matenial: Loamy marine deposits

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr) .
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.3 inches)

Interpretive groups
Land capability (nonirrigated): 6w
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Custom Soil Resource Report

Typical profile
0 to 9 inches: Silt loam
9 to 13 inches: Silt loam
13 to 18 inches: Silt loam
18 to 26 inches: Silt loam
26 to 31 inches: Fine sand
31 to 60 inches: Coarse sand

SacB—Sassafras sandy loam, 2 to 5 percent slopes

Map Unit Setting
Elevation: 0 to 170 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 50 to 57 degrees F
Frost-free period: 180 to 210 days

Map Unit Composition
Sassafras and similar soils: 80 percent
Minor components: 20 percent

Description of Sassafras

Setting
Landform: Knolls, low hills
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy and/or gravelly fluviomarine deposits

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in‘hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacily: Moderate (about 7.1 inches)

Interpretive groups
Land capability (nonirrigated): 2e

Typical profile
0 to 12 inches: Sandy loam
12 to 18 inches: Sandy loam
18 to 28 inches: Sandy clay loam
28 to 40 inches: Loamy sand
40 to 58 inches: Sand
58 to 80 inches: Sand
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Minor Components

Downer
Percent of map unit: 5 percent
Landform: Knolls, low hills
Down-slope shape: Convex, linear
Across-siope shape: Linear, convex

Aura
Percent of map unit: 5 percent
Landform: Low hills, knolls

Landform position (three-dimensional): Nose slope, crest, side slope, head slope

Down-slope shape: Linear, convex
Across-slope shape: Linear

Woodstown
Percent of map unit: 5 percent
Landform: Flats, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear, concave

Fallsington
Percent of map unit: 5 percent
Landform: Flats, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave

UdstB—Udorthents, stratified substratum, 0 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 48 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 180 to 200 days

Map Unit Composition
Udorthents, stratified substratum, and similar soils: 85 percent

Description of Udorthents, Stratified Substratum

Setting
Landform: Low hills
Down-slope shape: Linear
Across-slope shape: Linear

Parent material: Loamy lateral spread deposits over gravelly lateral spread deposits

Properties and qualities
Slope: 0 to 8 percent
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Custom Soil Resource Report

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00
to 20.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacily: Very low (about 2.4 inches)

Interpretive groups
Land capability (nonirrigated): 8s

Typical profile
0 to 10 inches: Sand
10 to 72 inches: Gravelly coarse sand

WATER—Water

Map Unit Composition
Water: 100 percent

20



Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Sail qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Lawrence Retail Center)

Hydrologic scil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
c‘rieﬂy of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.
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Custom Soil Resource Report

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

22
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Custom Soil Resource Report

Table—Hydrologic Soil Group (Lawrence Retail Center)

Hydrologtc Sol Group— Summary by Map Unit — Mercer County, New Jersey (NJ021)
Map unit symbol ‘Map unit name " Rating - Acres In AO! | Percent of AOI
'BHSGB Birdsboro gravelly solum variant soils, 0to 6 | B 15.9 K 14.2%
: percent slopes i
EkbA Elkton silt loam, 0 to 2 percent slopes C/iD 29 2.6%
FamA Fallsington sandy loam, 0 to 2 percent B/D 23 21%
| I slopes : , i |
FrhAv Fluvaquents, 0 to 3 percent slopes, very 'em 17.6° 15.7%
frequently flooded
1 GadB Galestown loamy sand, 0 to 5 percent slepes | A 484/ 43.2%
GASB Galloway variant soils, 0 to 5 percent slopes | A 6.6 i 5.9% !
LenB Lenoir-Keyport silt loams, 0 to 5 percent D 1.0 0.9% ;
slopes :
PortA | Portsmouth variant silt loam, 0 to 2 percent |B/D 0.0 0.0%
slopes ! i
SacB Sassafras sandy loam, 2 to 5 percent slopes |B 1.8 1.6%
UdstB Udorthents, stratified substratum, 0to 8 D 10.9 9.7%
percent slopes \
WATER Water l i 47 4.2%
Totals for Area of Interest 1 1121 100.0%

Rating Options—Hydrologic Soil Group (Lawrence Retail Center)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water
table.

Depth to Water Table (Lawrence Retail Center)

"Water table" refers to a saturated zone in the soil. It occurs during specified months.
Estimates of the upper limit are based mainly on observations of the water table at
selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a month
is not considered a water table.
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APPENDIX C

STONEFIELD STORMWATER MANAGEMENT REPORT, DATED
DECEMBER 30, 2011, LAST REVISED MARCH 11, 2023
TR-20 CALCULATIONS
PRE-DEVELOPMENT CONDITIONS
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Lawrence - No Infiltration Type Il 24-r 2YR Storm Rainfall=3.30"

Prepared by Stonefield Engineering & Design
HydroCAD®39.10 s/n 06682 ©201 | HydroCAD Software Solutions LLC Page |

Summary for Subcatchment E- |-M: Existing Site Impervious Area
Runoff = 797 ds @ 1236 hrs, Volume= 63,306 df, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/lmperv., Time Span= 0.00-48.00 hrs, dc= 0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) CN Description

* 123597 98 Impervious Surfaces
94933 98 Inpervious Surfaces (To Remain)
* 29,153 98  Impervious Surfaces (Cifsite)
247683 98 Weighted Average
247683 98 100.00% Impervious Area

Tc Length Slope Velodty Capadty Description
(min) (feet) (fuf) (fu'seq) (cfs)

10 100 00500  L75 Sheet Flow, Segment |-2
Smooth surfaces n=0011 P2=2.50"
07 109 0.0300 279 Shallow Concentrated Flow, Segment 2-3
Unpaved Kv= 6.1 fps
231 490 00050 035 Shallow Concentrated Flow, Segment 3-4
Woodland K= 5.0 fps
248 699 Toul
Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph
o 7 Type lll 24-hr 2YR Storm
. Rainfall=3.30"
Runoff Area=247,683 sf
= Runoff Volume=63,306 cf
T Runoff Depth=3.07"
z Flow Length=699'
c Tc=24.8 min
3 CN=0/98
2
1

0 2 4 6 8 1012141618202224252830323436384042444648
Time (hours)



Lawrence - No Infiltration Type lll 24-hr 2YR Storm Rainfall=3.30"

Prepared by Stonefield Engineering & Design :
HydroCAD®9.10 5/n 06682 © 201 | HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment E- | -P: Existing Site Pervious Area
Runoff =  000ds@ 0.00hrs, Volume= 0¢f, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) CN  Description
232463 30 Woods, Good, HSG A
250990 39 >75% Grass cover, Good, HSG A
* 11387 39 >75%Grass cover, Good, HSG A (Offsite)
494840 35 WMeighted Average
494840 35 100.00% Pervious Area

Tc length Slope Velodty Capacity Description
(mn) (feet) (ffy) (fusec)  (cf5)

1.0 100 0.0500 1.75 Sheet Flow, Segment -2
Smooth surfaces n=0011 P2=2.50"
07 109 0.0300 279 Shallow Concentrated Flow, Segment 2-3
Unpaved Kv= 161 fps
2.1 450 0.0050 035 Shallow Concentrated Flow, Segment 3-4

Woodland Kv= 5.0 fps

248 699 Toul

Subcatchment E-1-P: Existing Site Pervious Area
Hydrograph

*
Type Il 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=494,840 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=699"
Tc=24.8 min

CN=35/0

Flow (cfs)

000cts @000 hrs o

o

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (hours)

32 34 36 38 40 42 44 46 48



Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Software Solutions LLC

Type lll 24-hr 2YR Storm Rainfall=3.30"

Page 3

Runoff

Summary for Subcatchment E-2-M: Existing Municipal Impervious Area

1.0I fs @ 1216 hrs, Volume= 5274 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delrmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type Il 24-hr 2YR Storm Rainfall=3.30"

Area(sf) ON  Desaipdon
* 1,631 98 Impervious Surfaces
¥ 19004 98 Impervious Surfaces (Cffsite)
20635 98 WWeighted Average
20635 98 100.00% Impervious Area
Tc length Slope Velodty Capadty Description
(min) (o) () (Wseq (df)
35 305 00050 .44 Shallow Concentrated Flow, Segment 6-7
Paved Kv=203 fps
35 305 Total, Inaeased to minimum Tc = 10.0 min
Subcatchment E-2-M Existing Munidpal Impervious Area
Hydrograph
1 ' Type lll 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=20,635 sf
Runoff Volume=5,274 cf
7 Runoff Depth=3.07"
5 Flow Length=305'
& Slope=0.0050 """
Tc=10.0 min
CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

'/’I
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Type Ill 24-hr 2YR Storm Rainfall=3.30"

Page 4

Surmmary for Subcatchment E-2-P: Existing Munidpal Pervious Area

Ruof =  000cs@ 2403 hrs, Volume= 4d, Depth= 0.00"
Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0,02 hrs
Type lll 24-hr 2YR Scorm Rainfall=3.30"

Area(s) ON  Description
11756 39  >75% Grass cover, Good, HSG A

¥ 13246 39 >75%Grass cover, Good, HSG A (Offsite)
2002 39 VWeighted Average
25002 39 100.00%Perviows Area

Tc length Slope Velodty Capacity Description
(min)  (feety  (ff)  (fu/sec) (cfs)

134 56 00100 0.07 Sheet Flow, Segment 5-6
Grass Derse n=0.240 P2=250"

35 305 0.0050 .44 Shallow Concentrated Fow, Segment 6-7

Paved Kv=203 fps
169 361 Towml
Subcatchment E-2-P: Existing Municipal Pervious Area
Hydrograph
0.000
0.000

0.000 Type Il 24-hr 2YR Storm

21 | Rainfall=3.30"

0.000-

0.000 Runoff Area=25,002 sf

e | | Runoff Volume=4 cf
7 oo | Runoff Depth=0.00"
‘; °] | Flow Length=361'
© 5.000- Tc=16.9 min

0.000-
0.000-
0.000-

CN=39/0

o o o o
i 1

0 2 4 6 8 10 12 14 16
Time (hours)

A %

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48




Lawrence - No Infiltration Type lll 24-hr 2YR Storm Rainfall=3.30"

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment E-3-M: Existing DOT Impervious Drainage Area
Runoff = 1.38ds @ 1217 hrs, Volume= 7560 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delrmarva, Spiit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dr= 0.02 hrs
Type Il 24-hr 2YR Scorm Rainfall=3.30"

Area(sf) N Description
1,173 98 Impervious Surfaces
* 18406 98 Impervious Surfaces (Offsite)

2579 98 Weighted Average
29579 98 100.00% Impervious Area

Tc lengh Sope Velodty Capadty Description
(min) _(fee) (fUf) (fuse) (cfs)

09 63 00250 1.21 Sheet Flow, Segment 8-9
Smooth surfaces n=0011 P2=2.50"

07 33 00100 0.74 Sheet Flow, Segment 9-10
Smooth surfaces n=0011 P2=250"

9.7 833 0.0050 1.44 Shallow Concentrated Fow, Segment 10-13
Paved Kv=203fps

11.3 929 Total

Subcatchment E-3-M: Existing DOT Impervious Drainage Area

Hydrograph
Type Ill 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=29,579 sf
; Runoff Volume=7,560 cf
7 Runoff Depth=3.07"
S Flow Length=929'
= Tc=11.3 min
CN=0/98
0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 4é 44 46 48
Time (hours)



Lawrence - No Infiltration Type Il 24-hr 2YR Storm Rainfall=3.30"
Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 ©20! | HydroCAD Scftware Solutions LLC Page 6

Summary for Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Runof =  000ds@ 2403 hrs, Volume= 4cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) ON  Description
10457 39 >75% Grass cover, Good, HSG A
x 16916 39 >75% Grass cover, Good, HSG A (Cffsite)

U373 39 Weighted Average
7373 39 100.00%Pervious Area

Tc Llength Slope Velodty Capadty Desaription
(mn) (feet) (fUf (ft/sec) (cfs)

124 8 00300 012 Sheet Flow, Segment 11-12
Grass Derse n=0240 P2=2.50"

88 760 00050 .44 Shallow Concentrated Flow, Segment 12-13
Paved Kv=203fps

212 848 Tow

Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Hydrograph

Runoff

0.000
0.00cfs @ 24.03 hrs

0.000 1

i Type lll 24-hr 2YR Storm
0.000 Rainfall=3.30"

0.000

0.000 Runoff Area=27,373 sf

cooa] | Runoff Volume=4 cf

0.000 Runoff Depth=0.00"
0.000

0.000 Flow Length=848"

0.000 Tec=21.2 min
0.000

oooo| | CN=39/0

0.000
0.000

Flow (cfs)

o

0 2 4 6 8 10 12 1416182022242'6 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Prepared by Stonefield Engineering & Design
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Summary for Link E- |: Existing Site Drainage Area
Inflow Area = 742,523 sf, 33.36% Impervious, Inflow Depth = 1.02" for 2YR Storm event
Inflow = 797 ds @ 1236 hrs, Volume= 63,306 o
Primary = 797 ds @ 1236 hrs, Volume= 63306 , Auen=0% Lag=0.0min
Primary outflow = Inflow, Time Span=0.00-48.00 hrs, de=0.02 hrs
Link E- |: Existing Site Drainage Area
Hydrograph
B Inflow
& Primary
" Inflow Area=742,523 sf
7
6.
.
LA
E
e 4
35
2.,
1~
ol —_— — e - i drrisrs. L e i
0 8 8 10 12 14 15 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Type lll 24-hr 2YR Storm Rainfall=3.30"

Page 32
Summary for Link E-2: Existing Munidpal Drainage Area
Inflow Area = 45,637 sf, 45.22% Ipervious, Inflow Depth = 1.39"  for 2YR Storm event
Inflow = 1.0I cfs @ 1216 hrs, Volume= 5278 o
Primary = 10l ds@ 1216hrs, Volume= 5278 df, Auwen=0% Lag=00 min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Link E-2: Existing Munidipal Drainage Area
Hydrograph
B Inflow
0 Primary
Inflow Area=45,637 sf

Flow (cfs)

Time (hours)

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Type lll 24-tr 2YR Storm Rainfall=3.30"

HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Software Solutions LLC Page 33
Summary for Link E-3: Existing DOT Drainage Area
Inflow Area = 56952 sf, 51.94% Impervious, Inflow Depth = 1.59" for 2YR Storm event
Inflow = 138cfs @ 1217 hrs, Volume= 7564 o
Primary = 1.38ds @ 1217 hrs, Volume= 7564 d, Awten= 0% Lag=0.0min
Primrary outflow = Inflow, Time Span= 0.00-4800 hrs, d= 0.02 hrs
Link E-3: BExisting DOT Drainage Area
Hydrograph
W Inflow
@ Primary

Flow (cfs)

138¢clfs @ 1217 hrs
¥

Time (hours)

Inflow Area=56,952 sf

B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48
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Summary for Subcatchment E-1-M: Existing Site Impervious Area
Runoff = 1218cfs @ 1236 hrs, Volume= 98313 d, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.0048.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(s) ON  Description
% 123597 9B Impervious Surfaces

% 94933 98 Impervious Surfaces (To Remain)
n 29,153 98 Impervious Surfaces (Offsite)
247683 98  WMeighted Average

247683 98  100.00% Impervious Area

Tc Length Slope Velodty Gapacty Description
(min) (feet) (ff) (f/sec) (cfs)

1.0 100 00500 .75 Sheet Flow, Segment -2
Smooth surfaces n=0011 P2=250"
07 109 0.0300 27 Shallow Concentrated Flow, Segment 2-3
Unpaved Kv=|6.1 fps
231 490 00050 035 Shallow Concentrated Flow, Segment 3-4

Woodland _Kv= 5.0 fps

248 69 Touwl

Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=247,683 sf
Runoff Volume=98,313 cf
Runoff Depth=4.76"

Flow Length=699'
Tc=24.8 min

CN=0/98

Flow (cfs)
~

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30.323436 38 40 42 44 46 48
Time (hours)

rim=
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Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 20! | HydroCAD Software Solutions LLC

Type lll 24-hr 10YR Storm Rainfall=5.00"

Page 2

Runoff

Summary for Subcatchment E-1-P: Existing Site Pervious Area

0.12ds @ 1571 hrs, Volume= 3433 d, Depth= 0.08"

Runoff by SCS TR-20 method, UH=Delmarva, Spiic Pervious/Imperv., Time Span= 0.0048.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Scorm Rainfall=5.00"

Area(sf) N Description

232463 30  Woods, Good, HSG A
250990 39 >75% Grass cover, Good, HSG A
* 11,387 39 >75% Grass cover, Good, HSG A (Offsite)
494840 35 VMeighted Average
494840 35  100.00% Pervious Area
Tc length Sope Velodty Capacity Description
(min) _ (fee) (ffr) (fuseq) (ds)
1.0 100 0.0500 1.75 Sheet Flow, Segment |-2
Smooth surfaces n=0011 P2=250"
07 109 0.0300 279 Shallow Concentrated Fow, Segment 2-3
Unpaved Kv= 16.1 fps
231 450 0.0050 035 Shallow Concentrated Flow, Segment 3-4
Woodland Kv= 5.0 fps
248 699 Toal
Subcatchment E- |-P: Existing Site Pervious Area
Hydrograph
a2 / Type Il 24-hr 10YR Storm
0.11- Rainfall=5.00"
0.1- Runoff Area=494,840 sf
0.09- Runoff Volume=3,433 cf
008 Runoff Depth=0.08"
("]
L go7- Flow Length=699"
u_g. 0.06 Tc=24.8 min
. CN=35/0
0.04
0.03-
0.02
0.01
i 7 7

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)



Lawrence - No Infiltration Type lll 24-hr |0YR Storm Rainfall=5.00"
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Summary for Subcatchment E-2-M: Existing Municipal Impervious Area
Runoff = 1.55ds @ 1215 hrs, Volume= 8191 d, Depth= 476"

Runoff by SCS TR-20 method, UH=Delmarva, Spit Pervious/Imperv., Time Span= 0,00-48.00 hrs, dt=0.02 hrs
Type lll 24-h 10YR Storm Rainfall=5.00"

Area(s) CON_ Description
* 1,631 98 Impervious Surfaces
* 19004 98  Impervicus Surfaces (Offsite)
20635 98 VMeighted Average
20635 98 100.00% Impervious Area

Tc length Slope Velodty Capacity Descripion
(min) (feet) (ff) (fseq  (ds)
35 305 00050 1.44 Shallow Concentrated Flow, Segment 6-7
Paved Kv=203fps
35 305 Torl, Increased to minimum Tc = 10.0 min

Subcatchment E-2-M: Existing Municipal Impervious Area
Hydrograph

155¢cis @ 12.15hrs

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=20,635 sf
Runoff Volume=8,191 cf
Runoff Depth=4.76"

Flow Length=305'
Slope=0.0050 '/

Tc=10.0 min

CN=0/98

Flow (cfs)

02;45B1012141618202224262830323436384042444648
Time (hours)
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Type lll 24-hr 10YR Storm Rainfall=5.00"

Page 4

Summary for Subcatchment E-2-P: Existing Municipal Pervious Area

Runoff = 002ds @ 13.74 hrs, Volume= 417 o, Depth= 020"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) OGN Description

11,756 39 >75% Grass cover, Good, HSGA
* 13,246 39  >75% Grass cover, Good, HSG A (Offsite)

25002 39 Weighted Average
25002 39 100.00%Pervious Area

Tc length Slope Velodty Capacity Description
(min) (feet) (f) (fsec)  (dfs)

134 56 00100 007 Sheet Flow, Segment 5-6
Grass: Dense n=0240 P2=2.50"
Shallow Concentrated Flow, Segment 6-7

Paved Kv=203 fps

35 305 0.0050 1.44

169 361 Toml

Subcatchment E-2-P: Existing Municipal Pervious Area
Hydrograph

0.018-
0017
0.016-
0.015
0.014-
0.013
0.012-
0.011-
0.01
0.009-
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001 -

002cis @ 1374 lus

Type lll 24-hr

Runoff Vo

Flow (cfs)

14 16 18 20 22 24 26 28 30 32 34 36 38
Time (hours)

0 2 4 6 8 10 12

Rainfall=5.00"
Runoff Area=25,002 sf

Runoff Depth=0.20"
Flow Length=361"

40 42 44 45 48

10YR Storm

lume=417 cf

Tc=16.9 min
CN=39/0
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Prepared by Stonefield Engineering & Design
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Summary for Subcatchment E-3-M: Existing DOT Impervious Drainage Area
Runoffl = 21Ids@ 1217 hrs, Volume= 11,741 f, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-4800 hrs, dt= 0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) CON  Desciption
* 1,173 98 Impervious Surfaces
¥ 18406 98 Impervious Surfaces (Cffsite)
29579 98 WMeighted Average
29579 98 100.00% Impervious Area

Tc length Slope Velodty Capacity Description
(min) (feet) (fuf) (fuse)  (df5)

09 63 00250 1.21 Sheet Flow, Segment 8-9
Smooth surfaces n=0011 P2=250"

07 33 00100 074 Sheet Flow, Segment 9-10
Smooth surfaces n=0011 P2=250"

97 833 00050 1.44 Shallow Concentrated Flow, Segment 10-13
Paved Kv=203fps

13 929 Toal

Subcatchment E-3-M: Existing DOT Impervious Drainage Area
Hydrograph

Type lll 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=29,579 sf
Runoff Volume=11,741 cf
Runoff Depth=4.76"
Flow Length=929'
Tc=11.3 min

CN=0/98

Flow (cfs)

A7 7777777

0 2 4 B 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



Lawrence - No Infiltration Type lll 24-hr 10YR Storm Rainfall=5.00"

Prepared by Stonefield Engineering & Design
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Summary for Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Runoff = 002ds @ 13.86 hrs, Volume= 456 cf, Depth= 0.20"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/lmperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) ON  Descaiption
10457 39 >75% Grass cover, Good, HSGA
% 16916 39  >75% Grass cover, Good, HSG A (Offsite)
27373 39 Weighted Average
27373 39 100.00% Pervious Area

Tc length Slope Velodty Capacity Descripton
(min)  (fee) (Uf) (fu'se) (cfs)

124 88 0.0300 0.12 Sheet Flow, Segment | 1-12
Grass: Dense n=0240 P2=2.50"

88 760 00050 .44 Shallow Concentrated Flow, Segment 12-13
Paved Kv=203 fps

212 848 Toul

Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Hydrograph

0019
Eg;: Type Il 24-hr 10YR Storm
OIE- Rainfall=5.00"
0015 Runoff Area=27,373 sf
ot Runoff Volume=456 cf
0.012- Runoff Depth=0.20"
Flow Length=848'
Tc=21.2 min
CN=39/0

0.011
0.01
0.009
0.008-
0.007
0.006
0.005-
0.004 -
0.003
0.002-
0.001 -

Flow (cfs)

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Summary for Link E-1: Existing Site Drainage Area
Inflow Area = 742,523 of, 33.36% Impervious, Inflow Depth = 164" for I0YR Storm event
Inflow = 1218cfs @ 1236 hrs, Volume= 101,746 o
Primary = 1218cfs @ 1236 hrs, Volume= 101,746 o, Atten= 0%, Lag=0.0min
Primary oulow = Inflow, Time Span= 0.00-48.00 hrs, dc= 0.02 hrs
Link E-I: Existing Site Drainage Area
Hydrograph
H Inflow
13- [ Primary
Inflow Area=742,523 sf
12 A
1-
10
9.
—~ 8
&
= 7
H
o 6
5
4
3
2_
1.
0‘._ -— ooy e A A A P
0 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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Prepared by Stonefield Engineering & Design
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Summary for Link E-2: Existing Municipal Drainage Area
Inflow Area = 45,637 <f, 45.22% Impervious, Inflow Depth = 226" for 10YR Storm event
Inflow = 155cfs @ 1215 hrs, Volume= 8607 o
Primry =  I55ds@ 1215 hrs, Volume= 8607 , Aten=0% Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, d= 0.02 hrs
Link E-2: Existing Munidpal Drainage Area
Hydrograph
B Inflow
0 Primary

Flow (cfs)

py

1.55cis @ 12.15 hrs
2

Inflow Area=45,637 sf

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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Summary for Link E-3: Existing DOT Drainage Area

Inflow Area = 56,952 sf, 51.94% Impervious, Inflow Depth = 257" for 10YR Storm event
Iflow =  21ds@ I217hrs, Volume= 12,197 &
Pimry = 21l ds@ I217hrs, Volume= 12,197 &, Acten=0% Lag=00min

Prirary outflow = Inflow, Time Span=0.00-48.00 hrs, dt= 0.02 hrs

Link E-3: Existing DOT Drainage Area

Hydrograph
B Inflow
@ Primary I
Inflow Area=56,952 sf

2
z
L
z
2
[T

o.

0 2 4 6 B 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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Summary for Subcatchment E-1-M: Existing Site Impervious Area
Runoff = 2031 cfs @ 1236 hrs, Volume= 166,361 df, Depth= 8.06"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0,02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) ON  Desaription

* 123597 98 Impervious Surfaces
i 94933 98 Impervious Surfaces (To Rerrain)
* 29,153 98 Inpervious Surfaces (Cffsite)
247683 98 WMeighted Average
247683 98  100.00% Impervious Area

Tc lengh Sope Velodty Capadty Description
(min) (fee) (fuft) (fu'sec) (cfs)

10 100 00500 1.75 Sheet Flow, Segment 1-2
Smooth surfaces n=0011 P2=250"
07 109 00300 279 Shallow Concentrated Fow, Segment 2-3
Unpaved Kv= 161 fps
231 490 00050 035 Shallow Concentrated How, Segment 3-4

Woodland  Kv=5.0 fps

248 699 Toul

Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph

2

2 Type IIl 24-hr 100YR Storm
b Rainfall=8.30"
17 Runoff Area=247,683 sf

Runoff Volume=166,361 cf
Runoff Depth=8.06"

16
15-
14

13-

§ 2 Flow Length=699"
B Tc=24.8 min
° CN=0/98
7.
6
5
4
3.
2
1 -
0

42 44 46 48
Time (hours)
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Summary for Subcatchment E- |-P: Existing Site Pervious Area
Runoff = 291 ds @ 1264 hrs, Volume= 37,447 d, Depth= 091"

Runoff by SCS TR-20 method, UH=Delrmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(s) CN  Desaription

232463 30 Woods, Good, HSG A
250990 39 >75%Grass cover, Good, HSG A
* 11,387 39 >75%Grass cover, Good, HSG A (Offsite)

494840 35 WMeighted Average
494840 35  100.00% Pervious Area

Tc Llength Slope Velodty Capadty Desaipdon
(min) (feer) (fuft) (fse)  (cfs)

10 100 00500 175 Sheet Flow, Segment 1-2
Smooth surfaces n=0011 P2=250"
07 109 00300 279 Shallow Concentrated Flow, Segment 2-3
Unpaved Kyv= 16,1 fps
2.1 4% 00050 035 Shallow Concentrated Flow, Segment 3-4
Woodand Kv=5.0 fps
248 69 Toul
Subcatchment E-1-P: Existing Site Pervious Area
Hydrograph
3
Type 11l 24-hr 100YR Storm
Rainfall=8.30"
Runoff Area=494,840 sf
Runoff Volume=37,447 cf
2 Runoff Depth=0.91"
z Flow Length=699'
2 Tc=24.8 min
- CN=35/0
1 -

Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

i~ ]
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Summary for Subcatchment E-2-M: Existing Municipal Impervious Area
Runoff = 258ds @ 1215 hrs, Volume= 13,860 df, Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) ON  Description
* 1,631 98 Inpervious Surfaces
* 19004 98 Impervious Surfaces (Cffsite)

20635 98  Weighted Average
20635 98 100.00% Impervious Area

Tc lengh Sope Velodty Capacty Description
(min) (feet) (fufy) (fsec) (ds)
35 305 00050 1.44 Shallow Concentrated Fow, Segment 6-7
Paved Kv=203fps
35 305 Totl, Increased to minimum Tc = 10.0 min

Subcatchment E-2-M: Existing Munidipal Impervious Area
Hydrograph

7 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=20,635 sf
Runoff Volume=13,860 cf
Runoff Depth=8.06"

z Flow Length=305'
i Slope=0.0050 '/'
“ Tc=10.0 min

CN=0/98

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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Summary for Subcatchment E-2-P: Existing Munidipal Pervious Area
Runof = 031 ds@ 1247 hrs, Volume= 2678d, Depth= 1.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Aea(s) N Description
1175 39 >75% Grass cover, Good, HSG A

* 13246 39 >75% Grass cover, Good, HSG A (Offsite)
25002 39 Veighted Average
25002 39 100.00%Pervious Area

Tc Length Sope Velodty Capacity Description
(min)  (feet) ()  (fdse)  (cFS)

134 56 00100 007 Sheet Flow, Segment 5-6
Grass Dense n=0240 P2=250"

35 305 00050 .44 Shallow Concentrated Flow, Segment 6-7
Paved Kv=1203 fps

169 36 Towl

Subcatchment E-2-P: Existing Municipal Pervious Area

Hydrograph

0.34

0.32

- / Type Il 24-hr 100YR Storm

0.28 Rainfall=8.30"

0.26 Runoff Area=25,002 sf

Bs Runoff Volume=2,678 cf

022 Runoff Depth=1.29"
g Flow Length=361"
% o6 Tc=16.9 min
“ o4 CN=39/0

0.12

0.1

0.08

0.06

0.04

0.02- o

%

0 2 4 6 8 10 12 14 16 18 20 2I2 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment E-3-M: Existing DOT Impervious Drainage Area
Runoffl = 352ds@ 1217 hrs, Volume= 19.867 , Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Spit Pervious/Imperv., Time Span= 0.0048.00 brs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(s) QN Descripdon
* ILI73 98  |mpervious Surfaces
* 18406 98 Inmpervious Surfaces (Offsite)
29579 98 VMeighted Average
29579 98 100.00% Impervious Area

Tc length Slope Velodty Capadty Description
(min) (feet) (fuf) (fuseq)  (cfs)

09 63 00250 1.21 Sheet Flow, Segment 8-9
Smooth surfaces n=0011 P2=250"

07 33 00100 074 Sheet Flow, Segment 9-10
Smooth surfaces n=0011 P2=250"

97 833 0.0050 1.44 Shallow Concentrated Flow, Segment 10-13
Paved Kv=203 fps

11.3 929 Toul

Subcatchment E-3-M Existing DOT Impervious Drainage Area

Hydrograph
% Type Il 24-hr 100YR Storm
% Rainfall=8.30"
3 7, Runoff Area=29,579 sf

Runoff Volume=19,867 cf
Runoff Depth=8.06"
Flow Length=929"
Te=11.3 min

CN=0/98

Flow (cfs)
N

Time (hours)
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Tybe lll 24+ |00YR Storm Rainfall=8.30"

Page 6
Summary for Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Runoff = 030ds @ 1254 hrs, Volume= 2932 d, Depth= 1.29"
Runoff by SCS TR-20 method, UH=Derrarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de= 002 hrs
Type Il 24-hr |00YR Storm Rainfall=8.30"
Area(sf) ON  Description
10457 39 >75% Grass cover, Good, HSG A
* 16916 39 >75% Grass cover, Good, HSG A (Cffsite)
27373 39 Weighted Average
27373 39 100.00%Pervious Area
Tc Llengh Sope Velodty Capacity Description
(min) (feet) (ff) (fseq) (ds)
124 88 00300 012 Sheet Flow, Segment | 1-12
Grass: Dense n=0240 P2=2.50"
88 760 00050 1.44 Shallow Concentrated Flow, Segment 12-13
Paved Kv=203 fps
212 848 Toml
Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Hydrograph
032
03 ¥ Type Il 24-hr 100YR Storm
0.28 Rainfall=8.30"
0.26 Runoff Area=27,373 sf
Qict Runoff Volume=2,932 cf
‘fi Runoff Depth=1.29"
£ 018 Flow Length=84§
g o016 Tc=21.2 min
“ 014 CN=39/0
0.12-
0.1
0.08
0.06
0.04-
cozg | @ o L ____________ e ,
0 ;

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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Summary for Link E-I: Existing Site Drainage Area
Inflow Area = 742,523 sf, 33.36% Impervious, Inflow Depth = 329" for |00YR Storm event
Inflow = 243ds @ 124! hrs, Volume= 203,808 o
Primary = 243cds @ 124! hrs, Volume= 203,808 df, Awen=0%, Lag=00mn
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Link E-1: Bxsting Site Drainage Area
Hydrograph
B Inflow
i B Primary
23] Inflow Area=742,523 sf
22-
21-
20-
19-
18
17-
16
15
£ 14
— 13,
2 12
T 11
10-
é
8
7
6,
5-
4-
3;
2,
14
e

0 2 4 6 B8 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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Summary for Link E-2: Existing Munidipal Drainage Area
Inflow Area = 45,637 sf, 45.22% Impervious, Inflow Depth = 435" for 100YR Storm event
Inflow = 274ds @ 1217 hrs, Volume= 16,537
Primary =  274ds@ 1217 hrs, Volume= 16,537 df, Atten=0% Lag=00 min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Linlc E-2: Existing Munidpal Drainage Area
Hydrograph
H Inflow
3- @ Primary
Inflow Area=45,637 sf
2 -
o)
s
2
o
w
1 -
o

0 2 4 6 B 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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Summary for Link E-3: Existing DOT Drainage Area
Inflow Area = 56,952 sf, 51.94% Impervious, Inflow Depth = 4.80" for 100YR Storm event
Inflow 364ds @ 1218hrs, Volume= 279 d
Primary 364ds @ 1218hrs, Volume= 02799 d, Amen= 0% Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, di= 0.02 hrs
Link E-3: Existing DOT Drainage Area
Hydrograph
B Inflow
B Primary

Flow (cfs)

Inflow Area=56,952 sf

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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Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph
¥ Type lll 24-hr 2YR Storm
, Rainfall=3.30"
Runoff Area=247,683 sf
8 Runoff Volume=63,306 cf
F 5 Runoff Depth=3.07"
N Flow Length=699'
. Tc=24.8 min
3. CN=0/98
2
1
R R "a0 32 34 6 '- 40 42 44 i
Time (hours)
Subcatchment E-1-P: Existing Site Pervious Area
Hydrograph
iy
Type lll 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=494,840 sf
Runoff Volume=0 cf
7 Runoff Depth=0.00"
‘g’ Flow Length=699'
- Tc=24.8 min
CN=35/0

0.00 cfs @ 0.00 hrs s
o WEZZEZ

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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Type lll 24-hr 2YR Storm Rainfall=3.30"

Page 2

Flow (cfs)

Flow (cfs)

0.000
0.000
0.000-]
0.000
0.000-
0.000
0.000
0.000
0.000-
0.000-
0.000
0.000-
0.000
0.000-
0.000-

° o

Subcatchment E-2-M: Existing Munidipal Impervious Area

Hydrograph

1.01 cis @ 12.16 hrs
27

B1012141615202224262630323436384042444648

Time (hours)

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=20,635 sf
Runoff Volume=5,274 cf
Runoff Depth=3.07"
Flow Length=305'
Slope=0.0050 '/

Tc=10.0 min

CN=0/98

7
-

Subcatchment E-2-P: Existing Municipal Pervious Area

Hydrograph

o

Type lll 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=25,002 sf

Runoff Volume=4 cf
Runoff Depth=0.00"
Flow Length=361'

Tc=16.9 min

CN=39/0

4 6 B

10 12

14 16 18

0.00cts @ 2403 hrs
7

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Type Il 24-br 2YR Storm Rainfall=3.30"

Page 3

Flow (cfs)

Flow (cfs)

0.000-

0.000
0.000
0.000
0.000

0.000-

0.000
0.000

0.000-

0.000
0.000

0.000-

0.000

0.000-

0.000
0.000

o o o o o

Subcatchment E-3-M Existing DOT Impervious Drainage Area
Hydrograph

1.38¢cls @ 12.17 hrs
7]

Type Il 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=29,579 sf
Runoff Volume=7,560 cf
Runoff Depth=3.07"
Flow Length=929'
Tc=11.3 min

CN=0/98

246E101214161820222@252830323436384042444648
Time (hours)

Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Hydrograph

Type lll 24-hr 2YR Storm

Rainfall=3.30"

Runoff Area=27,373 sf
Runoff Volume=4 cf
Runoff Depth=0.00"
Flow Length=848'
Tc=21.2 min

CN=39/0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B

Time (hours)
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Link E-|: Bxdsting Site Drainage Area
Hydrograph
H Inflow
O Primary
=
o e Inflow Area=742,523 sf
7_
6,
R
L
H
& 4
3
2,
1]
o W= - - - L bl .
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)
Link E-2: Existing Municipal Drainage Area
Hydrograph
H Inflow
B Primary
=
1 1o1ch g izhe Inflow Area=45,637 sf
z
5
2
o
w
0- e - e — 4
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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Link E-3: Existing DOT Drainage Area
Hydrograph
B Inflow
8 Primary
Inflow Area=56,952 sf
0
2
z
2
w
o —_— . :
0 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
Link P-1: Proposed Site Drainage Area
Hydrograph
B Inflow
@ Primary
Inflow Area=740,578 sf
5
4
7
Q
= B
3
o
w

6

8

Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Type lll 24-hr 10YR Storm Rainfall=5.00"
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Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph
=
12 7z Type lll 24-hr 10YR Storm
1 Rainfall=5.00"
10 Runoff Area=247,683 sf
o Runoff Volume=98,313 cf
5 P Runoff Depth=4.76"
s 7 Flow Length=699'
Z Tc=24.8 min
a CN=0/98
4
3
2
42
S 5 s R PR N s Tz_;?m':iﬁmssé) 2 30 32 34 3 33 40 42 44 48 48
Subcatchment E-1-P: Existing Site Pervious Area
Hydrograph
0.13
0127 Type Il 24-hr 10YR Storm
g Rainfall=5.00"
0.1 Runoff Area=494,840 sf
0.09 Runoff Volume=3,433 cf
008 Runoff Depth=0.08"
$ oor Flow Length=699'
Eg 0.06 Tc=24.8 min
Gk CN=35/0
0.04
0.03
0.02
0.01

0 2 4 6 510 12 14 16 18 20 22 24 26 28 30 323436 Slé 40 42 44 46 48

Time (hours)
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Subcatchment E-2-M Existing Municipal Impervious Area
Hydrograph
Type lll 24-hr 10YR Storm
Rainfall=5.00"
Runoff Area=20,635 sf
Runoff Volume=8,191 cf
- al Runoff Depth=4.76"
g Flow Length=305'
§ Slope=0.0050 '/*
Tc=10.0 min
CN=0/98
o 6 8 10 12 14 16 18 20 22 .:1 .. )'a 30 38 40 42 44 46
Subcatchment E-2-P: Existing Municipal Pervious Area
Hydrograph
0.017
- : Type lll 24-hr 10YR Storm
0.015 Rainfall=5.00"
:2:‘; Runoff Area=25,002 sf
i Runoff Volume=417 cf
__oon Runoff Depth=0.20"
g oo Flow Length=361"
z 0009 _ ;
S o8 Tc=16.9 min
0.007 CN=39/0
0.006
0.005
0004
0.003-
0.002
0.001-

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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Type lll 24-hr 10YR Storm Rainfall=5.00"

Page 21

Flow (cfs)

Flow (cfs)

-

0.02-
0.019-
0.018-
0.017-
0.016-

0.015

0.014-
0.013
0.012-
0.011-

0.01-
0.009-
0.008-
0.007 -
0.006-
0.005-
0.004-
0.003-
0.002-
0.001

Subcatchment E-3-M Existing DOT Impervious Drainage Area
Hydrograph

Type Ill 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=29,579 sf
Runoff Volume=11,741 cf
Runoff Depth=4.76"
Flow Length=929'
Tc=11.3 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment E-3-P: Existing DOT Pervious Drainage Area
Hydrograph

0.02 cfs @ 13.86 hrs
[

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=27,373 sf
Runoff Volume=456 cf
Runoff Depth=0.20"

Flow Length=848'
Tc=21.2 min

CN=39/0

14 -16 18 20 22 24 26 28 30 32 34 36 3'8 40 42 44 46 48
Time (hours)

6 8 10 12
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Lini E-I: Bxisting Site Drainage Area
Hydrograph
B Inflow
13 @ Primary
[1218cts @ 1236 hrs | =
, LT FEET Inflow Area=742,523 sf
13- 7
11
10
g,
—~ 8
48
= 7
3
o 6
s.
4
3
2
1
R : , M- iz
0 2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
Link E-2: Existing Munidpal Drainage Area
Hydrograph
B Inflow
8 Primary
(55 cls @ 12.15 hs | -
LT Inflow Area=45,637 sf
= 1
i
E
)
w
0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48

Time (hours)
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Link E-3: Existing DOT Drainage Area
Hydrograph
3 Inflow
0 Primary
Inflow Area=56,952 sf
2
z
s
z
8
w 1=
o ‘ = ye 7 7
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)
Link P-1: Proposed Site Drainage Area
Hydrograph
B Inflow
9 5 @ Primary
Inflow Area=740,578 sf
8-
7
s.
)
8 5
z
-
(TH 4
3
2
1
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Type lll 24-hr |00YR Storm Rainfall=8.30"

Page 37

Flow (cfs)

Flow (cfs)

O QP Qe (s Qe S . I % |

N
= N

Subcatchment E-1-M: Existing Site Impervious Area
Hydrograph

20.31cls @ 12.36 hrs
7

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=247,683 sf
Runoff Volume=166,361 cf
Runoff Depth=8.06"

Flow Length=699’

Tc=24.8 min

CN=0/98

4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment E-1-P: Existing Site Pervious Area
Hydrograph

291 cfs @ 1264 hrs
77

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=494,840 sf
Runoff Volume=37,447 cf
Runoff Depth=0.91"

Flow Length=699'

Tc=24.8 min

CN=35/0

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

8 10
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Type Ill 24-hr 100YR Storm Rainfdll=8.30"
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Flow (cfs)

Flow (cfs)

Subcatchment E-2-M: Exdisting Munidpal Impervious Area
Hydrograph

0.34
0.32
03

0.28-

0.26
0.24
0.22

02
0.18

0.16-

0.14

0.12-

0.1
0.08
0.06

0.04 -
0.02-

7 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=20,635 sf
Runoff Volume=13,860 cf
Runoff Depth=8.06"
Flow Length=305'
Slope=0.0050 /'

Tc=10.0 min

CN=0/98

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)

Subcatchment E-2-P: Existing Municipal Pervious Area
Hydrograph

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

/ Type 11l 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=25,002 sf
Runoff Volume=2,678 cf
Runoff Depth=1.29"
Flow Length=361"
Tc=16.9 min

CN=39/0

Time (hours)
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Type lll 244 100YR Storm Rainfall=8.30"

Page 39

Flow (cfs)

Flow (cfs)

Subcatchment E-3-M: Existing DOT Impervious Drainage Area

Hydrograph

352¢cls @ 1217 hrs
7

0.34-

0.32
0.3

0.28-

0.26
0.24
0.22

02
0.18
0.16
0.14
0.12

0:17%

0.08
0.06

0.04-

0.02

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)

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=29,579 sf
Runoff Volume=19,867 cf
Runoff Depth=8.06"

Flow Length=929"

Tc=11.3 min
CN=0/98

Subcatchment E-3-P: Existing DOT Pervious Drainage Area

Hydrograph

0.30 cfls @ 12.54 hrs
L A

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=27,373 sf
Runoff Volume=2,932 cf
Runoff Depth=1.29"

Flow Length=848'

Tc=21.2 min

CN=39/0
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Type ll 24-hr 100YR Storm Rainfall=8.30"

Page 52

Flow (cfs)

Flow (cfs)

Link E-1: Existing Site Drainage Area

Hydrograph

2243 cls @ 1241 hrs.

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)

Inflow Area=742,523 sf

Link E-2: Existing Municipal Drainage Area

Hydrograph

B Inflow
@ Primary

274 cls @ 1217 hrs
274cls @ 1217 hrs.
2

4 B 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)

Inflow Area=45,637 sf

H Inflow
@ Primary




Lawrence - No Infiltration Type lll 24-hr |00YR Storm Rainfall=8.30"
Prepared by Stonefield Engineering & Design
HydroCAD®9.10 in 06682 ©201 | HydroCAD Scfware Solutions LLC Page 53
Link E-3: Existing DOT Drainage Area
Hydrograph
H Inflow
4- @ Primary
Inflow Area=56,952 sf
3
0
5
3 2-
o
L
1
0¥ ‘ e 77 :
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Time (hours)
Link P-1: Proposed Site Drainage Area
Hydrograph
H Inflow
16 @ Primary
15 Inflow Area=740,578 sf
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APPENDIX D

STONEFIELD STORMWATER MANAGEMENT REPORT, DATED
DECEMBER 30, 2011, LAST REVISED MARCH 11, 2023
TR-20 CALCULATIONS
POST-DEVELOPMENT CONDITIONS



Exmg Swln lmac 9 sue Pervious Existng Muns istng Mumoipal Existng DO’ Exxfng DOT Porvious.
Impervious Arca Penvious Area Imporvious Dran: Oransge Area
Area

Exxano Sdo Dranage Emang Muncpsl Existng DOT Dra:ﬂsae
Area Oranage Ares Area

Fast Food Bioretention Pamary Basi Pnmary Bagin Pervious Wawa 8 Impervious
Perviops Area Impervious Area Agca 8
McDonalds Basn
< Imperigus Arca

oratenton Pnmary Sap infiraton é§ 1 . ‘Wawa Dstgnton Bazn  Wawa 8as:n Pervious
3 Basn Area

McOcnaids Infitradon McDonalds Basin
Basn Pervious Arca
Fast Food ! te Undctained Site Access Road 4 Undetaned
tmpervious Area Impervious Arl us Area forstenbion Impervious OT Impervious Area

Area

Municapal | Mup€ipal Pervious Area
<& Area <
o\ —— 1] —— Ao b —¢)

Muncipsl Basn Munc: on Proposed Site Dranage Access Road Access Road Proposed Munc:pal Propcsed DOT Proposed Undetaned
Are:

Pervious Area B 1] Bioretenton Area Beomtﬂ:,en Pervicus Dransge Ares Oranage Arca DOT Pervicus Area
{2}
Muncipal Bazin
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Surmmary for Subcatchment P-1A-M: Fast Food Bioretention Impervious Area

Runoff = 024 s @ 1216 hrs, Volume= 1,253 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(sf) OGN Description
* 4904 98 Impervious Surfaces
4904 98  100.00% Impervious Area

Tc length Sope Velodty Capacity Description
(min) (feey (fuf) (ffse) ()
06 95 00150 249 Shallow Concentrated FHow, Segment 3-4
Paved Kv=203 fps
06 95 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P-1A-M: Fast Food Bioretention Impervious Area
Hydrograph

024 cls @ 12.16 hrs

0.24 Type lll 24-hr 2YR Storm
0.22 Rainfall=3.30"

02 Runoff Area=4,904 sf
048 Runoff Volume=1,253 cf
0.16

Runoff Depth=3.07"
Flow Length=95'
Slope=0.0150'/"

Flow (cfs)
o
I~

o Tc=10.0 min
oo CN=0/98
0.06
0.04
0.02

é 10 12 14 16 18 20 22 2=4 26 28 30 32 .34 36 38 40 42 44 46 48

Time (hours)
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Summary for Subcatchment P-1 A-P: Fast Food Bioretention Pervious Area

Ruof =  000ds@ 2402 hrs, Volume= I d, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) ON  Desaiption

5240 39 >75% Grass cover, Good, HSG A

5240 39  100.00% Pervious Area

Tc Llength Slope Veodty Capacty Desaipton
(min) (feey (fuf) (fuseq) (cfs)

73 2% 00100 006 Sheet Flow, Segment 1-2
Grass Dense n=0240 P2= 250"

05 74 00133 234 Shallow Concentrated Flow, Segment 2-4
Paved Kv=203 fs

78 100 Total, Increased to minimum Tc = 10.0 min

Subcatchment P- 1 A-P: Fast Food Bioretention Pervious Area
Hydrograph

0.00 cfs @ 24.02 hrs
]

Type lll 24-hr 2YR Storm 4
Rainfall=3.30" ¥
Runoff Area=5,240 sf
Runoff Volume=1 cf
Runoff Depth=0.00"
Flow Length=100"
Tc=10.0 min

CN=39/0

Flow (cfs)
© ©o ©o o ©o O o0 OO OO OO O o o

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 3-2 34 .’i;G
Time (hours)

38 40 42 44 46 48
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Summary for Subcatchment P-1B-M: Primary Basin Impervious Area
Runoff = 976 ds @ 1216 hrs, Volume= 50,748 o, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv, Time Span= 0.0048.00 hrs, de=0.02 hrs
Type Ill 24-hr 2YR Scorm Rainfall=3.30"

Area(sff ON  Description
191,198 98 Impervious Areas
i 7353 98 Impervious Areas (Fuel Canopy)
198551 98  Weighted Average
198551 98 100.00% Impervious Area

Tc length Slope Velodty Capacity Descripdon
(min) (fee) (RF) (fused  (ds)

20 100 0.0075 082 Sheet Flow, Segment 9-10
Smooth surfaces n=0011 P2=250"

14 150 0.0075 1.76 Shallow Concentrated Flow, Segment 10-11
Paved Kv=203 fps

06 135 0.0050 372 457 Pipe Channel, Segment | 1-12
150" Round Area= .2 f Perim=39 r=03I'
n=0013 Concrete pipe, bends & connections
40 385 Toml, Increased to minimum Te = 10.0 min

Subcatchment P-1B-M: Primary Basin Impervious Area
Hydrograph

10 9.76cls @ 12.16 hrs

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=198,551 sf
Runoff Volume=50,748 cf
Runoff Depth=3.07"
Flow Length=385'
Tc=10.0 min

CN=0/98

Flow (cfs)

Time (hours)
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Surmmary for Subcatchment P-1B-P: Primary Basin Pervious Area
Runoff = 000ds @ 240l hrs, Volume= 12 df, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2YR Scorm Rainfall=3.30"

Area(sf) OGN Descaiption
80209 39 >75% Grass cover, Good, HSG A
80209 39  100.00% Pervious Area

Tc lengh Sope Velodty Capacity Description
(min) (feet) (fuft) (fulseq) (dfs)

126 52 00100 007 Sheet Flow, Segment 5-6
Grass Dense n=0240 P2=250"

03 35 00125 227 Shallow Concentrated Flow, Segment 6-7
Paved Kv=203 fps

03 102 0.0050 509 1600 Pipe Channel, Segment 7-8
240" Round Area=3.| sf Perim=63' r=0.50
n=0013 Concrete pipe, bends & connections

132 189 Toul
Subcatchment P-1B-P: Primary Basin Pervious Area
Hydrograph
0.001
ooy Type lll 24-hr 2YR Storm -
8331 1 | Rainfall=3.30"
0.001 Runoff Area=80,209 sf
50| | Runoff Volume=12 cf
0.001

0.001 Runoff Depth=0.00"
o011 | Flow Length=189'
00011 | Te=13.2 min

0600 CN=39/0

Flow (cfs)
o
o
=

0- Z o _ 777 7777
e : Z 7
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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Runoff

Summary for Subcatchment P-1C-M: McDonalds Basin Impervious Area

132ds@ 1216 hrs, Volume= 6861 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) CN  Description

* 26843 98  Impervious Surfaces
26843 98 100.00% Impervious Area
Tc Llength Slope Velodty Capacity Description
(min) (feet) (f) (fuse) ()
09 60 0.0200 1.10 Sheet Flow, Segment 14-15
Smooth surfaces n=0011 P2=2.50"
19 335 00030 288 354 Pipe Channel, Segment |5-16
150" Round Area= |.2sf Perim=39 r=031'
n=0.013 Concrete pipe, bends & connections
28 395 Total, Ingreased to minimum Te = 100 min
Subcatchment P-1C-M: McDonalds Basin Impervious Area
Hydrograph
Type Ill 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=26,843 sf
1 Runoff Volume=6,861 cf
z Runoff Depth=3.07"
& Flow Length=395'
o .
- Tc=10.0 min

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

CN=0/98

Time (hours)
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Summary for Subcatchment P-1C-P: McDonalds Basin Pervious Area

Runoff = 000ds @ 24.02 hrs, Volume= 2d, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs

Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(sf) ON_ Description

14739 39 >75% Grass cover, Good, HSG A

14739 39 100.00% Pervious Area

Tc length Slope Velodty Capadty Description
(min) (feet) (fufh) (fuse)  (ds)

66 23 00100 0.06 Sheet Flow, Segment 13-14
Grass: Dense n=0.240 P2=250"

03 60 0.0200 287 Shallow Concentrated Flow, Segment 14-15
Paved Kv=203fps

19 335 00030 288 354 Pipe Channel, Segment 15-16

150" Round Area= 1.2 sf Perim=39" r=03I'
n=0.013 Concrete pipe, bends & connections

88 418 Toml, Ingreased to minimum Tc = 10.0 min

Subcatchment P- | C-P: McDonalds Basin Pervious Area

Hydrograph

0.000
0.000-

0.000 Type lll 24-hr 2YR Storm

201 | Rainfall=3.30"

0.000 Runoff Area=14,739 sf

0.000

0.000 Runoff Volume=2 cf
0.000-

0.000 Runoff Depth=0.00"

s oon| | Flow Length=418"
w °'°°g Tc=10.0 min
of | CN=39/0
0
0.
0
0
0
D,
u,
0

18 20 22 24 26 28 30 32 34 36 3;8 40 42 44 45 48

Time (hours)

€« iy

00 cls @ 24.02 hrs
7]
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Summary for Subcatchment P-1D-M: Access Road Bioretention Impervious Area

Runoff = .60 cfs @ 1216 hrs, Volume= 8320d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Spiic Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(sf) CON  Descripion
2127 98  Impervious Surfaces
it 30423 98 Impervious Surfaces (Offsite)

3250 98 WWeighted Average
32550 98 100.00% Impervious Area

Tc Llength Slope Velodty Capadty Description
(min) (fee) (fdf) (fse)  (ds)

1.6 100 00133 1.03 Sheet Flow, Segment 18-19
Smooth surfaces n=0011 F2=250"
02 20 00150 1.84 Shallow Concentrated Flow, Segment 19-20

Grassed Waterway Kv= 15.0 fps
1.8 120 Totl, Increased to minimum Tc = 10.0 min

Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph

Type lll 24-hr 2YR Storm

Rainfall=3.30"

Runoff Area=32,550 sf
Runoff Volume=8,320 cf
Runoff Depth=3.07"
Flow Length=120'
Tc=10.0 min

CN=0/98

Flow (cfs)

0 2 4 6 8 10 12 1I4 16 18 20 2.2 24 26 28 30 32 34 36 38 40.42 44 46 48
Time (hours)
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Summary for Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Runoff = 000ds @ 240! hrs, Volume= 4 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span=0.00-48.00 hrs, dt=002 hrs
Type lll 24-hr 2YR Storm  Rainfall=3.30"

Area(sf) ON  Description
13523 39 >75% Grass cover, Good, HSG A
* 9840 39 >75% Grass cover, Good, HSG A (Cffsite)
23363 39 Weighted Average
23363 39  100.00% Pervious Area

Tc length Sope Velodty Capacity Description
(min)  (feer) (fUf) (fi/sec) (cfs)

00 39 00100 006 Sheet Flow, Segment 17-18
Grass Dense n=0240 P2=2.50"
13 177 00133 234 Shallow Concentrated Flow, Segment 18-19
Paved Kv=203 fps
02 20 00100 1.50 Shallow Concentrated Flow, Segment 19-20
Grassed Waterway Kv= 15.0 fps
115 236 Toml
Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Hydrograph
0.000

E.gzz- Rainfall=3.30"

0,000 Runoff Area=23,363 sf
00004 | Runoff Volume=4 cf

s o1 | Runoff Depth=0.00"
f ooco| | Flow Length=236'
w oo} | Te=11.5 min
0.000-
0.000- CN=39/0
0.000-
0_
0
0-, 7

16 12 14 16 18 20 22 24 26 28 50 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment P-1E-M: Undetained Site Impervious Area
Runoff = 473 ds@ 1216 hrs, Volume= 24572 f, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmrarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type Il 24-hr 2YR Storm Rainfall=3.30"

Area(s) ON  Description

501 98 Impervious Surfaces
* 94,952 98 Impervious Surfaces (Existing)
* 684 98  Impervious Surfaces (Offsite)
96,137 98 W\eighted Average
96,137 %8 100.00% Impervious Area

Tc length Sope Velodty Capadty Descripion
(min) (fee) (fuf) (fse)  (df5)

42 200 0.0050 0.80 Sheet Flow, Segment 24-25
Smooth surfaces n=0011 P2=250"
23 178 0.0075 1.30 Shallow Concentrated Flow, Segment 25-26

Grassed Waterway Kv=15.0 fps
65 378 Total, Increased to minimum Te = 10.0 min

Subcatchment P-1E-M: Undetained Site Impervious Area
Hydrograph

473cls @ 1216 hrs
7]

Type Il 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=96,137 sf
Runoff Volume=24,572 cf
Runoff Depth=3.07"
Flow Length=378'
Tc=10.0 min

CN=0/98

Flow (cfs)

0 2 4 6 B 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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Summary for Subcatchment P-1 E-P: Undetained Site Pervious Area
Rnof =  000ds@ 000hrs, Volume= 0d, Depth= 000"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0,02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) ON Descripiion
41965 30 Woods Good, HSG A
166546 39 >75%Grass cover, Good, HSG A

208511 37  Weighted Average
208511 37 100.00% Pervious Area

Tc length Slope Velodty Capacity Description
(min) (feet) (fuf) (fusec)  (cfs)

175 47 00100 0.04 Sheet Flow, Segment 21-22
Woods: Light underbrush n=0400 P2=2.50"
03 70 0.0500 335 Shallow Concentrated Flow, Segment 22-23
Grassed Waterway Kv= 15.0 fps
26 199 0.0075 1.30 Shallow Concentrated Flow, Segment 23-26

Grassed Waterway Kv=15.0fps

204 316 Toal

Subcatchment P-1E-P: Undetained Site Pervious Area
Hydrograph

!
Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=208,511 sf

Runoff Volume=0 cf
Runoff Depth=0.00"

% Flow Length=316'
= Tc=20.4 min
CN=37/0

42 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Runoff

Summary for Subcatchment P-1F-M: Munidpal Basin Impervious Area

151 s @ 1216 hrs, Volume= 7838 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2YR Storm Rainfall=3.30"

Area(sf) N Description

*

30,664

98  Impervious Surfaces

30,664

98 100.00% Impervious Area

Tc length Sope Velodty Capacity Descripton

(min) _(feet) (ff) (fuse)  (cfs)
14 100 00200 1.22 Sheet Flow, Segment
Smooth surfaces n=0011 P2=250"
1.1 184 00200 287 Shallow Concentrated Flow, Segment
Paved Kv=203 fps
25 284 Total, Inareased to minimum Tc = 10.0 min
Subcatchment P-1F-M: Munidipal Basin Impervious Area
Hydrograph
Type Il 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=30,664 sf
Runoff Volume=7,838 cf
g Runoff Depth=3.07"
z Flow Length=284'
= Slope=0.0200 '/*
Tc=10.0 min
CN=0/98

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 ‘3'8 40 42 44 46 48

Time (hours)
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Summary for Subcatchment P-1F-P: Munidpal Basin Pervious Area

Runoff = 000ds @ 24.02 hrs, Volume= 3d, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Spit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(sf) ON Description

18867 39 >75% Grass cover, Good, HSG A

18867 39  100.00% Pervious Area

Tc length Slope Velodty Capacity Description
(min) (fee) (Rf) (fseq)  (cfs)

156 98 00210 0.10 Sheet Flow, Segment T-U
Grass Derse n=0240 P2=250"

00 6 00150 249 Shallow Concentrated Flow, Segment U-V
Paved Kv=203 fps

0.l 6 00100 1.6l Shallow Concentrated Flow, Segment V-W
Unpaved Kv= 161 fps

14 143 00075 1.76 Shallow Concentrated Fow, Segment W-X
Paved Kv=203 fps

17.1 253 Toal

Subcatchment P-1F-P: Municipal Basin Pervious Area
Hydrograph

0.000

0000y | Type Il 24-hr 2YR Storm ;

001 | Rainfall=3.30"

0.000

2o | | RUNOFf Area=18,867 sf
" oeo| | Runoff Volume=3 cf
soo] | Runoff Depth=0.00"

N Flow Length=253'
0.000- Tc=17.1 min
0.000 CN=39/0

Flow (cfs)

Time (hours)

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
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Summary for Subcatchment P-2-M: Munidpal Impervious Area
Runoff = 084ds @ 1216 hrs, Volume= 4354 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm  Rainfall=3.30"

Area(sf) ON_ Description
# 17036 98 Impervious Surfaces
17036 98 100.00% Impervious Area

Tc Llength Slope Velodty Capadty Description
(min) (fee) (ff) (fse)  (ds)

1.0 67 0.0200 112 Sheet Flow, Segment 30-31
Smooth surfaces n=0011 P2=250"

04 78 0.0300 352 Shallow Concentrated Flow, Segment 31-32
Paved Kv=203fps

18 195 0.0075 1.76 Shallow Concentrated Flow, Segment 32-33
Paved Kv=20.3 fps

32 340 Toml, Increased to minimum Tc = 10.0 min

Subcatchment P-2-M: Munidpal Impervious Area
Hydrograph

S .

5 ‘ ype lll 24-hr 2YR Storm
075 Rainfall=3.30"
0‘36; Runoff Area=17,036 sf

06 Runoff Volume=4,354 cf

2 10552 Runoff Depth=3.07"

e 05

2 045 Flow Length=340"

s Tc=10.0 min
0 CN=0/98
0.25

02
0.15

01
0.05 T—

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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Summary for Subcatchment P-2-P: Munidpal Pervious Area
Runoff = 000ds @ 24.02 hrs, Volume= 2d, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2YR Storm  Rainfall=3.30"

Area(sf) ON  Description

10370 39 >75% Grass cover, Good, HSG A

10370 39  100.00% Pervious Area

Tc length Slope Velodty Capacity Description
(min) _(feet) (W) (fusec)  (ds)

132 55 00100 0.07 Sheet Flow, Segment 27-28
Grass: Dense n=0240 P2=2.50"
1.7 182 0.0075 1.76 Shallow Concentrated Flow, Segment 28-29
Paved Kv=203 fps
02 40 00050 420 743 Pipe Channel, Segement 29-33
180" Round Area= |.8sf Perim=47 =038
n=0.013 Concrete pipe, bends & connections

15.1 277 Towl

Subcatchment P-2-P: Munidpal Pervious Area
Hydrograph

0.000-

0.000
0.000 Type lll 24-hr 2YR Storm &

0.000 Rainfall=3.30"

00001 | Runoff Area=10,370 sf
2222 Runoff Volume=2 cf

ol | Runoff Depth=0.00"

:;1 ° Flow Length=277.
e 0 Tc=151 min
Z' CN=39/0
0
0,
0
; 7 7
0 W

14 16
Time (hours)

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Summary for Subcatchment P-3A-M: Wawa Basin Impervious Area

Rnoff =  162ds@ 1216hrs, Volume= 8424 d, Depth= 307"

Runoff by SCS TR-20 method, UH=Delrmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(sf) ON  Description
¥ 32958 98 Impervious Surfaces
32958 98 100.00% Impervious Area

Tc lengh Sope Velodty Capacity Description
(min)  (fee) (fUf) (ft/sec) (cfs)

12 70 00150 1.01 Sheet Flow, Segment 34-35
Smooth surfaces n=0011 P2=250"
06 50 00100 1.50 Shallow Concentrated Flow, Segment 35-36

Grassed Waterway Kv=15.0 fps
04 90 0.0050 in 457 Pipe Channel, Segment 36-37
150" Round Area= |.2 sf Perim=39" r=03I'
n=0.013 Concrete pipe, bends & connections
22 210 Tol, Increased to minimum Tc = 100 min

Subcatchment P-3A-M: Wawa Basin Impervious Area
Hydrograph

162cfs @ 1216 hrs
n'-;:;

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=32,958 sf
Runoff Volume=8,424 cf
Runoff Depth=3.07"
Flow Length=210'
Tc=10.0 min

CN=0/98

Flow (cfs)

o} 2 4 6 8 10 12 14 16 18 20 22 24 2.6 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment P-3A-P: Wawa Basin Pervious Area
Rnof =  000ds@ 2402 hrs, Volume= | , Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) CN  Description
3665 39 >75% Grass cover, Good, HSG A
3665 39 100.00% Pervious Area

Tc lengh Sope Velodty Capacity Description
(min)  (feet) (i) (fu/sec) (cfs)

52 17 00100 005 Sheet Flow, Segment Y-Z
Grass Derse n=0240 P2=2.50"

04 66 00200 287 Shallow Concentrated Flow, Segment Z-AA
Paved Kv=203 fps

06 104 0.0030 283 354 Pipe Channel, Segment AA-AB
150" Round Area= |.2sf Perim=39 r=03I'
n=0013 Concrete pipe, bends & connections
62 187 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P-3A-P: Wawa Basin Pervious Area
Hydrograph
o
of | Type lll 24-hr 2YR Storm £
of | Rainfall=3.30" L
o1 | Runoff Area=3,665 sf

Runoff Volume=1 cf

Z. Runoff Depth=0.00"
3 Flow Length=187'
“°1'| Te=10.0 min

°l | CN=39/0

0

0

0

14 16 18 20 22 24 26 28 3'0 32 34 3'6 38 40 42 44 4'6 48
Time (hours)

0 2 4 6 8 10 12
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Summary for Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Runoff = 046 ds @ 1219 hrs, Volume= 2,675 d, Depth= 3.07"

Runoff by SCS TR-20 method, UH=Delrarva, Split Pervious/Imperv., Time Span=0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Storm Rainfall=3.30"

Area(s) ON  Desaiption
* 10465 98 Impervious Surfaces
10465 98  100.00% Impervious Area

Tc Llength Slope Velodty Capacity Descripdon
(min) (feet) (Uf) (fusec) (ds)

24 100 0.0050 0.70 Sheet Flow, Segment 40-4|
Smooth surfaces n=0011 P2=250"
105 902 0.0050 1.44 Shallow Concentrated Flow, Segment 41-42
Paved Kv=203fps
129 1,002 Toal

Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph

Type lll 24-hr 2YR Storm

Rainfall=3.30"

Runoff Area=10,465 sf
Runoff Volume=2,675 cf
Runoff Depth=3.07"
Flow Length=1,002'
Slope=0.0050 '/

Tc=12.9 min

CN=0/98

Flow (cfs)

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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Summary for Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area

Runoff = 000dfs @ 24.05 hrs, Volume= 5d, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 2YR Scorm Rainfall=3.30"

Area(sf) ON  Description

30040 39 >75% Grass cover, Good, HSG A

30040 39 100.00% Pervious Area

Te lengh Sope Veodty Capacity Description
(min)  (feet) (fuf) (ft/sec) (cfs)

199 65 00050 0.05 Sheet Flow, Segment 38-39
Grass Dense n=0240 P2=250"
Shallow Concentrated Flow, Segment 39-42

Paved Kv=203 fps

75 650 0.0050 1.44

274 715 Toml

Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area

Hydrograph
0.000
0.000
oooo| | Type Il 24-hr 2YR Storm
0.000

ooo| | Rainfall=3.30"
291 | Runoff Area=30,040 sf
o000 f | Runoff Volume=5 cf

0.000

ooo| | Runoff Depth=0.00"
0.000

0.000- Flow Length=71 5'
09%1 | Slope=0.0050 '/'

0.000-

Flow (cfs)

pp Tc=27.4 min
0.000 CN=39/0
0.000-
o3
0
0.
0
0 .

6 8 10 12 14 16 18 20 22 24 26 28 30
Time (hours)

32 34 36 38 40 42 44 46 48
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Summary for Pond B-182: Primary Site Infiltration Basin
Inflow Area = 330,486 sf, 69.68% Impervious, Inflow Depth = 1.92" for 2YR Stormevent
Inflow = 1000 cfs @ 1216 hrs, Volume= 52777 d
Qulow =  000ds@ 000hrs, Volume= 0d, Amen=100% Lag= 00 min
Primary = 000cs @ 0.00hrs, Volume= od
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dr=0.02 hrs/ 3
Peak Hev= 5634 @27.38 hrs SurfArea= 35,597 sf Storage= 52777 o
Plug-Aow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not alculated: no outflow)
Volume Invert  Avail.Storage Storage Description
#l 54.50 117,192 ¢f Infilration Basin Area (Prismatic) Listed below (Recalc)
Elevation Surf.Area IncStore CumStore
(feet) (sg-f) (cubic-feer) (cubic-feer)
54.50 21,719 0 0
55.00 24,344 11,516 11,516
5600 34,254 29299 40815
57.00 38175 36215 77,029
5800 42,150 40,163 117,192
Device Routing Invert  Qutlet Devices
# Primery 5520 24.0" Round Spillway Culvert X2.00 L=550 RCP, square edge headwall, Ke=0.500
Inlet / Oudet Invert=55.20'/ 5500 $=0.0036'7 Cc=0500 n=0013 Concrete pipe, bends & connections
#2  Device | 57.50' 48.0" x 48.0" Horiz. Spillway Grate X 2.00 C=0.600in48.0"x 480" Grate Limited to weir flow at low heads
Primary OutFlow Max=0.00 dfs @0.00 hrs HW=5450' TW=000" (Dynamic Tailwater)
T |=Spillway Cuivert (Controis 0.00 cfs)
2=Spillway Grate ( Controls 0.00 cfs)
Pond B-182: Primary Site Infiltration Basin
Hydrograph
B Inflow
1 @ Primary
13

Flow (cfs)

10

B 000 his T T T T e e

6 8 10

Inflow Area=330,486 sf
Peak Elev=56.34'
Storage=52,777 cf

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

12 14 16
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Summary for Pond B-3: McDonalds Infiltration Basin
Inflow Area = 41,582 sf, 64.55% Impervious, Inflow Depth = 1.98" for 2YR Storm event
Inflow = 1.32cfs @ 1216 hrs, Volume= 6,863 f
Ouflow =  000ds@ 000hrs, Volume= 0d, Aten= 100% Lag=00 min
Primary = 000ds @ 0.00hrs, Volume= od
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0,02 hrs / 3
Peak Blev=57.06' @25.10 hrs  SurfArea=4,256sf Storage= 6863 &
Plug-Aow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. ime= (not calculated: no outflow)
Volume Invert  Avail.Storage  Storage Description
#l 55.00 17078 cf Infiltration Basin Area (Irregular) Listed below (Recalc)
Blevaton SufArea  Perim Inc.Store Cum Store WetArea
(feet) (sqft)  (feeq) (cubic-feer) (aubic-feer) (sqrfr)
55.00 2,481 2100 0 0 2481
56.00 3284 2420 2873 2873 3,654
57.00 4,197 2740 3731 6,604 4993
5800 5219 3060 4,699 11,303 6,498
59.00 6,350 3370 5,775 17,078 8117
Device Routing Invert  Qudet Devices
#| Primary 5568 15.0" Round Spillway Culvert L=730 RCP, square edge headwall, Ke=0.500
Inlet / Oudet Invert=55.68'/ 5539 S$=00040'/ Cc=0900 n=0.013 Concrete pipe, bends & connections
#2  Device | 57.75' 48.0" x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads
Prirmary OutFlow Max=0.00 cfs @0.00 hrs HVW=55.00' TW=54.50' (Dynamic Tailwater)
T |=Spillway Culvert ( Controls 000 cfs)
2=Spillway Grate ( Controls 000 ds)
Pond B-3: McDonalds Infiltration Basin
Hydrograph
B Inflow
@ Primary
Inflow Area=41,582 sf
Peak Elev=57.06'
Storage=6,863 cf

Flow (cfs)

0 2 4 6 8 10
Time (hours)

1.2 14 186 1lB 20 22 24 26 2.8 Sb 32 34 36 38 40 42 44 46 48
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Surmmary for Pond B-4: Munidpal Infiltration Basin

Inflow Area = 49,531 sf, 61.91% Impervious, Inflow Depth = 1.90" for 2YR Stormevent
Inflow = 151 s @ 1216 hrs, Volume= 7840 o
Ouflow =  000cs@ 000hrs, Volume= 0d, Amen=100% Lag=00min
Primary = 000cfs @ 0.0 hrs, Volume= 0d

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs / 3
Peak Blev= 5334 @2590 hrs SurfArea=7,600s Storage=7,840

Plug-Aow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det time= (not alaulated: no outflow)

Volume Invert  Avail.Storage Storage Description

#l 51.55' 5274cf 48.0"WWx 45.0"H x 190.0'L Stone Encasement (30”) x |10
28,500 f Overall - 13,430 of Embedded = 15,070 f x 35.0% Vaids
#2 51.80 9327 30.0" Dx 190.0'L Perforated HDPE Pipe (30™) x 10 Inside #I

13,430 of Overall - 3.0" Wall Thickness = 9,327
14601 f Total Available Storage

Device Routing Invert  Qutlet Devices
#| Primary 5450' 15.0" Round Outlet To Site Rear L= 1000 CMP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert=54.50'/ 54.50' $=00000"/" Cc=0900 n=0013 Concrete pipe, bends & connections

Primary OutFlow Max=0.00 dfs @0.00 hrs HWES 155 TW=000' (Dynamic Tailwaer)
T |=Outlet To Site Rear ( Controis 000 dfs)

Pond B-4: Municipal Infiltration Basin
Hydrograph

B Inflow
@ Primary

151cls @ 12.16 hus
£

Inflow Area=49,531 sf
Peak Elev=53.34'
Storage=7,840 cf

15.0"

Round Culvert
n=0.013
L=100.0'
S$=0.0000"""

-

Flow (cfs)

0.00 cls @ 0.00 hrs P
0 (T 777

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 3I4 36 38 4IU 4.2 44 46 48
Time (hours)
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Summary for Pond B-5: Wawa Detention Basin
Inflow Area = 36,623 sf, 89.99% Impervious, Inflow Depth = 276" for 2YR Storm event
Inflow = 1.62cfs @ 1216 hrs, Volume= 8424 o
Oulow =  099cs@ 1246 hrs, Volume= 8424 d, Aten=39%% Lag= 183 min
Primary = 025ds @ 1246 hrs, Volume= 7334 d
Seconcary=  074cs @ 1246 hrs, Volume= 1091 of
Routing by Dyn-Scor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.02 hrs / 3
Peak Hev=5691"' @ 1246 hrs  SurfArea= |,638 sf Storage=2423 o
Plug-Aow detention time= 70.7 min calculated for 8421 cf (100% of inflow)
Center-of-Mass det. time=70.7 min ( 8363 - 765.6)
Volume Invert  Avail.Storage  Storage Description
#l 55.00° 3436 30.0" Dx 100.0'L. HDPE Storage S= 0.0050 /" x7
Device Routing Invert  Qutet Devices
# Primary 5500 3.0" Round Intake To Water Quality Unit L= 140 CMP, projecting, no headwall, Ke= 0900
Inlet / Oudet Invert= 55.00'/ 5495 $=00036"/ Cc=0900 n=0.0I10 PVC smooth interior
#2  Secondary 5575 18.0" Round Outlet To Primary Basin L= 113.0' RCP, square edge headwall, Ke=0.500
Inlet / Qudet Invert= 55.75'/ 54.92' S=0.0073"/ Cc=0500 n=0.013 Concrete pipe, bends & connections
#  Device2 5675 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 308 3.30 332
Primary OutFlow Max=025 cfs @ 1246 hrs HW=5691' TW=0.00' (Dyramic Tailwater)
T |=iIntake To Water Quality Unit (Inlet Controls 0.25 dfs @ 5.08 fps)
Secondary OutFlow Max=0.74 dfs @ 1246 hrs HW=5691" TW=S5.68 (Dynamic Tailwater)
T_2=Outlet To Primary Basin (Passes 0.74 dfs of 496 cfs potential flow)
T _3=Broad-Crested Rectangular Weir (Weir Controls 0.74 cfs @ 1.13 fs)
Pond B-5: Wawa Detention Basin
Hydrograph
M Inflow
~| Outflow
v = B Primary
Inflow Area=36,623 sf B Soconary

Flow (cfs)

Peak Elev=56.91"
Storage=2,423 cf

0.99 cfs @ 1246 hrs
%%

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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Summary for Pond RG-|: Fast Food Bioretention Area
Inflow Area = 10,144 sf, 48.34% Impervious, Inflow Depth = 1.48" for 2YR Stormevent
Inflow = 024cs @ 1216 hrs, Volume= 1,254
Quflow =  024ds@ 1217 hrs, Volume= 95 o, Amen=0% Lag=07 min
Primary = 024cfs @ 1217 hrs, Volume= 925
Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, dt=0.02 hrs / 3
Peak Bev=5678 @ 1217 brs  SurfArea=536sf Storage= 344 of
Pug-Aow detention time= 163.1 min calculated for 925 of (74% of inflow)
Center-of-Mass det. time=74.7 min ( 840.7 - 765.9)
Volume Invert  Avail.Storage Storage Description
#l 56.00 1,236 cf Bioretention Area (Irregular) Listed below (Recalc)
Hevaton SurfArea  Perim Inc.Store CumStore Vet Area
(fect) (53f)  (feet) (cbicfeet) (aubicfeer) (safy)
56.00 354 71.0 0 0 354
57.00 595 900 469 469 610
58.00 953 1260 767 1,236 1,239
Device Routing Invert  Qutet Devices
#| Primary 5480 12.0" Round Spillway Culvert [=260 RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert=54.80'/ 5472 $=00031 /" Cc=0900 n=00I3 Concrete pipe, bends & connections
#2  Device | 56.75' 48.0" x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads
Primary OutFlow Max=024 cfs @ 1217 hrs HW=56.78 TW=55.38  (Dynamic Tailwater)
T |=Spillway Culvert (Passes 0.24 fs of 426 cfs potential flow)
T _2=spillway Grate (VWeir Controls 0.24 fs @ 0.54 fps)
Pond RG-|: Fast Food Bioretention Area
Hydrograph
B Inflow
0.26 0 Primary
=
. EETIE RN Inflow Area=10,144 sf
0.22 . Peak Elev=56.78'
02 Storage=344 cf
0.18
__ 016
&
2 014
3
T 012
0.1
0.08
0.06
004
0.02
0

0 2 4 6 B8 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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Summary for Pond RG-2: Access Road Bioretention Area
Inflow Area = 55,913 f, 58.22% Impervious, Inflow Depth = 1.79" for 2YR Storm event
Inflow = 1.60cfs @ 1216 hrs, Volume= 8323 d
Quiflow = 091 cfs @ 1249 hrs, Volume= 6491 o, Awen=43% Lag=200min
Primary = 091 cfs @ 1249 hrs, Volume= 6491 o
Routing by Dyr-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 002 hrs / 3
Peak Bev=56.44' @ 1249 brs SufArea=4276sf Storage= 3728
Plug-Aow detention time= 217.8 min calculated for 6,491 of (78% of inflow)
Center-of-Mass det. time= 137.1 min ( 902.9 - 765.8)
Yolume Invert  Avail.Storage  Storage Descripdon
#l 55.00 6579 Swale Area (Irvegular) Listed below (Recalc)

Hevation SurfArea  Perim IncStore CumStore WetArea

(fee) (53f)  (fleet)  (bicfeet)  (cubicfeer (sqrf)

55.00 1,200 7500 0 0 1,200

56.00 3,155 7945 2,100 2,100 6724

57.00 5950 8820 4479 6579 18427
Device Routing Invert  Qudet Devices

#l Primary 5590 15.0" Round QOutlet Culvert =440 RCP, square edge headwall, Ke=0.500

Inlet / Qutet Invert=55.90'/ 5570 S=0.0045'7 Cc=0900 n=0.013 Concrete pipe, bends & connections
Primary OutFlow Max=091 cfs @ 1249 hrs HW=56.44' TW=000' (Dynamic Tailwater)
T 1=0Outiet Culvert (Barrel Controls 091 dfs @265 fx)
Pond RG-2: Access Road Bioretention Area
Hydrograph
B Inflow
Primary
r

T 8 YT T S Eikerr
12 14 16 18 20 22 24 26 28 30 32 34
Time (hours)

Inflow Area=55,913 sf
Peak Elev=56.44'
Storage=3,728 cf

Round Culvert

g

3 n=0.013

- L=44.0"
$=0.0045 '/

36 38 40 42 44 46 48

15.0"
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Summary for Linlk P-1: Proposed Site Drainage Area

InflowArea = 740578'sf, 5261% Impervious, Inflow Depth = 050" for 2YR Storm event
Inflow 525ds @ 1217 hrs, Volume= 31,063
Primary 525ds @ 1217 hrs, Volume= 31,063 d, Awen=0% Lag=00min

Primary outflow = Inflow, Time Span=0.00-48.00 hrs, dc=0.02 hrs

Link P-1: Proposed Site Drainage Area

Hydrograph
H Inflow
B Primary
Inflow Area=740,578 sf

5 y

4 -
)
]
£
z
°
w

2_.

1 -

0,.

O 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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Summary for Link P-2: Proposed Munidpal Drainage Area
Inflow Area = 27406 f, 62.16% Impervious, Inflow Depth = 1.91" for 2YR Storm event
Inflow = 084cds @ 1216hrs, Volume= 4356
Primary = 084ds @ 1216hrs, Volume= 4356 d, Aten=0% Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Link P-2: Proposed Municipal Drainage Area
Hydrograph
B Inflow
09 @ Primary
=
0.85- (EE NP Inflow Area=27,406 sf
0.8
075
07
0.65-
06
— 055
0
& 05
5 045
L o4
0.35-
0.3
025 %7
0.2 7
0.15- ,
o1 A
0.05
0- . — L ZZ :
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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Summary for Link P-3: Proposed DOT Drainage Area
Inflow Area = 77,128 sf, 56.30% Impervious, Inflow Depth = 1.56" for 2YR Stormevent
Inflow =  068ds@ 1222hrs. Volume= 10013 f
Primary = 068ds @ 1222 hrs, Volume= 10013 f, Amen=0%, Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Link P-3: Proposed DOT Drainage Area
Hydrograph
H Inflow
075 B Primary
e
07 B Inflow Area=77,128 sf
0.65 %
06
0.55-
05
—. 0.45-
=
2 04
3 035
w
03
0.25
0.2-
015
0.1
0.05-
0 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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Summary for Subcatchment P-1A-M: Fast Food Bioretention Impervious Area
Runoff = 037ds@ 1215 hrs, Volume= 1,947 o, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delrrarva, Split Pervious/Imperv.. Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5,00"

Area (sf) ON  Desaription
* 4904 9B Impervious Surfaces
4904 98  100.00% Impervious Area

Tc length Slope Velodty Capadty Description
(min) (fee) (f) (fuse)  (dfs)
06 95 00150 249 Shallow Concentrated Fow, Segment 3-4
Paved Kv=20.3 fps
06 95 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-1A-M: Fast Food Bioretention Impervious Area

Hydrograph
0s
038
0.36 & Type lll 24-hr 10YR Storm
i Rainfall=5.00"
03 Runoff Area=4,904 sf
029 Runoff Volume=1,947 cf
o Runoff Depth=4.76"
5 0z Flow Length=95'
3z 02 = 71
£ o181 Slope=0.0150 "
0.16 Tc=10.0 min
o CN=0/98
0.12-
01
0.08
0.06
0.04
0.02
0 -

O 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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Summary for Subcatchment P-1A-P: Fast Food Bioretention Pervious Area

Runoff = 000 s @ 1295 hrs, Volume= 87 d, Depth= 0.20"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 002 hrs
Type lll 24-h 10YR Storm Rainfall=5,00"

Area(s)  ON  Description
5240 39 >75% Grass cover, Good, HSGA
5240 39  100.00% Pervious Area

Tc Length Slope Velodty Capadty Description
(min) (feet) (fuft) (fuseq) ()

73 26 00100 0.06 Sheet Flow, Segment -2
Grass: Dense n=0240 P2=250"

05 74 00133 234 Shallow Concentrated Fow, Segment 2-4
Paved Kv=203 fps

78 100 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-1A-P: Fast Food Bioretention Pervious Area
Hydrograph

0.004:3
g-gg‘;_ Type Il 24-hr 10YR Storm
0.003- Rainfall=5.00"
0.003- Runoff Area=5,240 sf
ik Runoff Volume=87 cf
0.002- Runoff Depth=0.20"
Flow Length=100"
Tc=10.0 min
CN=39/0

0.002-
0.002-
0.002-
0.002-
0.001-
0.001

0.001-
0.001-
0.001-
0.000-
0.000

Flow (cfs)

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Surmmary for Subcatchment P-1B-M: Primary Basin Impervious Area
Runoff = 1491 dfs @ 1215 hrs, Volume= 78811 o, Depth= 476"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10YR Storm Rainfall=5.00"

Area (sf) ON  Description
191,198 98 Inpervious Areas
* 7353 98 Inmpervious Areas (Fuel Canopy)

198551 98 Wweighted Average
198551 98 100.00% Impervious Area

Tc length Slope Velodty Capacity Description
(mn) (feeq (fufy (fused  (cfs)

20 100 0.0075 082 Sheet Flow, Segment 9-10
Smooth surfaces n=0011 P2=250"

1.4 150 00075 1.76 Shallow Concentrated Row, Segment 10-11
Paved Kv=203fps

06 135 0.0050 3N 457 Pipe Channel, Segment | 1-12
150" Round Area= |.2 sf Perim=39 r=03I'
n=0013 Concrete pipe, bends & connections
40 385 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-|B-M: Primary Basin Impervious Area
Hydrograph

"
Type lll 24-hr 10YR Storm
Rainfali=5.00"

Runoff Area=198,551 sf
Runoff Volume=78,811 cf

7, Runoff Depth=4.76"
;. Flow Length=385'
g Tc=10.0 min
5 CN=0/98
5
4.
3,
2
1 77777 7 T,
i

0 2 4 B B8 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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Summary for Subcatchment P-1B-P: Primary Basin Pervious Area

Runoff = 005ds @ 13.06 hrs, Volume= 1,337 d, Depth= 0.20"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 rs, dc=0.02 hrs
Type Ill 24-hr 10YR Storm Rainfall=5.00"

Area(s) CN  Description
80209 39 >75% Grass cover, Good, HSGA
80209 39  100.00% Pervious Area

Tc Llength Slope Velodty Capacity Description
(min) _(feet) (fuf) (fusec) (cfs)

126 52 00100 0.07 Sheet Flow, Segment 5-6
Grass: Dense n=0240 P2=250"

03 35 00125 227 Shallow Concentrated Flow, Segment 6-7
Paved Kv=203 fps

03 102 0.0050 509 1600 Pipe Channel, Segment 7-8
240" Round Area=3.| sf Perim=63"' r=050
n=0.013 Concrete pipe, bends & connections

132 189 Towl
Subcatchment P-1B-P: Primary Basin Pervious Area
Hydrograph

0.055
52 Type Il 24-hr 10YR Storm
= Rainfall=5.00"
e Runoff Area=80,209 sf
0.04- Runoff Volume=1,337 cf
0.035 Runoff Depth=0.20"

Flow Length=189'
Tc=13.2 min
CN=39/0

Flow (cfs)
=3
o
w

0 2 4 6 B8 10 12 14 16 18 20 22 24 256 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Page ||

Runoff

Summary for Subcatchment P-1C-M: MdDonalds Basin Impervious Area

202ds@ 1215 hrs, Volume= 10,655 d, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10YR Storm Rainfall=5.00"

Area(s) ON_ Description

*

26843

98  Impervious Surfaces

26843

98 100.00% Impervious Area

Tc length Slope Velodty Capadty Description
(min) (feey (fufr) (fse) (cfs)
09 60 00200 LIO Sheet Flow, Segment 14-15
Smooth surfaces n=0011 P2=2.50"
19 335 00030 28 354 PipeChannel, Segment 1516
150" Round Area= 1.2 sf Perim=39 r=03I'
n=0013 Concrete pipe, bends & connections
28 395 Total, Increased to minimum Tc = 10.0 min
Subcatchment P-1C-M: McDonalds Basin Impervious Area
Hydrograph
2 V) Type lll 24-hr 10YR Storm
Rainfall=5.00"
Runoff Area=26,843 sf
Runoff Volume=10,655 cf
— Runoff Depth=4.76"
g Flow Length=395'
s Tc=10.0 min

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48

CN=0/98

Time (hours)
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Summary for Subcatchment P-1C-P: McDonalds Basin Pervious Area

Runoff = 00! dfs @ 1295 hrs, Volume= 246 f, Depth= 020"

Runoff by SCS TR-20 method, UH=Delmarva, Splc Pervious/Imperv., Time Span= 0.00-48.00 v, dt=0.02 hrs
Type Ill 24-hr 10YR Storm Rainfall=5.00"

Area(s) QN Desaription

14739 39 >75% Grass cover, Good, HSG A

14739 39  100.00% Pervious Area

Tc Length Slope Velodty Capacity Description
(min) (fee) (Rf) (fsec)  (dfs)

66 23 00100 0.06 Sheet Flow, Segment 13-14

Grass: Dense n=0240 P2=2.50"

Shallow Concentrated Flow, Segment |4-15
Paved Kv=203fps

Pipe Channel, Segment 15-16

150" Round Area= 1.2 sf Perim=3.9 r=03I'
n=0013 Concrete pipe, bends & connections

03 60 00200 287

1.9 335 00030 288 354

88 418 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-1C-P: McDonalds Basin Pervious Area
Hydrograph

0.01cfs @ 12.95 hrs

Flow (cfs)

0 2 4 6 8 10
Time (hours)

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=14,739 sf
Runoff Volume=246 cf
Runoff Depth=0.20"

Flow Length=418'
Tc=10.0 min

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

CN=39/0
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Summary for Subcatchment P-1D-M: Access Road Bioretention Impervious Area

Ruof =  244cs@ 1215 hrs, Volume= 12920 f, Depth= 476"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0,02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) ON

Description

2127 8
* 30423 98

Impervious Surfaces
Impervious Surfaces (Cffsite)

32550 98
32550 98

Weighted Average
100.00% Impervious Area

Tc Length Slope Velodty Capacity Description

(min)  (feet) (fUR)

(f/sec)  (cfs)

1.6 100 00133

02 20 00150

1.03 Sheet Flow, Segment 18-19
Smooth surfaces n=0011 P2=250"

1.84 Shallow Concentrated Flow, Segment 19-20
Grassed Waterway Kv= 150 fps

1.8 120 Toal,

Increased to minimum Tc = 10.0 min

Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph

Flow (cfs)

244 cls @ 12.15 hrs
7]

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=32,550 sf
Runoff Volume=12,920 cf
Runoff Depth=4.76"

Flow Length=120"
Tc=10.0 min

CN=0/98

6 B 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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Summary for Subcatchment P-1D-P: Access Road Bioretention Pervious Area

Runoff = 002ds @ 13.00 hrs, Volume= 390 o, Depth= 0.20"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) OGN Description
13523 39 >75% Grass cover, Good, HSG A
* 9840 39 >75% Grass cover, Good, HSG A (Offsite)

23363 39 Weighted Average
23363 39 100.00%Pervious Area

Tc Llength Slope Velodty Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
100 39 00100 0.06 Sheet Flow, Segment |7-18
Grass: Dense n=0.240 P2=250"
13 177 00133 234 Shallow Concentrated Flow, Segment 18-19
Paved Kv=203fps
02 20 0.0100 1.50 Shallow Concentrated Fow, Segment 19-20
Grassed Waterway Kv=15.0 fps

15 236 Towl

Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Hydrograph

0.016 T
—— ype Il 24-hr 10YR Storm
T Rainfall=5.00"
0.013- Runoff Area=23,363 sf
— Runoff Volume=390 cf
e Runoff Depth=0.20"
0008 Flow Length=236'
Tc=11.5 min
CN=39/0

Flow (cfs)

0.008-
0.007-
0.006-
0.005-
0.004-
0.003

0.002-
0.001-

o 2 4 6 8 10 12 14 16 18 20 22 24 26.23 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Summary for Subcatchment P-1E-M: Undetained Site Impervious Area
Runoff = 72ds@ 1215 hrs, Volume= 38,160 f, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) CN__Description

* 501 98 Impervious Surfaces
* 94952 98 Impervious Surfaces (Bxisting)
" 684 98  Inpervious Surfaces (Offsite)
96137 98 Weighted Average
96,137 98  100.00% Impervious Area

Tc lengh Slope Velodty Capacity Desaription
(min) (feet) (fu/f) (fi/sec) (cfs)

42 200 0.0050 080 Sheet Flow, Segment 24-25
Smocth surfaces n=0011 P2=250"
23 178  0.0075 1.30 Shallow Concentrated Flow, Segment 25-26

Grassed Waterway Kv= 15.0 fps
65 378 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P-1E-M: Undetained Site Impervious Area
Hydrograph

:
% Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=96,137 sf
Runoff Volume=38,160 cf

_° Runoff Depth=4.76"
g Flow Length=378'
I Tc=10.0 min

CN=0/98

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)



Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydrolCAD Scftware Solutions LLC

Type lll 24-r |0YR Storm Rainfall=5.00"

Page 16

Runoff

Summary for Subcatchment P-1E-P: Undetained Site Pervious Area

009cs @ 1495 hrs, Volume= 2373 d, Depth= 0.14"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Ill 24-hr 10YR Storm Rairfall=5.00"

Area(s) N Description

41,965
166,546

30  Woods, Good, HSG A
39  >75% Grass cover, Good, HSG A

208511
208511

Tc
(rmin)

Length

(feet)

37 Weighted Average
37 100.00% Pervious Area

Slope Velodty Capacity Description
(i) (fUse)  (cfs)

175

03

26

47

70

199

00100 0.04 Sheet Flow, Segment 21-22
Woods: Light underbrush  n=0.400 P2=2.50"

0.0500 335 Shallow Concentrated Fow, Segment 22-23
Grassed Waterway Kv=15.0 fps

0.0075 1.30 Shallow Concentrated Flow, Segment 23-26
Grassed Waterway Kv= 15.0 fps

204

Flow (cfs)

316

0.085-
0.09
0.085-
0.08
0.075
0.07
0.065-
0.06
0.055-
0.05
0.045-
0.04-
0.035
0.03-
0.025
0.02
0.015-
0.01-
0.005

Toal

Subcatchment P-1E-P: Undetained Site Pervious Area
Hydrograph

Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=208,511 sf
Runoff Volume=2,373 cf
Runoff Depth=0.14"

Flow Length=316"
Tc=20.4 min

CN=37/0

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

2 4 6 8 10 12
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Summary for Subcatchment P-1F-M: Municipal Basin Impervious Area
Runoff = 230ds @ 1215 hrs, Volume= 12,171 o, Depth= 476"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type Il 24-hr |0YR Storm Rainfall=5.00"

Area(sf) ON  Description
* 30664 98  Impervious Surfaces
30664 98  100.00% Impervious Area

Tc Length Slope Velodty Capacity Description
(mn) (feet) (f) (fseq)  (dfs)

1.4 100 0.0200 1.22 Sheet Flow, Segment
Smooth surfaces n=0011 P2=250"

1.1 184 0.0200 287 Shallow Concentrated Flow, Segment
Paved Kv=20.3 fps

25 284 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P-1F-M: Munidpal Basin Impervious Area
Hydrograph

Type lll 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=30,664 sf
Runoff Volume=12,171 cf
Runoff Depth=4.76"
Flow Length=284'
Slope=0.0200 '/

1 Tc=10.0 min

Flow (cfs)

CN=0/98

S

0 2 4 6 8 10121416182022242'62836323436384042444648
Time (hours)
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Summary for Subcatchment P-1F-P: Munidipal Basin Pervious Area
Runoff = 00! ds @ 13.75 hrs, Volume= 315d, Depth= 020"

Runoff by SCS TR-20 method, UH=Ddlmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) N Desaiption
18867 39 >75% Grass cover, Good, HSG A
18867 39  100.00% Pervious Area

Tc lengh Sope Velodty Capacity Description
(min) (feet) (fuf) (fu/seq) (ds)

156 98 00210 0.10 Sheet Flow, Segment T-U
Grass: Dense n=0240 P2=2.50"

00 6 00150 249 Shallow Concentrated Fow, Segment UV
Paved Kv=203 fps

0l 6 00100 1.6 Shallow Concentrated Flow, Segment V-W
Unpaved Kv=16.1 fps

1.4 143 0.0075 1.76 Shallow Concentrated Flow, Segment W-X

Paved Kv=203fps

17.1 253 Towl

Subcatchment P-1F-P: Munidpal Basin Pervious Area
Hydrograph

0.013-

—_— Type Il 24-hr 10YR Storm
- Rainfall=5.00"
dipi Runoff Area=18,867 sf
0.009- Runoff Volume=315 cf
— 0008 Runoff Depth=0.20"
1:— B Flow El._ength=25.3'
2 000 ¢=17.1 min
— CN=39/0

0.004-
0.003-

0.002

0.001+

0 2 4 6 8 10 12 14 16 18 20 22 24 26 283032.3436384042444648
Time (hours)
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Summary for Subcatchment P-2-M: Munidpal Impervious Area
Runoff = 1.28ds @ 1215 hrs, Volume= 6,762 o, Depth= 476"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) QN Description
* 17036 98  Impervious Surfaces
17036 98  100.00% Impervious Area

Tc Llength Sope Velodty Capacty Description
(min) (fee) (fuf) (fu/seq) (ds)

1.0 67 0.0200 1.12 Sheet Flow, Segment 30-31
Smooth surfaces n=0011 P2=250"

04 78 00300 352 Shallow Concentrated Flow, Segment 31-32
Paved Kv=203fps

1.8 195 0.0075 1.76 Shallow Concentrated Flow, Segment 32-33
Paved Kv=20.3 fps

32 340 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-2-M: Munidpal Impervious Area
Hydrograph

Runoff
128 cfs @ 12.15 hrs
[ ]

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=17,036 sf
Runoff Volume=6,762 cf
Runoff Depth=4.76"

Flow Length=340"
Tc=10.0 min

CN=0/98

Flow (cfs)

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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Surmmary for Subcatchment P-2-P: Munidpal Pervious Area

Ruof =  00Ids@ I370hrs, Volume= 173 , Depth= 020"

Runoff by SCS TR-20 method, UH=Deirrarva, Spit Pervious/imperv., Time Span= 0.00-48.00 hrs, dt=0.02 frs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sf) ON  Description
10370 39 >75% Grass cover, Good, HSG A
10370 39  100.00% Pervious Area

Tc Length Slope Velodty Capacity Description
(min) (fee) () (fuse)  (cks)

132 55 00100 0.07 Sheet Flow, Segment 27-28
Grass: Dense n=0.240 P2=2.50"
1.7 182 0.0075 1.76 Shallow Concentrated Flow, Segment 28-29
Paved Kv=20.3 fps

02 40 0.0050 420 743 Pipe Channel, Segerment 29-33
180" Round Area= |.8sf Perim=47 r=038
n=0013 Concrete pipe, bends & connections

15.1 277 Toal
Subcatchment P-2-P: Munidipal Pervious Area
Hydrograph

0.007

0.007-

- : Type lll 24-hr 10YR Storm

0.006 Rainfall=5.00"

5005 Runoff Area=10,370 sf

I Runoff Volume=173 cf
—. 0.004- Runoff Depth=0.20"
£ 0004 Flow Length=277"
8 o008 Tc=15.1 min

0.003- CN=39/0

0.002-

0.002-

0.001-

0.001-

0.000-

42

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

0 2 4 6 8 10
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Summary for Subcatchment P-3A-M: Wawa Basin Impervious Area
Runoff = 247ds @ 1215 hrs, Volume= 13,082 o, Depth= 4.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(sff) OGN Description
* 32958 98  Impervious Surfaces
32958 98 100.00% Impervious Area

Tc Length Slope Velodty Capacity Descripdon
(min) (feet) (Wf) (fuseq (cf5)

12 70 00150 1.01 Sheet Flow, Segment 34-35
Smooth surfaces n=0011 P2=250"
06 50 0.0100 1.50 Shallow Concentrated Flow, Segment 35-36

Grassed Waterway Kv=15.0 fps
04 S0 00050 in 457 Pipe Channel, Segment 36-37
150" Round Area= |.2sf Perim=39 =03I'
n=0013 Concrete pipe, bends & connections
22 210 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-3A-M: Wawa Basin Impervious Area
Hydrograph

247 cts @ 1215 hrs
¥voa

Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=32,958 sf
Runoff Volume=13,082 cf
Runoff Depth=4.76"

Flow Length=210"
Tc=10.0 min

CN=0/98

Flow (cfs)

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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Summary for Subcatchment P-3A-P: Wawa Basin Pervious Area

Runof =  000ds@ 1295 hrs, Volume= 61 of, Depth= 020"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dc=0.02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Arca(sf) CON  Descripion
3665 39 >75% Grass cover, Good, HSGA
3665 39 100.00% Pervious Area

Tc length Slope Velodty Capacity Description
(min)  (feet) (fuf) (fu/sec) (cfs)

52 17 00100 0.05 Sheet Flow, Segment Y-Z
Grass Dense n=0240 P2=250"

04 66 00200 287 Shallow Concentrated Fow, Segment Z-AA
Paved Kv=203 fps

06 104 0.0030 288 354 Pipe Channel, Segment AA-AB
150" Round Area= |.2sf Perim=39" r=031'
n=0.013 Concrete pipe, bends & connections
62 187 Tol, Inareased to minimum Tc = 10.0 min

Subcatchment P-3A-P: Wawa Basin Pervious Area

Hydrograph

oo -E Runoff

0.003

_— 7. Type Il 24-hr 10YR Storm

0.002- Rainfall=5.00"

0.002 Runoff Area=3,665 sf

0.002- Runoff Volume=61 cf
= 0002 Runoff Depth=0.20"
< i Flow Length=187"
u_g_ 0.001- Tc=10.0 min

0.001 | CN=39/0

0.001-

0.001-

0.000-

0.000

0- s 7

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Runoff = 070cds @ 1219 hrs, Volume= 4,154 d, Depth= 4.76"
Runoff by SCS TR-20 method, UH=Delarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr |0YR Storm Rainfall=5.00"
Area(s) QN Description
* 10465 98 Impervious Surfaces
10465 98  100.00% Ipervious Area
Te lengh Slope Velodty Capacty Descripion
(min)  (feer) (ff) (ft/sec) (cfs)
24 100 0.0050 0.70 Sheet Flow, Segment 40-41
Smooth surfaces n=0011 P2=2.50"
105 502 0.0050 1.44 Shallow Concentrated Fow, Segment 41-42
Paved Kv=203 fps
129 1,002 Total
Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph
07 V. Type 1l 24-hr 10YR Storm
0.65- Rainfall=5.00"
R Runoff Area=10,465 sf
o Runoff Volume=4,154 cf
05
o Runoff Depth=4.76"
g .. Flow Length=1,002"
E3 - i oy
£ a5 Slope=0.0050 '/
03 Tc=12.9 min
0.25 CN=0/98
02
0.15_
0.1
0.05-
0

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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Runoff

Summary for Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area

002ds @ 1411 hrs, Volume= 501 f, Depth= 020"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/imperv., Time Span= 0.0048.00 hrs, de= 0,02 hrs
Type lll 24-hr 10YR Storm Rainfall=5.00"

Area(s) CN Description

30,040

39  >75% Grass cover, Good, HSG A

30,040

39 100.00% Pervious Area

Tc Length Slope Velodty Capadty Description

(min)

(feet)

(W) (se)  (ds)

19.9

75

65

650

0.0050 005 Sheet Flow, Segment 38-39
Grass: Demse n=0.240 P2=2.50"

0.0050 1.44 Shallow Concentrated Flow, Segment 39-42
Paved Kv=203fps

274

Flow (cfs)

715

0.021-
0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.01-
0.009
0.008-
0.007
0.006-
0.005
0.004
0.003
0.002
0.001

Toal

Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Hydrograph

' Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=30,040 sf
Runoff Volume=501 cf
Runoff Depth=0.20"
Flow Length=715'
Slope=0.0050 '/"
Tc=27.4 min

CN=39/0

7777 AR 7
SIS Ll Z e S

14 16 18 20 22 24 26 28 30
Time (hours)

e

32 34 36 38 40 42 44 46 48

10 12
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Summary for Pond B-18&2: Primary Site Infiltration Basin
Inflow Area = 330,486 f, 69.68% Impervious, Inflow Depth = 3.13" for |0YR Storm event
Inflow = 1675cfs @ 1218 hrs, Volume= 86,123 f
Cudlow = 000ds @ 000hrs, Volume= 0, Amen=100%, Lag=00min
Primary = 000cfs @ 0.00hrs, Volume= od
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.02 hrs / 3
Peak Hev= 5724 @4800 hrs SurfArea=39,110sf Storage=86,123
Plug-Row detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calaulated: no outflow)
Volume Invert  Avail.Storage  Storage Description
# 5450 117,192 Infiltration Basin Area (Prismatic) Listed below (Recalc)
Hevation Surf.Area Inc.Store CumStore
(feet) (sqf)  (cubicfeet)  (cubicfeer)
5450 21,719 0 0
55.00 24,344 11,516 11516
56.00 34,254 29299 40815
57.00 38175 36215 77,029
5800 42,150 40,163 117,192
Device Routing Invert  Qutet Devices
#|  Primary 5520' 24.0" Round Spillway Culvert X 2.00 L=550 RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert=55.20'/ 55.00' S=00036"7 Cc=0900 n=00I3 Concrete pipe, bends & connections
#2  Device | 57.50' 48.0" x 48.0" Horiz. Spillway Grate X 2.00 C=0.600in480"x 480" Grate Limited to weir flow at low heads
Primmary OutFlow Max=0.00 cfs @0.00 hrs HW=5450' TW=000' (Dyrarmic Tailwater)
T =Spillway Cuivert ( Conurdls 000 ds)
T_2=Spillway Grate ( Contrdls 0.00 dfs)
Pond B-1&2: Primary Site Infiltration Basin
Hydrograph
H Inflow
18 & Primary
o Inflow Area=330,486 sf
18 Peak Elev=57.24'
15
1 Storage=86,123 cf
13-
12-
— 11
@
T 10
HE
g
7
6
5 -
4
3 =
2

0.00 cls @ 0.00 hrs e
0 2 4 6 8 10 12 14 18
Time (hours)
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Surmmary for Pond B-3: McDonalds Infiltration Basin

Inflow Area = 41,582 f, 64.55% Impervious, Inflow Depth = 3.15" for I0YR Storm event
Inflow = 202cds @ 1215 hrs, Volume= 10901 o
Outflow = 005ds @ 19.20hrs, Volume= 869 d, Atten=98% Lag= 4225 min
Primary = 005cfs @ 19.20hrs, Volume= 869 o

Routing by Dyn-Scor-Ind method, Time Span=0,00-48.00 hrs, dt= 002 brs / 3
Peak Elev=57.76' @ 19.20 hrs SurfArea=4963 sf Storage= 10,080 cf

Plug-Aow detention tme= 925.1 min calculated for 868 df (8% of inflow)
Center-of-Mass dec tme=5152min ( 1,2789-763.7 )

Volume Invert  Avail Scorage  Storage Description

#l 55.00 17078 cf Infilbration Basin Area (Irregular) Listed below (Recalc)
Bevation SufArea  Perim IncStore CumStore WWet Area
(feet) (sq-ft) (feet) (cubic-feer) (cubic-feet)  (sqfy)
55.00 2481 2100 0 0 2,481
5600 3284 2420 2873 2873 3,654
57.00 4,197 2740 3731 6,604 4,993
5800 5219 306.0 4,699 11,303 6,498
59.00 6350 3370 5775 17,078 8117
Device Routing Invert  Qudet Devices
# Prinary 5568 15.0" Round Spillway Culvert =730 RCP. square edge headwall, Ke=0.500
Inlet / Qudet Invert=55.68' / 5539 S=00040"/ Cc=0900 n=00I3 Concrete pipe, bends & connections
#2  Device | 57.75' 48.0" x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.05 cfs @ 19.20 hrs HW-=57.76 TW=57.08 (Dynamic Tailwater)
T |=Spillway Culvert (Passes 0.05 cfs of 453 cfs potential flow)
T_2=spillway Grate (Weir Controis 0.05 cfs @0.32 fix)

Pond B-3: McDonalds Infiltration Basin
Hydrograph

H Inflow
@ Primary

202 cfs @ 12.15 hrs
2

Inflow Area=41,582 sf
Peak Elev=57.76'
Storage=10,080 cf

e

Flow (cfs)

19.20 hrs
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Summary for Pond B-4: Munidpal Infiltration Basin
Inflow Area = 49,531 sf, 61.91% Impervious, Inflow Depth = 3.03" for 10YR Storm event
Inflow = 230cs @ 1215 hrs, Volume= 12,486 o
Cuflow = 000cfs@ 0.00hrs, Volume= 0d, Amen= 1007 Lag=0.0 min
Primary = 000cfs@ 0.00hrs, Volume= od
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=002 hrs/ 3
Peak Bev= 5450 @25.90 hrs SurfArea=7,600sf Storage= 12,486 cf
Plug-Row detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not clculated: no outflow)
Volurme Invert  Avail. Storage  Storage Descripion
#l 51.55' 5274d  48.0"Wx 45.0"H x 190.0'L Stone Encasement (30") x 10
28500 of Overall - 13,430 of Embedded = 15070 d x 35.0% Voids
2} 5180 9327 30.0" Dx 190.0°L Perforated HDPE Pipe (30") x 10 Inside #1
13430 f Overall - 3.0" Wall Thidmess = 9.327 d
14601 Toral Available Storage
Device Routing Invert  Qutlet Devices
#|  Primary 5450 15.0" Round Outlet To Site Rear L= 1000 CMP, square edge headwall, Ke= 0500
Inlet / Qutlet Invert= 54.50'/ 5450° $=0.0000"7 Cc=0900 n=0013 Concrete pipe, bends & connections
Primary OutFlow Max=000 cfs @000 hrs HVW=51.55' TW=0.00' (Dynamic Tailwater)
T 1=0utlet To Site Rear ( Controls 0.00 fs)
Pond B-4: Municipal Infiltration Basin
Hydrograph
B Inflow
@ Primary

[

: Storage=12,486 cf
15.0"

7 Round Culvert
4 n=0.013
2 L=100.0'

0.00cls @ 0.00 hrs g
0 R

O 2 4 6 B 10 12 14 16

Time (hours)

Inflow Area=49,531 sf
Peak Elev=54.50'

S$=0.0000 '/
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Summary for Pond B-5: Wawa Detention Basin

Inflow Area = 36,623 f, 89.99% Impervious, Inflow Depth = 431" for 10YR Storm event
inflow =  247ds@ I2I5hrs, Volume= 13,143

Odfow =  2283cs@ 1225hrs, Volume= 13,143 o, Atten= 10% Lag=5.6 min
Primary =  026cs@ 1225 hrs, Volume= 9453 of

Secondary= 197 s @ 12.25hrs, Volume= 3690

Routing by Dyn-Stor-Ind method, Time Span=0,00-48.00 hrs, d=0.02 hrs / 3
Peak Blev=57.06' @ 1225 hrs SurfArea= 1548 sf Storage= 2656

Plug-Aow detention time= 63.3 min calculated for 13,138 of (100% of inflow)
Center-of-Mass det. time= 63.3 min (8223 - 759.0)

Volume Invert  Avail.Storage  Storage Description

#l 55.00 3436 30.0" Dx 100.0'L HDPE Storage S=0.0050 /" x 7
Device Routing Invert  Qudet Devices
#|  Primary 5500 3.0" Round Intake To Water Quality Unit L= 4.0 CMP, projecting no headwall, Ke=0.900

Inlet / Outlet Invest=55.00' / 5495 S=0.0036 " Cc=0900 n=0010 PVC, smooth interior
# Secondry 5575 18.0" Round Outlet To Primary Basin L=113.0' RCP, square edge headwall, Ke=0.500
Inle / Outlet Invert= 55.75' / 54.92' $=00073 1 Cc=0900 n=0013 Concrete pipe, bends & connections
5  Device2 5675 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 020 0.40 0.60 080 1.00
Coef. (English) 2.80 2.92 3.08 3.30 332

Primary OutFlow Max=026 cfs @ 1225 hrs HWE57.06 TW=000 (Dyramic Tailwater)
L |=intake To Water Quality Unit (Inlet Controls 0.26 cfs @5.29 fps)

Secondary OutFlow Max=1.97 cfs @ 1225 hrs HW=57.06' TW=55.96' (Dynamic Tailwater)
T_2=Outlet To Primary Basin (Passes |.97 fs of 5.76 cfs potential flow)
T 3=Broad-Crested Rectangular Weir (Weir Controls .97 cfs @ 1.59 fps)

Pond B-5: Wawa Detention Basin
Hydrograph
M Inflow
Outflow
» - E Pri
Inflow Area=36,623 sf B Sacondary
223cfs @1.1325"'5 Peak Elev=57.06'
Storage=2,656 cf

Flow (cfs)
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Surmmary for Pond RG-1: Fast Food Bioretention Area
Inflow Area = 10,144 5f, 48.34% Impervious, Inflow Depth= 241" for 10YR Storm event
Inflow = 037cfs@ 1215hrs, Volume= 2034 d
Ouflow =  037cs@ 1217 hrs, Volume= 1,416 d, Aen=0% Lag=06rmin
Primary = 037cfs @ 1217 hrs, Volume= 1,416 of
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 002 hrs / 3
Peak Hev=57.23' @25.06 hrs SurfArea= 672 sf Storage= 618 cf
Plug-Aow detention time= 110.2 min calculated for 1,416 f (70% of inflow)
Center-of-Mass det. time=8.3 min ( 777.4 - 769.1)
Volume Invert  Awail.Storage  Storage Description
#l 5600 1,236cdf Bioretention Area (Irregular) Listed below (Recalc)
Hevation SurfArea  Perim IncStore CumStore WVVet Area
(feet) (sqft)  (feet)  (cubicfeer)  (aubicfeer) (saft)
56.00 354 71.0 0 0 354
57.00 595 900 469 469 610
5800 953 1260 767 1,236 1,239
Device Routing Invert  Qutlet Devices
#|  Primary 5480 120" Round Spillway Culvert |=260" RCP, square edge headwall, Ke=0.500
Inlet / Oudet Invert= 5480/ 54.72° S=00031 "/ Cc=0900 n=0013 Concrete pipe, bends & connections
#2  Device | 5675 48.0" x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads
Primary OutFlow Max=037 dfs @ 217 hrs HW=56.79 TW=S581" (Dynamic Taitwater)
L |=Spillway Culvert (Passes 037 dis of 3.73 cfs potential flow)
T _2=Spillway Grate (Weir Contrais 0.37 dis @063 fps)
Pond RG-I: Fast Food Bioretention Area
Hydrograph
H Inflow
04 8 Primary
038 Inflow Area=10,144 sf
0.36- 27
0.34 Peak Elev=57.23'
0.32 -
- Storage=618 cf
028
0.26-
E- 0.24
5 o022
3 02-
& 018
0.16
014~
0.12
0.1-
0.08
0.06
0.04
0.02
0.

Time (hours)
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Summary for Pond RG-2: Access Road Bioretention Area

Inflow Area = 55913 sf, 5822% Impervious, Inflow Depth = 286" for [0YR Storm event
Iflow =  244cds@ I2I5hrs, Volume= 13310d

Ouflow =  156cs@ I1244hrs, Volume= 1,477 d, Atten=36% Lag= 7.0 min
Primary =  156cs@ 1244hrs, Volume= 11477 &

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=002 hrs/ 3
Peak Hev=56.63' @ 1244 hrs  SurfArea= 4,804 sf Storage=4,577

Plug-Aow detention time= 173.3 min calculated for 11,472 df (86% of inflow)
Center-of-Mass det. time= 110.3 min (875.9 - 765.6)

Volume Invert  Avail.Storage Storage Description

#l 55.00 6579 d  Swale Area (Irregular) Listed below (Recalc)
Hevation SurfArea  Perim IncStore CumStore WetArea
(feet) (sqf)  (leet) (cubicleer)  (aubicfeer) (sqfy)
55.00 1,200 7500 0 0 1,200
56.00 3,155 7945 2,100 2,100 6,724
57.00 5950 8820 4,479 6579 18427
Device Routing Invert  Qudet Devices
#  Primary 5590 15.0" Round Outlet Culvert L=440 RCP, square edge headwall, Ke=0.500

Inlet / Qudet Invert=55.90'/ 55.70° S=0.0045'" Cc=0900 n=00I3 Concrete pipe, bends & connections

Primary OutFlow Max=1.56 cfs @ 1244 hrs HW=56.63' TW=000' (Dyramic Tailwater)
T 1=Outiet Culvert (Barrel Conrdls 1.56 cfs @3.04 fps)

Pond RG-2: Access Road Bioretention Area
Hydrograph

B Inflow
@ Primary

244 cls @ 1215 hrs
[

Inflow Area=55,913 sf
Peak Elev=56.63'
Storage=4,577 cf

15.0"
q Round Culvert
3 n=0.013
- L=44.0'

$=0.0045"""
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Summary for Link P-1: Proposed Site Drainage Area
Inflow Area = 740,578 sf, 52.61% Impervious, Inflow Depth = 084" for 10YR Storm event
Inflow 831 cfs@ 1217 hrs, Volume= 52,009
Primary 831 dfs@ 1217 hrs, Volume= 52009 d, Atten=0% Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Link P-1: Proposed Site Drainage Area
Hydrograph
H Inflow
@ Primary

Flow (cfs)

Inflow Area=740,578 sf

6
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Surmmary for Link P-2: Proposed Munidpal Drainage Area

Inflow Area = 27,406 f, 62.16% Impervious, Inflow Depth = 3.04" for I0YR Storm event

Inflow = 128fs @ 1215 hrs, Volume= 6935 of

Pimary =  128ds@ 1215hrs, Volume= 6,935 d, Amen=0% Lag=00min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link P-2: Proposed Municipal Drainage Area
Hydrograph

B Inflow
H Primary

Inflow Area=27,406 sf

Flow (cfs)
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Time (hours)
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Summary for Link P-3: Proposed DOT Drainage Area

Inflow Area = 77,128 sf, 56.30% Impervious, Inflow Depth = 219" for 10YR Storm event

Iflow =  096ds@ 1220hrs, Volume= 14,108

Primary =  096cs@ 1220hrs, Volume= 14,108 d, Atten=0% Lag=00min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link P-3: Proposed DOT Drainage Area
Hydrograph

H Infl
B Frimary
b Inflow Area=77,128 sf

Flow (cfs)

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
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Summary for Subcatchment P-1A-M: Fast Food Bioretention Impervious Area

Runoff = 061 ds @ 1215 hrs, Volume= 3294 d, Depth= 806"

Runoff by SCS TR-20 method, UH=Delrarva, Split Pervious/lmperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area (sf)  ON  Description
* 4904 98 Impenvious Surfaces
4904 98  100.00% Impervious Area

Tc Llength Slope Velodty Capadty Descripdon
(min) (fee) (ff) (fseq) (cfs)
06 95 00150 249 Shallow Concentrated Flow, Segment 3-4
Paved Kv=20.3 fps

06 95 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-1A-M: Fast Food Bioretention Impervious Area

Hydrograph
0.65
0.6- Z Type 1l 24-hr 100YR Storm
0.55 Rainfall=8.30"
_— Runoff Area=4,904 sf
- Runoff Volume=3,294 cf
o Runoff Depth=8.06"
S Flow Length=95'
- Slope=0.0150'/'
"o Tc=10.0 min
oe CN=0/98
0.2
0.15
01
0.05 -
0 = 7 Z

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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Summary for Subcatchment P-1A-P: Fast Food Bioretention Pervious Area
Runoff = 008cs @ 1233 hrs, Volume= 561 f, Depth= 1.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(s) ON  Description
5240 39 >75%Grass cover, Good, FSG A
5240 39 100.00%Pervious Area

Tc lengh Sope Velodty Capacty Description
(min) _(feet) () (fsec)  (cfs)

73 26 00100 0.06 Sheet Flow, Segment |-2
Grass: Dense n=0240 P2=2.50"

05 74 00133 234 Shallow Concentrated Flow, Segment 2-4
Paved Kv=203 fps

78 100 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P- 1 A-P: Fast Food Bioretention Pervious Area

Hydrograph
008 7 Type Ill 24-hr 100YR Storm
o Rainfall=8.30"
o.ﬁss : Runoff Area=5,240 sf
0.06- Runoff Volume=561 cf
0.055- 7 Runoff Depth=1.29"
g i | Flow Length=100"
3 Tc=10.0 min
" 0035 CN=39/0
0.03- -
0.025-
0.02-
0.015
0.01
0.005
U -

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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Runoff

Summary for Subcatchment P-1B-M: Primary Basin Impervious Area

2485cfs @ 1215 hrs, Volume= 133,360 df, Depth= 8.06"

Runoff by SCS TR-20 method, UH=Delmearva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, de=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) CN  Description

*

191,198

7,353

98  Impervious Areas
98  Impervious Areas (Fuel Canopy)

Tc
(min)

198,551
198,551

Length

(feeq)

98  WMeighted Average
98  100.00% Impervious Area

Siope Velodty Capacity Description
(fuf) (fu/sec) (ds)

20

14

06

100 00075 082 Sheet Flow, Segment 9-10

Smooth surfaces n=0011 P2=250"

150 0.0075 1.76 Shallow Concentrated How, Segment 10-11

Paved Kv=203 fps

135 00050 3n 457 Pipe Channel, Segment | 1-12

150" Round Area= |.2sf Perim=39 r=03I'
n=0013 Concrete pipe, bends & connections

40

Flow (cfs)

26

24

22

20

385 Total, Inaeased to minimum Tc = 10.0 min

Subcatchment P-1B-M: Primary Basin Impervious Area
Hydrograph

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=198,551 sf
Runoff Volume=133,360 cf
Runoff Depth=8.06"

Flow Length=385"

Tc=10.0 min

CN=0/98

4 B 8 1012141618202224262830323436384'042444.648
Time (hours)
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Summary for Subcatchment P-1B-P: Primary Basin Pervious Area
Runoff = 1.I0cs @ 1240 hrs, Volume= 8590 o, Depth= 1.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type Il 24-hr 100YR Storm Rainfall=8.30"

Area(sf) ON  Desaription
80209 39 >75% Grass cover, Good, HSG A
80209 39  100.00% Pervious Area

Tc length Sope Velodty Capacity Description
(mn) (fee) (fuf) (fse)  (dFs)

126 52 00100 007 Sheet Flow, Segment 5-6
Grass: Dense n=0240 P2=2.50"

03 35 00125 227 Shallow Concentrated Flow, Segment 6-7
Paved Kv=203fps

03 102 00050 5.09 1600 Pipe Channel, Segment 7-8
240" Round Area=3.1 sf Perim= 63" =050
n=0013 Concrete pipe, bends & connections

132 189 Totl

Subcatchment P-|B-P: Primary Basin Pervious Area
Hydrograph

1.10 cfs @ 12.40 hrs

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=80,209 sf
Runoff Volume=8,590 cf
Runoff Depth=1.29"

Flow Length=189'

Tec=13.2 min

CN=39/0

Flow (cfs)

0 2 4 6 8 10 1'2141518202224 26 2'830323436384'042444643
Time (hours)
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Summary for Subcatchment P-1C-M: MdDonalds Basin Impervious Area

Runoff = 336ds@ 1215 hrs, Volume= 18,030 , Depth= 806"

Runoff by SCS TR-20 method, UH=Delrrarva, Spiit Pervious/lmperv., Time Sgan= 0.00-48.00 hrs, dt=0.02 hrs
Type Ill 24-hr 100YR Storm Rainfall=8.30"

Area(sf) CN  Description
¥ 26843 98 Impervious Surfaces
26843 98 100.00% Imperviows Area

Tc length Slope Veodty Capacity Descripton
(min) (fee) (fUf) (fu/seq) (cfs)

09 60 00200 1.10 Sheet Flow, Segment 14-15
Smooth surfaces n=0011 P2=250"

19 335 00030 288 354 Pipe Channel, Segment 15-16
15.0" Round Area= |.2 sf Perim=39 =031
n=0013 Conarete pipe, bends & connections

28 395 Toml Inaeased to minimum Te = 10.0 min

Subcatchment P-1C-M: McDonalds Basin Impervious Area
Hydrograph

3.36cls @ 1215 hrs

[ 1

Type Ill 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=26,843 sf
Runoff Volume=18,030 cf
Runoff Depth=8.06"

g, Flow Length=395'
H Tc=10.0 min
“ CN=0/98

0 2 4 6 8. 10 12 14 16 18 20 22 24 26.283032343638;1042444645
Time (hours)
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Summary for Subcatchment P-1C-P: McDonalds Basin Pervious Area
Runoff =  02ds@ 1233 hrs, Volume= 1,578 , Depth= 1.29"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/Imperv., Time Span=0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) ON  Description
14739 39 >75% Grass cover, Good, HSG A
14739 39 100.00% Pervious Area

Tc length Sope Velodty Capacity Desaipton
(min) (fee) (Wf (fuseq) (cfs)

66 23 00100 006 Sheet Flow, Segment 13-14
Grass: Derse n=0240 P2=2.50"

03 60 00200 287 Shallow Concentrated Flow, Segment 14-15
Paved Kv=203fps

19 335 00030 288 354 Pipe Channel, Segment 15-16
150" Round Area= |.2sf Perim=39" r=031'
n=0.013 Concrete pipe, bends & connections
88 418 Toul, Increased to minimum Tc = 10.0 min

Subcatchment P-1C-P: McDonalds Basin Pervious Area
Hydrograph

0.24-

0.23-
022 Type Il 24-hr 100YR Storm
b Rainfall=8.30"
5t Runoff Area=14,739 sf
017- Runoff Volume=1,578 cf
s Runoff Depth=1.29"
Flow Length=418'
Tc=10.0 min
CN=39/0

0.154
0.14-
013
0.12-
0.114
0.14
0.09°
0.08-
0.07-
0.06
005
0.04-
0.03
0.02]
0.01-]

Flow (cfs)

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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Summary for Subcatchment P-1D-M: Access Road Bioretention Impervious Area

Runoff =  407ds@ 1215 hrs, Volume= 21,863 d, Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dc= 0.02 hrs
Type Il 24-hr 100YR Storm Rainfall=8.30"

Area (sf)  ON  Desaription
2127 98  Impervious Surfaces
* 30423 98 Impervious Surfaces (Offsite)

32550 98  WMeighted Average
32550 98  100.00% Impervious Area

Te length Sope Velodty Capadty Description
(min) (feet) (fuf) (ffsec)  (cfs)

1.6 100 00133 1.03 Sheet Flow, Segment 18-19
Smooth surfaces n=0011 P2=250"
02 20 00150 1.84 Shallow Concentrated Flow, Segment 19-20

Grassed Waterway Kv=15.0 fps
1.8 120 Total, Increased to minimum Tc = 10.0 min

Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph

407 cfs @ 12.15 hrs

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=32,550 sf
Runoff Volume=21,863 cf
Runoff Depth=8.06"

3 Flow Length=120"
g Tc=10.0 min
= CN=0/98

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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Summary for Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Runoff = 034ds@ 1237 hrs, Volume= 2502 d, Depth= 1.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dc= 0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(s) QN Description
13523 39 >75%Grass cover, Good, HSG A

* 9840 39 >75% Grass cover, Good, HSG A (Offsite)
2363 39 Veighted Average
23363 39 100.00%Pervious Area

Tc Lengh Sope Veodty Capacity Description
(min)  (feet) (flf) (flsec)  (cfs)

00 39 00100 006 Sheet Flow, Segment 17-18
Grass: Dense n=0240 P2=250"
13 177 00133 234 Shallow Concentrated Flow, Segment: 18-19
Paved Kv=203 fps
02 20 0.0I100 1.50 Shallow Concentrated Flow, Segment 19-20
Grassed Waterway Kv= 15.0 fps
15 236 Towl
Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Hydrograph
.28
g:: &z Type 1l 24-hr 100YR Storm
'0_3 ; Rainfall=8.30"
0.28 Runoff Area=23,363 sf
0.26° Runoff Volume=2,502 cf
22‘2‘ Runoff Depth=1.29"
% o2 Flow Length=236"
3 018 Tec=11.5 min
L o016 CN=39/0
0.14
0.12-
01
0.08
0.06-
0.04 -
0.02-

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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Summary for Subcatchment P-1E-M: Undetained Site Impervious Area
Runoff = 1203 cfs @ 1215 hrs, Volume= 64,572 d, Depth= 806"

Runaff by SCS TR-20 method, UH=Delrrarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.02 hrs
Type Il 24-hr 100YR Storm Rainfall=8.30"

Area(sf) CN_ Description

¥ 501 98 Impervious Surfaces
94952 98  Impervious Surfaces (Existing)
* 684 98 Impervious Surfaces (Offsite)
9,137 98 Weighted Average
96,137 98  100.00% Impervious Area

Tc Llength Sope Velodty Capacity Description
(min)  (feet)  (fUft)  (fi/seq) (cfs)

42 200 0.0050 0.80 Sheet Flow, Segment 24-25
Smooth surfaces n=0011 P2=250"
23 178 0.0075 1.30 Shallow Concentrated Flow, Segment 25-26

Grassed Waterway Kv= 15.0 fps
65 378 Towl, Inareased to minimum Tc = 10.0 min

Subcatchment P- | E-M: Undetained Site Impervious Area
Hydrograph

E

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=96,137 sf
Runoff Volume=64,572 cf
Runoff Depth=8.06"

Flow Length=378'

Tc=10.0 min

CN=0/98

1

10

Flow (cfs)
~

0 2 4 8 81012141'618202224262830323436334042444648
Time (hours)
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Summary for Subcatchment P-1E-P: Undetained Site Pervious Area
Rnoff =  184ds@ 1255 hrs, Volume= 18989 f, Depth= 1.09"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.0048.00 hrs, de= 0.02 hrs
Type lll 24-hr 100YR Storm  Rainfall=8.30"

Area(sf) ON  Desciption
41965 30 Woods, Good HSG A
166546 39  >75% Grass cover, Good, HSG A

208511 37 VMeighted Average
208511 37 100.00% Pervious Area

Tc length Slope Velodty Capacity Descripion
(min) (fee) (fuf) (fseq)  (cFs)

175 47 00100 0.04 Sheet Flow, Segment 21-22
Woods: Light underbrush  n=0400 P2=2.50"
03 70 0.0500 335 Shallow Concentrated Fow, Segment 22-23
Grassed Waterway Kv=15.0fps
26 199 00075 1.30 Shallow Concentrated Flow, Segment 23-26

Grassed Waterway Kv=15.0 fps

204 316 Towl

Subcatchment P- 1 E-P: Undetained Site Pervious Area
Hydrograph

;

Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=208,511 sf
Runoff Volume=18,989 cf
Runoff Depth=1.09"

z Flow Length=316'
3 Tc=20.4 min
o CN=37/0

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48

Time (hours)

4 6 8 10 12
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Summary for Subcatchment P-1F-M: Munidipal Basin Impervious Area
Runof =  3B4ds@ 1215 hrs, Volume= 2059 df, Depth= 806"

Runoff by SCS TR-20 method, UH=Deimarva, Split Pervious/Imperv., Time Span=0.00-48.00 hrs, dt=0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) CON  Description
3 30664 98 Impervious Surfaces
30664 98 100.00% Impervious Area

Tc Llength Slope Veodty Capacity Description
(min) (feet) (fy (fusec)  (cfs)

14 100 0.0200 .22 Sheet Flow,
Smooth surfaces n=0011 P2=250"

Il 184 0.0200 287 Shallow Concentrated Flow, Segment
Paved Kv=203 fps

25 284 Total, Inareased to minimum Tc = [0.0 min

Subcatchment P-1F-M: Munidipal Basin Impervious Area
Hydrograph

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=30,664 sf
Runoff Volume=20,596 cf
Runoff Depth=8.06"

Flow Length=284'
Slope=0.0200 """

Te=10.0 min

CN=0/98

Flow (cfs)

7

32 34 36 38 40 42 44 46 48

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (hours)
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Summary for Subcatchment P-1F-P: Munidipal Basin Pervious Area
Runoff =  023ds@ 1247 hrs, Volume= 2021 d, Depth= 129"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8,30"

Area(s) ON  Description
18867 39 >75% Grass cover, Good, HSG A
18867 39  100.00% Pervious Area

Tc lengh Siope Velodty Capacty Desaiption
(min) _ (feet) (fuf) (fu/sec) (cfs)

15.6 98 00210 0.10 Sheet Flow, Segment T-U
Grass: Dense n=0.240 P2=2.50"

00 6 00150 249 Shallow Concentrated Flow, Segment U-V
Paved Kv=203 fps

0.1 6 00100 1.6l Shallow Concentrated Flow, Segment V-W
Unpaved Kv= 16,1 fps

1.4 143 00075 1.76 Shallow Concentrated Flow, Segment W-X

Paved Kv=203 fps

17.1 253 Toual

Subcatchment P- |F-P: Munidpal Basin Pervious Area
Hydrograph

gi:
0.24-
0.23 Type Il 24-hr 100YR Storm

0.22

0211 Rainfall=8.30"
e Runoff Area=18,867 sf

0.19-

0.18- / Runoff Volume=2,021 cf

0.17-

016 Runoff Depth=1.29"
0.15

0.14- Flow Length=253"
i Tc=17.1 min
011 | CN=39/0

0.09°
0.08-
0.07-
0.06
0.057
0.04
0.03
0.02-
0014 2= 7 LIS

Flow (cfs)

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

0 2 4 6 8 10
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Summary for Subcatchment P-2-M: Municipal Impervious Area
Runoff = 213ds@ 1215 hrs, Volume= 11,443 d, Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Splic Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 002 hrs
Type lll 24-hr 100YR Storm Rainfall=830"

Area(sf) ON  Descripdon
% 17036 98 Impervious Surfaces
17036 98 100.00% Impervious Area

Tc Llength Slope Velodty Capacity Description
(min) (feet) (fuf) (fuse)  (dfs)

1.0 67 00200 1.12 Sheet Flow, Segment 30-3|
Smooth surfaces n=0011 P2=2.50"

04 78 00300 352 Shallow Concentrated Flow, Segment 31-32
Paved Kv=203 fps

1.8 195 0.0075 1.76 Shallow Concentrated Flow, Segment 32-33
Paved Kv=203 fps

32 340 Toml, Ingeased to minimum Tc = 10.0 min

Subcatchment P-2-M: Munidpal Impervious Area
Hydrograph

213cls @ 12.15 hrs
o

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=17,036 sf
Runoff Volume=11,443 cf
Runoff Depth=8.06"

z Flow Length=340'
2 Tc=10.0 min
s CN=0/98

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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Summary for Subcatchment P-2-P: Municipal Pervious Area

Runoff = 0.13cfs @ 1244 hrs, Volume= LI d, Depch= 1.29"

Runoff by SCS TR-20 method, UH=Delrrarva, Split Pervious/lmperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100YR Storm  Rainfall=8.30"

Area(sf) ON  Descripton
10370 39 >75% Grass cover, Good, HSG A
10370 39  100.00% Pervious Area

Tc length Slope Veodty Capadty Description
(min)  (feet) () (fuseq) (cfs)

132 55 00100 007 Sheet Flow, Segment 27-28
Grass Dense n=0240 P2=250"
1.7 182 0.0075 1.76 Shallow Concentrated Fow, Segment 28-29
Paved Kv=20.3 fps

02 40 0.0050 420 743 Pipe Channel, Segement 29-33
180" Round Area= 1.8sf Perim=47 =038
n=00I13 Concrete pipe, bends & connections

15.1 277 Toal

Subcatchment P-2-P: Municipal Pervious Area

Hydrograph
0.14-
013 7 Type Ill 24-hr 100YR Storm
012 Rainfall=8.30"
041 Runoff Area=10,370 sf
i Runoff Volume=1,111 cf
" Runoff Depth=1.29"
g i Flow Length=277"
% o007 Tec=15.1 min
“ ooe CN=39/0
0.05-
0.04-
0.03-
0.02-
0.01-
o0 G

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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Surmmary for Subcatchment P-3A-M: Wawa Basin Impervious Area

Runoff = 413ds@ 1215 hrs, Volumre= 22,137 , Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, d= 0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area (sf) ON  Description
* 32958 98 Impervious Surfaces
32958 98 100.00% Impervious Area

Tc length Slope Velodty Capacity Description
(min) (feet) () (fuse) ()

1.2 70 00150 1.01 Sheet Flow, Segment 34-35
Smooth surfaces n=0011 P2=2.50"
06 50 00100 1.50 Shallow Concentrated Fow, Segment 35-36

Grassed Waterway Kv=15.0 fps
04 90 0.0050 R 457 Pipe Channel, Segment 36-37
150" Round Area= 1.2 sf Perine=39 r=031'
n= 0013 Concrete pipe, bends & connections
22 210 Toml, Increased to minimum Te = 10.0 min

Subcatchment P-3A-M: Wawa Basin Impervious Area
Hydrograph

f Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=32,958 sf
Runoff Volume=22,137 cf
Runoff Depth=8.06"
Flow Length=210'
Tc=10.0 min

CN=0/98

Flow (cfs)

0 2 4 6 B 10 12 14 16 18 20 2‘2‘2‘4 26'28 30 32 34 36 38 40 42 44 46 48
Time (hours)



Lawrence - No Infiltration Type Il 24+ |00YR Storm Rainfall=8.30"
Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 ©201 | HydroCAD Software Solutions LLC Page 22

Summary for Subcatchment P-3A-P: Wawa Basin Pervious Area
Runof = 006cs@ 12.33 hrs, Volume= 393 d, Depth= 1.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"

Area(sf) ON _ Description
3665 39 >75% Grass cover, Good, HSGA
3665 39 100.00% Pervious Area

Tc Llength Slope Velodty Capacity Description
(min) (feet) (R (fsec)  (ds)

52 17 00100 0.05 Sheet Flow, Segment Y-Z
Grass Dense n=0.240 P2=2.50"

04 6 00200 287 Shallow Concentrated Aow, Segment Z-AA
Paved Kv=203 fps

06 104 00030 288 354 Pipe Channel, Segment AA-AB
150" Round Area= |.2sf Perim=39 r=031'
n=0013 Concrete pipe, bends & connections
62 187 Total, Inareased to minimum Tc = 10.0 min

Subcatchment P-3A-P: Wawa Basin Pervious Area

Hydrograph
0.06-

0055 7 Type Il 24-hr 100YR Storm

0.05 Rainfall=8.30"

e Runoff Area=3,665 sf

Runoff Volume=393 cf

. Runoff Depth=1.29"

£ Wi Flow Length=187"

3 003 Tc=10.0 min

" ooz CN=39/0
0.02
0.015
0.01
0.005

RY 7 Z Z

O 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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Surmmary for Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Runoff = 17ds@ 1219 hrs, Volume= 7029 d, Depth= 806"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dr=0.02 hrs
Type lll 24-hr |00YR Storm Rainfall=8.30"

Area(sf) ON  Description
* 10465 98 Impervious Surfaces
10465 98  100.00% Impervious Area

Tc Llength Slope Velodty Capadty Desaiption
(min)  (feet) (ff) (f/seq) (cfs)

24 100 00050 070 Sheet Flow, Segment 40-41
Smooth surfaces n=0011 P2=250"

105 902 00050 |44 Shallow Concentrated Flow, Segment 41-42
Paved Kv=203 fps

129 1002 Towl

Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph

117 cls @ 12.19 hrs
77

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=10,465 sf
Runoff Volume=7,029 cf
Runoff Depth=8.06"

z Flow Length=1,002'
3 Slope=0.0050 ''
“ Tc=12.9 min

CN=0/98

D24681012141618202224262830323436384042444648

Time (hours)
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Summary for Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Runof =  029ds@ 126 hrs, Volume= 3217d, Depth= 1.29"
Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0,02 hrs
Type lll 24-hr 100YR Storm Rainfall=8.30"
Area(s) ON  Description
30040 39 >75% Grass cover, Good, HSG A
30040 39  100.00%Pervious Area
Tc length Slope Velodty Capacity Descripdon
(min) (fee) (Uft) (fuseq (ds)
199 65 00050 005 Sheet Flow, Segment 38-39
Grass: Dense n=0240 P2=250"
75 650 00050 .44 Shallow Concentrated Flow, Segrment 39-42
Paved Kv=203 fps
74 715 Toal
Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Hydrograph
03
- Type Il 24-hr 100YR Storm
- Rainfall=8.30"
4 Runoff Area=30,040 sf
0.22- Runoff Volume=3,217 cf
02 Runoff Depth=1.29"
£ 018 Flow Length=715'
3z 018 Slope=0.0050'/'
D Tc=27.4 min
0.12 CN=39/0
0.1
0.08
0.06
0.04
RO o __ i .- i ..o WL s
0

8 10

Time (hours)

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Summary for Pond B-182: Primary Site Infiltration Basin
Inflow Area = 330,486 sf, 69.68% Impervious, Inflow Depth = 5.91" for [00YR Storm event
Inflow = 3000ds@ 1216hrs, Volume= 162,757 &
Quflow = 547 ds @ 13.06 hrs, Volume= 66,132 o, Amen=82% Lag=535min
Primary = 547 cfs @ 13.06 hrs, Volume= 66,132
Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, dt=0.02 hrs/ 3
Peak Bev=57.72' @ 13.06 hrs  SurfArea= 41,045 sf Storage= 105,624
Plug-Aow detention time= 369.4 min calculated for 66,104 cf (41% of inflow)
Center-of-Mass det. time= 2121 min (982.8- 770.7 )
Velume Invert  Avail. Storage  Storage Description
# 54.50 117192 Infiltration Basin Area (Prismatic) Listed below (Recalc)
Hevation Surf.Area Inc.Store CumStore
(fee) (sq-ft) (cubic-feet) (cubic-feet)
5450 21,719 0 0
55.00 24344 11,516 11516
56.00 34254 29299 40815
57.00 38175 36215 77,029
5800 42,150 40,163 117,192
Device Routing Invert  Qudet Devices
#|  Primary 5520' 24.0" Round Spillway Culvert X 200 L=550 RCP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert=55.20'/ 55000 $=00036 '/ Cc=0900 n=0.013 Concrete pipe, bends & connections
#2  Device | 57.50' 48.0"x 48.0" Horiz. Spillway Grate X 2.00 C=0.600in48.0" x 48.0" Grate Limrited to weir flow at low heads
Primary OutFlow Max=5.47 cfs @ 13.06 hrs HW=57.72° TW=0.00' (Dyramic Tailwater)
L |=Spillway Culvert (Passes 5.47 cfs of 31.28 cfs potential flow)
T—Z=Spi|lvmy Grate (VWeir Controls 5.47 cfs @ |.54 fps)
Pond B-182: Primary Site Infiltration Basin
Hydrograph
H Inflow
a2 O Primary
(4
o Inflow Area=330,486 sf
28 Peak Elev=57.72'
zj Storage=105,624 cf
22
_ 20
ul
S 18
3 16-
Ve
12
10
8
5 547 cf: 13.06 hi
4
2
0 -

0 2 4 6 8 10 12
Time (hours)

14 16 18 20 22 24 26 28 3l0 32 34 36 38 40 42 44 46 ;‘rB
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Summary for Pond B-3: McDonalds Infiltration Basin
Inflow Area = 41,582 sf, 64.55% Impervious, Inflow Depth = 5.66" for 100YR Storm event
Inflow = 355ds @ 1216 hrs, Volume= 19,608 of
Quflow = 208ds @ 1250 hrs, Volume= 9576 d, Aten=41% Lag=202 min
Primary = 208ds @ 1250 hrs, Volume= 9576 &
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.02 hrs/ 3
Peak Hev=5787 @ 1250 hrs  SurfArea=5,076 sf Storage= 10,616 o
Plug-Aow detention time= 293.1 min calculated for 9,572 o (49% of inflow)
Center-of-Mass det. ime= 151.7 min (9157 - 764.0)
Volume Invert  Avail.Storage  Storage Description
#l 55.00 17078 ¢ Infiltration Basin Area (Irregular) Listed below (Recalc)
Hevation SurfArea  Perim Inc.Store CumStore VVetArea
(feet) (sq-f) (feet) (cubic-feet) (cubic-feer) (sq-ft)
55.00 2481 2100 0 0 2481
56,00 3284 2420 2873 2873 3,654
57.00 4,197 2740 3731 6,604 4993
5800 5219 3060 4,699 11,303 6,498
59.00 6350 3370 5,775 17,078 8117
Device Routing Invert  Qutlet Devices
# Primary 5568 15.0" Round Spillway Culvert L=730' RCP, square edge headwall, Ke=0.500
Inlec / Qudet Invert=55.68'/ 5539 $=0.0040'/ Cc=05900 n=0013 Concrete pipe, bends & connections
#2  Device | 57.75' 48.0"x 48.0" Horiz Spillway Grate C=0.600 Limited to weir flow at low heads
Primary OutFlow Max=208 cfs @ 1250 hrs HW=S7.87 TW=5737  (Dynamic Tailwater)
T |=Spillway Culvert (Passes 2.08 s of 3.88 fs potential flow)
T_2=spillway Grate (Weir Controis 208 cfs @ 1.12 fps)
Pond B-3: McDonalds Infiltration Basin
Hydrograph
H Inflow
B Primary

208¢cfs 0 hrs

Flow (cfs)

Time (hours)

Inflow Area=41,582 sf
Peak Elev=57.87"
Storage=10,616 cf

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Surmmary for Pond B-4: Munidpal Infiltration Basin

Inflow Area = 49,531 sf, 61.91% Impervious, Inflow Depth = 548" for 100YR Storm event
Inflow = 395ds @ 1216 hrs, Volume= 26174

Oudlow = 082cfs @ 1297 hrs, Volume= 10,028 o, Amen=79% Lag=484 min
Primary = 082cfs @ 1297 hrs, Volume= 10,028 o

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs / 3
Peak Bev="5521' @ 1297 hrs SurfArea=7600sf Storage= 14,364 cf

Plug-Aow detention time= 391.5 min calculated for 10,028 cf (44% of inflow)
Center-of-Mass det. time=237.2 min ( 1,003.6 - 766.4)

Volume Invert  Avail.Storage Storage Description

#l 51.55' 5274cf 48.0"WVx 45.0"H x 190.0'L Stone Encasement (30') x 10
28,500 f Overall - 13,430 of Embedded = 15,070 f x 35.0% Voids
# 51.80 9327 ¢f  30.0" D x 190.0°L. Perforated HDPE Pipe (30") x [0 Inside #I

13,430 f Overall - 3.0" Wall Thidmness = 9,327 o
14601 f Total Available Storage

Device Routing Invert  Qudet Devices
#|  Primary 5450' 15.0" Round Outlet To Site Rear L=100.0' CMP, square edge headwall, Ke=0.500
Inlet / Qudlet Invert=54.50'/ 5450' S=0.0000"/ Cc=0900 n=0013 Concrete pipe, bends & connections

Primary OutFlow Max=0.82 cfs @ 1297 hrs HW=55.21" TW=0.00' (Dyraric Tailwater)
L_1=0utlet To Site Rear (Barrel Controls 0.82 dfs @ 1.65 fps)

Pond B-4: Municipal Infiltration Basin
Hydrograph

H Inflow
H Primary

Inflow Area=49,531 sf
Peak Elev=55.21"

Storage=14,364 cf

g 15.0"

g Round Culvert
z o n=0.013
* L=100.0"

$=0.0000 '/

1= 0.82 cfs @ 12.97 hrs
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Summary for Pond B-5: Wawa Detention Basin

Inflow Area = 36,623 sf, 89.99% Impervious, Inflow Depth = 738" for 100YR Storm event

Inflow
Qutlow
Primary
Secondary

4.17ds@ 1216 hrs, Volume= 2529 d
408ds @ 1219 hrs, Volume= 22,529 , Awen=2% lag=2I min
030cfs @ 13.04 hrs, Volume= 14,346 f
38l ds@ 1219 hrs, Volume= 8,183 of

Routing by Dyn-Scor-Ind method, Time Span= 0.00-48.00 hrs, dt= 002 hrs / 3
Peak Elev="57.72' @ 13.04 hrs SufArea=413sf Storage= 3,390 f

Plug-How detention time= 78.0 min calculated for 22,520 of (100% of inflow)
Center-of-Mass det. time=78.0 min (831.5-753.5)

Volume Invert  Avail.Storage  Storage Description

#l 55.00 3436 30.0" Dx 100.0'L HDPE Storage S=0.0050 /' x 7

Device Routing Invert

Qudet Devices

#| Primary 55.00

#2  Secondary 55.75'

#3  Device2 5675'

3.0" Round Intake To Water Quality Unit L= 140 C"P, projecting no headwall, Ke=0.900

Inlet / Qutlet Invert=55.00'/ 54.95' S=00036'/ Cc=0.900 n=0010 PVC, smooth interior

18.0" Round Outlet To Primary Basin L= 113.0° RCP, square edge headwall, Ke=0500

Inlet / Qudet Invert=55.75'/ 5492 S=00073'/ Cc=0900 n=0013 Concrete pipe, bends & connections
4.0' long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00

Coef. (English) 2.80 2.92 308 330 3.32

Primary OutFlow Max=0.30 cfs @ 13.04 brs HWES7.72 TW=000  (Dyramic Tailwater)
T |=Intake To Water Quality Unit (Inlet Controls 0.30 cfs @613 fps)

Secondary OutFlow Max=380 cfs @ 1219 hrs HW=57.22 TW=5669' (Dynamic Tailwater)
T_2=Outlet To Primary Basin (Passes 3.80 dis of 459 cfs potential flow)
T_3=Broad-Crested Rectangular Weir (Weir Controls 3.80 cfs @203 fis)

Pond B-5: Wawa Detention Basin
Hydrograph

Flow (cfs)

8

EEZE- YA
. Inflow Area=36,623 sf

408cls @ 12.19hrs

;',//, Peak Elev=57.72'
Storage=3,390 cf

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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Summary for Pond RG-1: Fast Food Bioretention Area
Inflow Area = 10,144 sf, 48.34% Impervious, Inflow Depth = 4.56" for |00YR Storm event
Infflow = 068cfs @ 1216 hrs, Volume= 3855 o
Qudflow = 068cfs @ 1217 hrs, Volume= 3047 o, Atten=0% Lag=05min
Primary =  068cs@ 1217 hrs, Volume= 3047
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs / 3
Peak Elev=57.72' @ 1306 brs SurfArea=845 sf Storage= 987 f
Plug-Row detention dme= 154.1 min calculated for 3,047 of (79% of inflow)
Center-of-Mass det. ime=68.6 min (843.4 - 774.8)
Volume Invert  Avail.Storage  Storage Description
#l 5600 1,236 cf  Bioretention Area (Irregular) Listed below (Recalc)
Elevation SufArea  Perim IncStore CumStore Vet Area
(feet) (sqf)  (feet)  (cubicfeer)  (aubicfeer) (sqfe)
5600 354 71.0 0 0 354
57.00 595 900 469 469 610
5800 953 1260 767 1,236 1,239
Device Routing Invert  Qudet Devices
# Primary 5480' 120" Round Spillway Culvert L=260 RCP, square edge headwall, Ke=0.500
Inlec / Qutlet Invert=54.80'/ 5472 $=00031 /' Cc=0900 n=00I3 Concrete pipe, bends & connections
#2  Device | 5675 48.0"x 48.0" Horiz. Spillway Grate C=0600 Limited to weir flow at low heads
Primary OutFlow Max=068 s @ |2.17 hrs HVW=5681" TW=5663' (Dynamic Tailwater)
L i=Spillway Culvert (Passes 068 s of .57 cfs potential flow)
T _2=Spillway Grate (Weir Controls 0.68 cfs @0.77 fis)
Pond RG-I: Fast Food Bioretention Area
Hydrograph
B Inflow
BFe B Primary
: =
07 LT AT Inflow Area=10,144 sf
0.65- -
Peak Elev=57.72'
0.6-
- Storage=987 cf
05-
—. 0.45-
£
& 04
3 035
w
0.3-
0.25-
02
0.15-
0.1-
0.05-  —
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)



Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design

HydroCAD®3.10

s/n 06682 ©201 | HydroCAD Scftware Solutions LLC

Type lll 24hr 100YR Storm Rainfail=8.30"

Page 30

Inflow Area =
Inflow =
Qutflow

Primary

i nm i

Summary for Pond RG-2: Access Road Bioretention Area

55913 sf, 58.22% Impervious, Inflow Depth = 523" for 100YR Storm event
433 ds@ 1216 hrs, Volume= 24365 o
286cfs @ 1245 hrs, Volume= 22531 f, Awen=34% Lag=17.3 min
286cdfs @ 1245 hrs, Volume= 2531 o

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dc= 002 hrs / 3

Peak Hev="5694'

Plug-Row detenti

@ 1245 hrs Surf.Area=5,765 sf Storage= 6243

on time= 124.1 rrin calculated for 22,531 f (92% of inflow)

Center-of-Mass det. time=82.5 min ( 8505 - 767.9)

Volume Invert  Avail.Storage  Storage Description

#l 55.00 6579 ¢ Swale Area (Irregular) Listed below (Recalc)

Hevation
(feet)

SufArea  Peim Inc.Store CumStore WetArea
(sqf) (feet) (cubic-feet) (cubic-feet) (sqt)

55.00
5600
57.00

Device Routing

1,200 7500 0 0 1,200
3,155 7945 2100 2100 6724
5950 8820 4479 6,579 18427

Invert Qutlet Devices

# Primary

5590' 15.0" Round Qutlet Culvert =440 RCP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert= 55.90'/ 55.70' S=0.0045"7 Cc=0900 n=0013 Concrete pipe, bends & connections

Primary OutFlow Max=286 cfs @ 1245 hrs HW=5694 TW=000 (Dyramic Tailwater)
T |=Outiet Culvert (Barrel Controls 2.86 dis @3.54 fps)

Flow (cfs)

Pond RG-2: Access Road Bioretention Area
Hydrograph

Inflow Area=55,913 sf
Peak Elev=56.94'

15.0"

7. Round Culvert
n=0.013

L=44.0'

S$=0.0045""

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

W Inflow
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Summary for Link P-1: Proposed Site Drainage Area

Inflow Area = 740,578 <f, 52.61% Impervious, Inflow Depth = 295" for 100YR Storm event

Inflow 1466 cfs @ 1219 hrs, Volume= 182,253

Primary 1466 cfs @ 12.19 hrs, Volume= 182,253 f, Atten=0% Lag=0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Link P-1: Proposed Site Drainage Area
Hydrograph

-
[+2]
1y

B Inflow
1466 cfs @ 12.19 hrs [ Primary

Inflow Area=740,578 sf

- a
N W B W
P P P T Tey 4T
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o
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Summary for Link P-2: Proposed Munidpal Drainage Area
Inflow Area = 27,406 s, 62.16% Impervious, Inflow Depth = 5.50" for 100YR Storm event
Inflow = 22l fs @ 1216hrs, Volume= 12,553
Primary = 221 ds@ I1216hrs, Volume= 12,553 , Aten=0% Lag=00min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, d= 0.02 hrs
Link P-2: Proposed Municipal Drainage Area
Hydrograph
B Inflow
@ Primary

Flow (cfs)

s

Inflow Area=27,406 sf
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Summary for Link P-3: Proposed DOT Drainage Area

Inflow Area = 77,128, 56.30% Impervious, Inflow Depth = 383" for 100YR Storm event

Inflow 154cfs @ 1223 hrs, Volume= 2459 o

Primary I54cds @ 1223 hrs, Volume= 2459 . Amen=0% Lag= 00 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Link P-3: Proposed DOT Drainage Area
Hydrograph

B Inflow
& Primary

Inflow Area=77,128 sf

-

Flow (cfs)
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Summary for Pond B-182: Primary Site Infiltration Basin

Inflow Area = 330,486 sf, 69.68% Impervious, Inflow Depth = 0.62" for Water Quality event
Inflow 851 cfs@ 1.17 hrs, Volume= 172124

Qudlow 000cds@ 000hrs, Volume= 0d, Atten= 100% Lag=00min
Primary 000ds@ 0.00hrs, Volume= od

oo

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs/ 3
Peak Blev=5522 @552 hrs  SurfArea=26562 sf Storage= 17,212 f

Plug-Aow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass der. time= (not claated: no cutflow)

Volume Invert  Avail.Storage  Storage Description

#l 5450 117,192 Infiltration Basin Area (Prismatic) Listed below (Recalc)

Bevation Surf Area IncStore CumStore
(feet) (sq-ft) (cubic-feer) (cubic-feet)
5450 21,719 0 0
55.00 24344 11,516 11,516
56.00 34254 29299 40815
57.00 38175 36215 77029
58.00 42,150 40,163 117,192

Device Routing Invert  Qudet Devices

# Primary 5520 24.0" Round Spillway Culvert X 2.00 =550 RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert=55.20'/ 5500 $=0.0036'7 Cc=0900 n= 0013 Concrete pipe, bends & connections
#  Device | 5750 48.0" x 48.0" Horiz. Spillway Grate X 2.00 C=0.600in 480" x 480" Grate Lirrited to weir flow at low heads

Primary OutFlow Ma=0.00 dfs @0.00 hrs HW=5450° TW=000' (Dynamic Tailwater)
L |=Spillway Culvert ( Controls 0.00 cfs)
T _2=Spillway Grate ( Controls 000 cfs)

Pond B-182: Primary Site Infiltration Basin
Hydrograph

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)

Inflow Area=330,486 sf
8- Peak Elev=55.22'
; Storage=17,212 cf

M Inflow
@ Primary
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Surmmary for Pond B-3: McDonalds Infiltration Basin

Inflow Area = 41,582 sf, 64.55% Impervious, Inflow Depth = 067" for Water Quality event
Iflow =  LISs@ 1.17hrs, Volume= 2314

Osflow =  000cds@ 000hrs, Volume= 0d, Amen= 100% Lag=00min
Pimry =  000ck@ 000hrs, Volume= od

Routing by Dyn-Stor-Ind method, Time Span=0,0048.00 hrs, dt=0.02 hrs /3
Peak Blev=5583' @3.10hrs SurfArea=3,136sf Storage=2314 of

Plug-Row detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. tme= (not lculated: no outflow)

Volume Invert  Avail.Storage  Storage Description

#l 55.00 17078 f  Infilration Basin Area (Irregular) Listed below (Recalc)
Elevation SurfArea  Perim Inc.Store CumStore Vet Area
(feet) (sqft)  (feet) (cubicfeet)  (cubic-feer) (sqrft)
55.00 2481 2100 0 0 2481
56.00 3284 2420 2873 2873 3,654
57.00 4,197 2740 3731 6,604 4993
5800 5219 3060 4,699 11,303 6,498
59.00 6350 3370 5,775 17,078 8117
Device Routing Invert  Qutlet Devices
#|  Primary 55.68' 15.0" Round Spillway Culvert L=73.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 55.68'/ 55.39 S=0.0040"7 Cc=0900 n=0013 Concrete pipe, bends & connections
#2  Device | 57.75' 48.0"x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.00 cfs @0.00 hrs HWES500 TW=5450 (Dyramic Tailwater)
T |=Spillway Culvert ( Controls 0.00 fs)
T _2=Spillway Grate ( Controls 000 fs)

Pond B-3: McDonalds Infiltration Basin
Hydrograph

B Inflow
1 15 cls @ 117 hrs @ Primary

' Inflow Area=41,582 sf
Peak Elev=55.83'
1 Storage=2,314 cf

Flow (cfs)
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Summary for Pond B-4: Munidipal Infiltration Basin

49531 sf, 61.91% Impervious, Inflow Depth = 064" for Water Quality evert
131s@ 117 hrs, Volume= 2644 o
000dfs @ 0.00hrs, Volume= 0d, Aten= 100% Lag=00min
000cs @ 0.00hrs, Volume= od

Inflow Area =
Inflow
Qudlow

Prirary

Routing by Dyn-Stor-Ind method, Time Span= 0.0048.00 hrs, dt=0.02 hrs / 3
Peak Elev="5235' @3.10 hrs SurfArea=7,600sf Storage= 2,644 f

Plug-Aow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not @laulated: no outflow)
Avail Storage  Storage Description

Volume Invert

#l 51.55' 5274cf 48.0"Wx 45.0"H x 190.0'L Stone Encasement (30") x 10
28500 f Overall - 13,430 of Embedded = 15,070 f x 35.0% Voids
30.0" D x 190.0'L Perforated HDPE Pipe (30") x 10 Inside #!

13,430 o Overall - 3.0" Wall Thidmess = 9,327 &

#2 5180 9327

14601 f Total Available Storage

Device Routing Invert  Qudet Devices

#| Primary 5450' 15.0" Round Qutlet To Site Rear L= 1000 CMP, square edge headwall, Ke=0.500

Inlet / Qudet Invert=54.50'/ 54.50' S=0.0000'" Cc=0500 n=0013 Concrete pipe, bends & connections

Primary OutFlow Max=000 fs @000 hrs HW-S155' TW=000' (Dynarric Tailwater)
L 1=Outlet To Site Rear ( Controls 000 &)

Pond B-4: Municipal Infiltration Basin
Hydrograph

1.31cfs @ 1.17 hrs

000cls @ 000 hrs P s
0 [F 77 777 A o
0 2 4 6 8

18 20 22 24 26 28 30 32 34 36 38 40
Time (hours)
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Inflow Area=49,531 sf
Peak Elev=52.35'
Storage=2,644 cf
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Summary for Pond B-5: VWawa Detention Basin

Inflow Area = 36,623 sf, 89.99% Impervious, Inflow Depth = 093" for Water Quality evert
Inflow = l4lds@ |.17 hrs, Volume= 2841 o

Quilow = 023cfs@ 1.8 hrs, Volume= 2841 o, Amen=84% Lag=429 min
Pimry =  023ds@ 1.8hrs Volume= 2841 o

Secondary = 000cds@ 000hrs, Volume= od

Routing by Dyn-Stor-Ind method, Time Span=0,0048.00 hrs, dce=0.02 hrs / 3
Peak Bev=5662' @ |88 hrs SurfArea= 1,731 sf Storage= 1918 df

Plug-low detention time= 92.3 min calculated for 2,840 of (100% of inflow)
Center-of-Mass det. time=92.3 min ( 172.4 - 80.1 )

Volume Invert  Avail.Storage  Storage Description

#l 55.00 3436 30.0" Dx 100.0°L HDPE Storage S= 0.0050 /' x 7
Device Routing Invert  Qudet Devices
#| Primary 5500 3.0" Round Intake To Water Quality Unit L= 140 COMP, projecting no headwall, Ke=0.900

Inlet / Outlet Invert= 55,00/ 5495' $=0,0036 7 Cc=0900 n=0010 PVC, smocth interior
# Secondary 5575 18.0" Round Outlet To Primary Basin L= 1130 RCP, square edge headwall, Ke= 0500

Inlet / Qutlet Invert=55.75'/ 5492 $=00073'/ Cc=0900 n=0013 Concrete pipe, bends & connections
#  Device2 5675 4.0’ long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 020 0.40 0.60 080 1.00

Coef, (English) 2.80 292 308 330 332

Primary OutFlow Max=023 cfs @ 1.83 hrs HW=5662' TW=000' (Dynamic Tailwater)
T |=Intake To Water Quality Unit (Inlet Controis 0.23 fs @ 4.64 fps)

Secondary OutFlow Max=0.00 cfs @0.00 hrs HW=55.00" TW=54.50' (Dynamic Tailwater)
T 2=0utlet To Primary Basin ( Controls 0.00 dfs)
T 3-Broad-Crested Rectangular Weir ( Controls 0.00 dfs)

Pond B-5: Wawa Detention Basin
Hydrograph

M Inflow
Tdicls@ 117 hrs 1 Qutflow

Inflow Area=36,623 sf | (SIiT
Peak Elev=56.62'
Storage=1,918 cf

Flow (cfs)

023 cfs @ 188 hrs
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Summary for Pond RG-1: Fast Food Bioretention Area
Inflow Area = 10,144 sf, 48.34% Impervious, Inflow Depth = 050" for Water Quality event
Inflow = 02l ds@ I.17 hrs, Volume= 423 o
Quflow = 007ds@ 1.6 hrs, Volume= 94 d, Amen=68% Lag=267 min
Primary = 007ds@ 1.6! hrs, Volume= 94 o
Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, dt= 002 hrs / 3
Peak Hev=56.76' @ .61 hrs Surf.Area=532sf Storage=335d
Plug-Aow detention tme= 524 min callculated for 94 of (22% of inflow)
Center-of-Mass det. time=30.5 min ( 110.6-80.1)
Yolume Invert  Avail.Storage  Storage Description
#l 5600 1,236 cf Bioretention Area (Irregular) Listed below (Recalc)
Hevation SurfArea  Perim Inc.Store CumStore WVet Area
(feet) (sqf)  (feet) (cubicfeet) (cubic-feet) (saf)
5600 354 710 0 0 354
57.00 595 90.0 469 469 610
5800 953 1260 767 1,236 1,239
Device Routing Invert  Qutlet Devices
# Primery 5480 12.0" Round Spillway Culvert =260 RCP, square edge headwall, Ke=0.500
Inlet / Qudet Invert=54.80"/ 5472' $=00031 "7 Cc=0900 n=0013 Concrete pipe, bends & connections
#2  Device | 5675 48.0" x 48.0" Horiz. Spillway Grate C=0.600 Limited to weir flow at low heads
Primary OutFlow Muc007 cfs @ |61 hrs HW=5676 TWESS.I0 (Dyraric Tailwater)
L—I=SpillwayCdvert (Passes 0.07 dfs of 4.23 cfs potential flow)
T 2=Spillway Grate (Weir Contrais 0.07 cfs @0.36 fps)
Pond RG-|: Fast Food Bioretention Area
Hydrograph
B Inflow
0.2{02ic@117hs Primary
i
e Inflow Area=10,144 sf
B Peak Elev=56.76'
o Storage=335 cf
0.16
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_. 014
& 0.13-
= 012
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009"
0 0.07cfs @ 161 hrs
0. ’
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Flow (cfs)

Flow (cfs)
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Subcatchment P-1A-M: Fast Food Bioretention Impervious Area
Hydrograph

024cfs @ 12.16 hrs
v

Type Ill 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=4,904 sf
Runoff Volume=1,253 cf
Runoff Depth=3.07"
Flow Length=95'
Slope=0.0150 /"

Tc=10.0 min

CN=0/98

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)

Subcatchment P-1A-P: Fast Food Bioretention Pervious Area
Hydrograph

Type lll 24-hr 2YR Storm &

Rainfall=3.30"
Runoff Area=5,240 sf
Runoff Volume=1 cf
Runoff Depth=0.00"
Flow Length=100'
Tc=10.0 min

CN=39/0
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18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B
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Flow (cfs)

Flow (cfs)

Subcatchment P-1B-M: Primary Basin Impervious Area
Hydrograph

976 cls @ 12.18 his
[

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=198,551 sf
Runoff Volume=50,748 cf
Runoff Depth=3.07"
Flow Length=385'
Tc=10.0 min

CN=0/98

2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48
Time (hours)

Subcatchment P-1B-P: Primary Basin Pervious Area
Hydrograph

Type Ill 24-hr 2YR Storm 4

Rainfall=3.30"

Runoff Area=80,209 sf
Runoff Volume=12 cf
Runoff Depth=0.00"
Flow Length=189'
Tc=13.2 min

CN=39/0

0 2 4 6 8 10 12 1;1 16 18 20 22 24 26 28 30 32 34 36 38 4.0 42 44 4.6 4'8
Time (hours)
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Type lll 24-hr 2YR Storm Rainfail=3.30"

Page &

Flow (cfs)

Flow (cfs)

0.000
0.000

0.000-
0.000-
0.000-

0.000

0.000-
0.000-
0.000-

0.000
0.000

0.000-

0.000

o

Subcatchment P-1C-M: McDonalds Basin Impervious Area

Hydrograph

132cfs @ 12.16 hrs

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)

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=26,843 sf
Runoff Volume=6,861 cf
Runoff Depth=3.07"
Flow Length=395'
Tc=10.0 min

CN=0/98

Subcatchment P-1C-P: McDonalds Basin Pervious Area

Hydrograph

OO0 oco0o0co0o0oo
il il

Type lll 24-hr 2YR Storm 4

Rainfall=3.30"
Runoff Area=14,739 sf
Runoff Volume=2 cf
Runoff Depth=0.00"
Flow Length=418"
Tc=10.0 min
CN=39/0

10 12
Time (hours)

14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48
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Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph
o Type Il 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=32,550 sf
Runoff Volume=8,320 cf
T 4 Runoff Depth=3.07"
» Flow Length=120'
= Tc=10.0 min
CN=0/98
° 0 B 10 12 14 16 18 20 22 24 28 28 S
Time (hours)
Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Hydrograph
0.000- ;
oooo| | Type Il 24-hr 2YR Storm
_°> 1 | Rainfall=3.30"
ool | Runoff Area=23,363 sf
o000t | Runoff Volume=4 cf
0.000 .
Z oo Runoff Depth=0.00
3 0000 Flow Length=236'
w 00001 | Te=11.5 min
0.000
ooool | CN=39/0
0.000
0
0
0

0245B1012141618202224262830323436384'0424;14648
Time (hours)
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Page 8

Subcatchment P-1E-M: Undetained Site Impervious Area

Hydrograph
2

7 Type lll 24-hr 2YR Storm
Rainfall=3.30"
) Runoff Area=96,137 sf
Runoff Volume=24,572 cf
7 3 Runoff Depth=3.07"
. Flow Length=378'
2 Tc=10.0 min
. CN=0/98

"
0.0 l 6 8 10 12 14 16 18 20 22 24 26 .. .. : 38 40 4 46 8

Time (hours)
Subcatchment P-1E-P: Undetained Site Pervious Area
Hydrograph

i-
Type Il 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=208,511 sf
Runoff Volume=0 cf
= Runoff Depth=0.00"
4 Flow Length=316"
2 Tc=20.4 min
CN=37/0

0

6 B 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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Subcatchment P-1F-M: Munidpal Basin Impervious Area

Hydrograph
7 Type lll 24-hr 2YR Storm
Rainfall=3.30"
Runoff Area=30,664 sf
Runoff Volume=7,838 cf
g Runoff Depth=3.07"
P Flow Length=284'
= Slope=0.0200 /"
Tc=10.0 min
CN=0/98
° 0 - ' 6 8 ;ID .12 1.4. 16 18 20 22 4 ; 6 :.‘ ".: 32 34 3'6 38 40 J 4 -
Time (hours)
Subcatchment P-1F-P: Munidipal Basin Pervious Area
Hydrograph
0.000

000y | Type Il 24-hr 2YR Storm £~

°%%1 | Rainfall=3.30"

zzzz Runoff Area=18,867 sf
_— Runoff Volume=3 cf

% o000 Runoff Depth=0.00"

s ooo| | Flow Length=253'

0.000 Tc=17.1 min
0.000- CN=39/0

G _ I
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

o o o o



Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Scftware Salutions LLC
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Page 10

Flow (cfs)

Flow (cfs)

08
0.85
08
0.75

07-

0.65

0.6

055
05
045
04

0.35-
0.3

0.25
02
0.15

0.1
0.05-

0.000

Subcatchment P-2-M: Munidpal Impervious Area
Hydrograph

2 Type lll 24-hr 2YR Storm

Rainfall=3.30"

Runoff Area=17,036 sf
Runoff Volume=4,354 cf
Runoff Depth=3.07"
Flow Length=340"
Tc=10.0 min

CN=0/98

_________

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48
Time (hours)

Subcatchment P-2-P: Munidipal Pervious Area
Hydrograph

0.000 | 000cls @ 24.02 hrs
7]

oooo| | Type lll 24-hr 2YR Storm
oot | Rainfall=3.30"
0001 | Runoff Area=10,370 sf

0.000-
0.000

Runoff Volume=2 cf
Runoff Depth=0.00"
Flow Length=277'
Tc=15.1 min
CN=39/0

o o o o o o o o o o

024éB101214161.82022242'62830323436384042444648
Time (hours)

™~
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Flow (cfs)

Flow (cfs)

i

(=]

o

o

o

Subcatchment P-3A-M: Wawa Basin Impervious Area
Hydrograph

2 4 6 8 10 12 14 16 18 20 22 24 26 2l8 30 32 34 36 38 40 42 44 46 48

162 cfs @ 12.16 hrs
771

Type lll 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=32,958 sf
Runoff Volume=8,424 cf
Runoff Depth=3.07"
Flow Length=210"
Tc=10.0 min

CN=0/98

Time (hours)

Subcatchment P-3A-P: Wawa Basin Pervious Area
Hydrograph

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Type lll 24-hr 2YR Storm g

Rainfall=3.30"
Runoff Area=3,665 sf
Runoff Volume=1 cf
Runoff Depth=0.00"
Flow Length=187"
Tc=10.0 min

CN=39/0

Time (hours)
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Flow (cfs)

Flow (cfs)

Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph

0.000-
0.000-
0.000-
0.000-
0.000-

0.000

0.000-
0.000-
0.000-
0.000-
0.000-

0.000
0.000

0.000-

0.000
0.000

0.000-
0.000-

o o oo

046 cls @ 12.19 hrs
7

Type Il 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=10,465 sf
Runoff Volume=2,675 cf
Runoff Depth=3.07"
Flow Length=1,002"
Slope=0.0050 '/*

Tc=12.9 min

CN=0/98

6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (hours)

Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Hydrograph

000cis @ 24.05 hrs

Type Il 24-hr 2YR Storm
Rainfall=3.30"

Runoff Area=30,040 sf
Runoff Volume=5 cf
Runoff Depth=0.00"
Flow Length=715'
Slope=0.0050 '/
Tc=27.4 min

CN=39/0

2 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Time (hours)
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Pond B-182: Primary Site Infiltration Basin
Hydrograph
B inflow
" @ Primary
1o Inflow Area=330,486 sf
. Peak Elev=56.34'
. Storage=52,777 cf
7-
I
5
u—- 5
0 6 10 12 14 16 18 20 20 24 26 26 S0 32 34 3 A6 40 42 44 45 48
Time (hours)
Pond B-3: McDonalds Infiltration Basin
Hydrograph
H Inflow
@ Primary
v

Flow (cfs)

000cls @
r

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Inflow Area=41,582 sf
Peak Elev=57.06'
Storage=6,863 cf

Time (hours)
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Pond B-4: Municipal Infiltration Basin
Hydrograph
1]
-.mw
¥

Inflow Area=49,531 sf
Peak Elev=53.34'
Storage=7,840 cf
15.0"
7 Round Culvert
: n=0.013
* L=100.0'
S$=0.0000 """

0.00 cfs -Z"_' o

2 4 6 B 10 12 14 156 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48
Time (hours)
Pond B-5: Wawa Detention Basin
Hydrograph
Inflow Area=36,623 sf | [Sim

Flow (cfs)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Peak Elev=56.91"
Storage=2,423 cf

099 cfs @ 12.46 hrs

%

Time (hours)
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Pond RG-|: Fast Food Bioretention Area
Hydrograph
B Inflow
0.26- B Primary
s Inflow Area=10,144 sf
022 Peak Elev=56.78'
02 Storage=344 cf
018
= 016
S 014
5
2 o012
0.1-
0.08
0.06
0.04
0.02
o -. 10 12 A4 8 18 B 2224 % DB 40 82 . 36 " p 4
Time (hours)
Pond RG-2: Access Road Bioretention Area
Hydrograph
H Inflow
M Primary
Inflow Area=55,913 sf
Peak Elev=56.44'
Storage=3,728 cf
15.0"
g Round Culvert
. n=0.013
“ =44.0'
S=0.0045"""
M8 % 4 '@ B 10 K2 0f t M8 30 2 o4 2 % w 32 34 36 38 40 42 44 46 48

Time (hours)
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Link E-3: Existing DOT Drainage Area
Hydrograph
B Inflow
8 Primary
Inflow Area=56,952 sf
0
2
z
2
w
o —_— . :
0 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
Link P-1: Proposed Site Drainage Area
Hydrograph
B Inflow
@ Primary
Inflow Area=740,578 sf
5
4
7
Q
= B
3
o
w

6

8

Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Flow (cfs)

Flow (cfs)

08-
0.85-
0.8-
075-
07-
065-

06

0.55-
0.5
0.45-
0.4-
0.35-
03-
0.25
0.2-
0.15-
0.1-
0.05

0.75-
074
065
0.6-
055
05
0.45
04
0.35 :
031
025
0.2
0.15-
0.1-
0.05-

Link P-2: Proposed Municipal Drainage Area

Hydrograph

0.84cls @ 12.16 hrs
0.84 cfs @ 12.16 hrs.
2

4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)

Inflow Area=27,406 sf

Link P-3: Proposed DOT Drainage Area

Hydrograph

H Inflow
B Primary

068 cls @ 1222 hrs
068 cfs @ 12.22 hrs
¥

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)

Inflow Area=77,128 sf

H Inflow
H Primary
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Flow (cfs)

Flow (cfs)

0.4-
0.38
0.36
0.34
0.32-

03
0.28
0.26-
0.24-
0.22-

0.2
0.18
0.16-
0.14
0.12-

0.1
0.08
0.06-
0.04
0.02-

0.004
0.004
0004

0.003-

0.003

0.003-
0.003-
0.003-

0.002
0.002
0.002

0.002-

0.002
0.001
0.001

0.001

0.001

0.001-
0.000-

0.000

Subcatchment P- 1 A-M: Fast Food Bioretention Impervious Area
Hydrograph

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

] Type lll 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=4,904 sf
Runoff Volume=1,947 cf
Runoff Depth=4.76"
Flow Length=95"
Slope=0.0150 '/
Tc=10.0 min

CN=0/98

Time (hours)

Subcatchment P-1A-P: Fast Food Bioretention Pervious Area
Hydrograph

7z Type lll 24-hr 10YR Storm

Rainfall=5.00"
Runoff Area=5,240 sf
Runoff Volume=87 cf

Runoff Depth=0.20"
Flow Length=100'
Tc=10.0 min
CN=39/0

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

2 4 6 8 10 12
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Flow (cfs)

Flow (cfs)

- a4 o A o
O = N W s 0 O

o = N W A O N ® ©

0.055

0.05

0.045

004

0.035

0.03

0.025

0.02

0.015

0.01

0.005

Subcatchment P- | B-M: Primary Basin Impervious Area
Hydrograph

1491 cls @ 1215 hrs

¥

Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=198,551 sf
Runoff Volume=78,811 cf
Runoff Depth=4.76"

Flow Length=385'
Tc=10.0 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B

Time (hours)

Subcatchment P-1B-P: Primary Basin Pervious Area
Hydrograph

77 Type lll 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=80,209 sf
Runoff Volume=1,337 cf
Runoff Depth=0.20"
Flow Length=189'
Tc=13.2 min

CN=39/0

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



Lawrence - No Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 ¢/n 06682 ©201 | HydroCAD Software Solutions LLC

Type ll 24-hr 10YR Storm Rainfall=5.00"

Page 24

Subcatchment P-1C-M: McDonalds Basin Impervious Area

Hydrograph
% Type Il 24-hr 10YR Storm
Rainfall=5.00"
Runoff Area=26,843 sf
Runoff Volume=10,655 cf
_ Runoff Depth=4.76"
g Flow Length=395'
g Tc=10.0 min
CN=0/98

ok J_é;f-‘f / “ ‘ Z S 7 77 AR
0 2 4 6 8 10 12 14 16 18 20 Tziﬁ-le 2(:'0152) 28 30 32 34 36 38 40 42 44 46 48
Subcatchment P-1C-P: McDonalds Basin Pervious Area
Hydrograph
0‘011-;

0.01]

0.01- Type lll 24-hr 10YR Storm
6000 Rainfall=5.00"
gggg Runoff Area=14,739 sf
0.007- Runoff Volume=246 cf

i Runoff Depth=0.20"
£ .00 Flow Length=418"
b sois: Tc=10.0 min
0.004- CN=39/0
0.004-
0.003-
0.003-
0.002-}
0.002-
0.001
0.001-
0.000-
0_

8 10 12 14 16

Time (hours)

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Flow (cfs)

Flow (cfs)

0.017

0.016

0.015
0.014
0013
0.012

0.011-

0.01
0.009
0.008
0.007
0.0086
0.005
0.004

0.003-

0.002
0.001

Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph

Z Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=32,550 sf
Runoff Volume=12,920 cf
Runoff Depth=4.76"

Flow Length=120"
Tc=10.0 min

CN=0/98

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P- 1 D-P: Access Road Bioretention Pervious Area
Hydrograph

8 10 12

1 Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=23,363 sf
Runoff Volume=390 cf
Runoff Depth=0.20"
Flow Length=236'
Tc=11.5 min

CN=39/0

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 4B 48
Time (hours)
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Subcatchment P-|E-M: Undetained Site Impervious Area
Hydrograph
B
. . Type Il 24-hr 10YR Storm
Rainfall=5.00"
6 Runoff Area=96,137 sf
Runoff Volume=38,160 cf
0 Runoff Depth=4.76"
g ) Flow Length=378'
2 Tc=10.0 min
3 CN=0/98
2_
1
o R M e aa s s G i
Time (hours)
Subcatchment P-1E-P: Undetained Site Pervious Area
Hydrograph
0.095°
uiﬁi Type Il 24-hr 10YR Storm
008 Rainfall=5.00"
ot Runoff Area=208,511 sf
0.065- Runoff Volume=2,373 cf
_ o s Runoff Depth=0.14"
g0 Flow Length=316"
é 0.045- Tc=20.4 min
0.04: CN=37/0
0.035
0.03-
0.025-
0.02
0.015
0.01]
0.005 -
0 Z

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

6 8 10 12
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Flow (cfs)

Flow (cfs)

0.013

0012

0.011

0.01

0.009

0.008

0.007

0.006-

0.005
0.004
0.003
0.002

0.001

Subcatchment P-1F-M: Munidpal Basin Impervious Area
Hydrograph

il Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=30,664 sf
Runoff Volume=12,171 cf
Runoff Depth=4.76"
Flow Length=284"
Slope=0.0200 '/*

Tc=10.0 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32'34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P-1F-P: Munidipal Basin Pervious Area
Hydrograph

0.01cfs @ 1375 hrs
e

Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=18,867 sf
Runoff Volume=315 cf
Runoff Depth=0.20"

Flow Length=253"
Tc=17.1 min

CN=39/0

B B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48
Time (hours)
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Flow (cfs)

Flow (cfs)

0.007-

0.007

0.006]

0.006

0.005
0.005-
0.004-
0.004-

0.003

0.003

0.002-
0.002-
0.001-
0.001-
0.000-

Subcatchment P-2-M: Munidpal Impervious Area

8 10 12 14 16 18 20 22 24 26 28 30

Hydrograph
Runoff

% Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=17,036 sf

Runoff Volume=6,762 cf

Runoff Depth=4.76"

Flow Length=340"

Tc=10.0 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 i . ' 3 : 40 42 ‘L

Time (hours)
Subcatchment P-2-P: Municipal Pervious Area

Hydrograph

. Type Il 24-hr 10YR Storm

Rainfall=5.00"

Runoff Area=10,370 sf
Runoff Volume=173 cf
Runoff Depth=0.20"
Flow Length=277"
Tc=15.1 min

CN=39/0

32 34 36 3B 40 42 44 46 48
Time (hours)
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Flow (cfs)

Flow (cfs)

0.003

0.003

0.002
0.002-

0.002

0.002
0.002

0.001

0.001-
0.001-
0.001-
0.001-
0.000

0.000-]

Subcatchment P-3A-M: Wawa Basin Impervious Area
Hydrograph

Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=32,958 sf
Runoff Volume=13,082 cf
Runoff Depth=4.76"

Flow Length=210"
Tc=10.0 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P-3A-P: VWawa Basin Pervious Area
Hydrograph

7 Type Il 24-hr 10YR Storm

Rainfall=5.00"
Runoff Area=3,665 sf
Runoff Volume=61 cf

Runoff Depth=0.20"
Flow Length=187"
Tc=10.0 min
CN=39/0

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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Flow (cfs)

Flow (cfs)

0.75-
0.7
0.65-
0.6-
0.55
05
0.45-
0.4
0.35-
0.3-
0.25-
02
0151
0.1
0.05-

Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph

7 Type lll 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=10,465 sf
Runoff Volume=4,154 cf
Runoff Depth=4.76"
Flow Length=1,002'
Slope=0.0050 '/
Tc=12.9 min

CN=0/98

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)

Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Hydrograph

£

0.02cls @ 14.11 his
VT

Type Il 24-hr 10YR Storm
Rainfall=5.00"

Runoff Area=30,040 sf
Runoff Volume=501 cf
Runoff Depth=0.20"

Flow Length=715’
Slope=0.0050 /'

Tc=27.4 min

CN=39/0

2 4 6 B 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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Pond B-182: Primary Site Infiltration Basin
Hydrograph
B Inflow
18 @ Primary
5 Inflow Area=330,486 sf
e Peak Elev=57.24'
15
14 Storage=86,123 cf
13-
12
:
(TR
0 T30 12 14 18 18 0 23 24 28 2B 30 32 34 35 38 4 42 44 45 48
Time (hours)
Pond B-3: McDonalds Infiltration Basin
Hydrograph
H Inflow
[ Primary
o Inflow Area=41,582 sf
Peak Elev=57.76'
Storage=10,080 cf
:
i 1

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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Pond B-4: Municipal Infiltration Basin

Hydrograph
B Inflow
B Primary
Inflow Area=49,531 sf
Peak Elev=54.50"
y Storage=12,486 cf
15.0"
0 Round Culvert
s n=0.013
-3 L=100.0'
S$=0.0000 "
5 2 4 2% 12 14 -.a 6 20 22 24 2825 30 32 OF 98 @6 40 A2 44 46 48
Time (hours)
Pond B-5: YWawa Detention Basin
Hydrograph
H Inflow
-.g;rfnﬂ:w
Inflow Area=36,623 sf | |SCim
2z crs@i‘?-}shrs Peak Elev=57.06'

Storage=2,656 cf

Flow (cfs)

3 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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Pond RG-|: Fast Food Bioretention Area
Hydrograph
B Inflow
04 B Primary
Inflow Area=10,144 sf
0.36 [/
0.34 Peak Elev=57.23'
e Storage=618 cf
0.28
0.26
= 024
S 022
z 02
2 o8
0.16
0.14-
012
0.1
0.08
0.06
0.04 Z, ‘
2 & 8 B 10 12 14 16 10 20 22 24 26 28 30 G2 34 30 33 40 42 44 48 40
Time (hours)
Pond RG-2: Access Road Bioretention Area
Hydrograph
B Inflow
O Primary
Inflow Area=55,913 sf
Peak Elev=56.63'
2 Storage=4,577 cf
15.0"
0 e Round Culvert
g n=0.013
- L=44.0°
S$=0.0045"""
0

3 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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Link E-3: Existing DOT Drainage Area
Hydrograph
3 Inflow
0 Primary
Inflow Area=56,952 sf
2
z
s
z
8
w 1=
o ‘ = ye 7 7
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)
Link P-1: Proposed Site Drainage Area
Hydrograph
B Inflow
9 5 @ Primary
Inflow Area=740,578 sf
8-
7
s.
)
8 5
z
-
(TH 4
3
2
1

0 A 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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Link P-2: Proposed Municipal Drainage Area
Hydrograph
M Inflow
@ Primary
Inflow Area=27,406 sf
1
0
=
z
2
w
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48
Time (hours)
Link P-3: Proposed DOT Drainage Area
Hydrograph
H Inflow
@ Primary
Inflow Area=77,128 sf
z
a2
z
°
w

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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Type lll 24-hr 100YR Storm Rainfall=8.30"

Page 40

Flow (cfs)

Flow (cfs)

0.65-]

0.6-

05

0.45
0.4

0.35
03

0.25

0.085-
0.08-
0.075-
0.07-

0.065

0.06 |
0.055-
0.05-
0.045-
0.04-
0.035-

0.03
0.025
0.02

0.015-
0.01-
0.005-

Subcatchment P- | A-M: Fast Food Bioretention Impervious Area
Hydrograph

Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=4,904 sf
Runoff Volume=3,294 cf
Runoff Depth=8.06"
Flow Length=95'
Slope=0.0150 /"

Tc=10.0 min

CN=0/98

2 4 6 8 10 12 14 16 ‘If 20 22 25 26- 28 3b 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P-1A-P: Fast Food Bioretention Pervious Area
Hydrograph

7 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=5,240 sf
Runoff Volume=561 cf
Runoff Depth=1.29"
Flow Length=100'
Tc=10.0 min

CN=39/0

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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Type lll 24-hr 100YR Storm Rainfall=8.30"
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Flow (cfs)

Flow (cfs)

26

24
22

Subcatchment P-1B-M: Primary Basin Impervious Area
Hydrograph

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

7 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=198,551 sf
Runoff Volume=133,360 cf
Runoff Depth=8.06"

Flow Length=385'

Tc=10.0 min

CN=0/98

Time (hours)

Subcatchment P-1B-P: Primary Basin Pervious Area
Hydrograph

T, AT EI TS Z v TSP e

1.10cls @ 0 hrs

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=80,209 sf
Runoff Volume=8,590 cf
Runoff Depth=1.29"

Flow Length=189'

Tc=13.2 min

CN=39/0

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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Flow (cfs)

Flow (cfs)

Subcatchment P-1C-M: McDonalds Basin Impervious Area
Hydrograph

0.24
0.23-
0.22-
0.21-

0.19-

0.18

0.17-

0.16
0.15

014
0.13-

012
011

0.09-
0.08+

0.07

0.06-
0.05-

0.04
0.03

0.02]

0.01

336cfs @ 12.15hrs
7

Type Ill 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=26,843 sf
Runoff Volume=18,030 cf
Runoff Depth=8.06"

Flow Length=395'

Tc=10.0 min

CN=0/98

4 6 B 10 12 14 16 18 20 22 24 25 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P-1C-P: McDonalds Basin Pervious Area
Hydrograph

0.22cfs @ 12.33 hrs
s

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=14,739 sf
Runoff Volume=1,578 cf
Runoff Depth=1.29"

Flow Length=418'

Tc=10.0 min

CN=39/0

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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Subcatchment P-1D-M: Access Road Bioretention Impervious Area
Hydrograph

4 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=32,550 sf

) Runoff Volume=21,863 cf

Runoff Depth=8.06"

z Flow Length=120'

3 Tc=10.0 min

=2 CN=0/98

’
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)
Subcatchment P-1D-P: Access Road Bioretention Pervious Area
Hydrograph
036 (B Runof]

gz: 7% Type Il 24-hr 100YR Storm

03 Rainfall=8.30"

0.28 Runoff Area=23,363 sf

8:28 Runoff Volume=2,502 cf

_ e Runoff Depth=1.29"

£ o2 Flow Length=236'

g o Tc=11.5 min

“ 016 CN=39/0
0.14
0.12
0:1<
0.08
0.06
0.04
0.02-

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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Type lll 24-hr |00YR Storm Rainfall=8.30"

Page 44

Flow (cfs)

Flow (cfs)

Subcatchment P-1E-M: Undetained Site Impervious Area
Hydrograph

1 Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=96,137 sf
Runoff Volume=64,572 cf
Runoff Depth=8.06"

Flow Length=378'
Tc=10.0 min

CN=0/98

4 6 8 10 12 14 16 18 20 22 24 256 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Subcatchment P-1E-P: Undetained Site Pervious Area
Hydrograph

7 Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=208,511 sf
Runoff Volume=18,989 cf
Runoff Depth=1.09"
Flow Length=316'
Tc=20.4 min

CN=37/0

4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B
Time (hours)
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Flow (cfs)

Flow (cfs)

Subcatchment P-1F-M: Munidpal Basin Impervious Area
Hydrograph

A Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=30,664 sf
Runoff Volume=20,596 cf
Runoff Depth=8.06"

Flow Length=284'
Slope=0.0200 '/

Tc=10.0 min

CN=0/98

2 4 6 8 10 1214161820222426283.0323435384042444648
Time (hours)

Subcatchment P-1F-P: Munidpal Basin Pervious Area
Hydrograph

023cfs @ 1247 his
[Z7 A

Type Il 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=18,867 sf
Runoff Volume=2,021 cf
Runoff Depth=1.29"

Flow Length=253'

Tc=17.1 min
CN=39/0
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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Flow (cfs)

Flow (cfs)

0.15-

0.14

0.13

0.12-

0.1

01
0.09
0.08
0.07
0.06
0.05

0.02

0.01-

Page 46
Subcatchment P-2-M: Munidpal Impervious Area
Hydrograph

213cls @ 1215 hrs
7

Type lll 24-hr 100YR Storm
Rainfall=8.30"

Runoff Area=17,036 sf
Runoff Volume=11,443 cf
Runoff Depth=8.06"

Flow Length=340'

Tec=10.0 min

CN=0/98

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)

Subcatchment P-2-P: Munidpal Pervious Area
Hydrograph

8 10 12 14 16 18 20 22 24 26 28 30

7 Type Il 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=10,370 sf
Runoff Volume=1,111 cf
Runoff Depth=1.29"
Flow Length=277"
Tc=15.1 min

CN=39/0

32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment P-3A-M: Wawa Basin Impervious Area

Hydrograph

& % Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=32,958 sf

. Runoff Volume=22,137 cf

Runoff Depth=8.06"

z Flow Length=210"

H Tc=10.0 min

E. 2 CN=0/98

1
UO - 2 4 6 8 10 12 14 16. 18 20 22 24 - 2 7- { ; 0 J ’-
Time (hours)
Subcatchment P-3A-P; Wawa Basin Pervious Area
Hydrograph

0.06-

0.055- 7 Type Il 24-hr 100YR Storm

0.05 Rainfall=8.30"

_— Runoff Area=3,665 sf

008 Runoff Volume=393 cf

Runoff Depth=1.29"

& e Flow Length=187"

§ o003 Tc=10.0 min

* ooz CN=39/0
0.02-
0.015-
0.01-
0.005-

0- s,

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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Flow (cfs)

Flow (cfs)

0.32-

03
0.28-
0.26-

0.24

022

02

0.18-
0.16-

0.14
012

01
0.08
0.06
0.04

0.02-

Subcatchment P-3B-M: Proposed Undetained DOT Impervious Area
Hydrograph

Type lll 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=10,465 sf
Runoff Volume=7,029 cf
Runoff Depth=8.06"
Flow Length=1,002'
Slope=0.0050"/"
Tc=12.9 min

CN=0/98

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48
Time (hours)

Subcatchment P-3B-P: Proposed Undetained DOT Pervious Area
Hydrograph

7z Type 1l 24-hr 100YR Storm

Rainfall=8.30"

Runoff Area=30,040 sf
Runoff Volume=3,217 cf
Runoff Depth=1.29"
Flow Length=715'
Slope=0.0050 /'
Tc=27.4 min

CN=39/0

2 4 6 8 10 12 14 16 1B 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Pond B-18&2: Primary Site Infiltration Basin
Hydrograph
B Inflow
2] O Primary
i Inflow Area=330,486 sf
28 Peak Elev=57.72"
o Storage=105,624 cf
24-
22
_. 20
IARLE
3 16
R
12
10-
8
5
4_.
2 3] /
"SF & & B 18 Te 16 18 20 22 2 25 28 0 32 34 3% 38 40 42 44 45 48
Time (hours)
Pond B-3: McDonalds Infiltration Basin
Hydrograph
B Inflow
H Primary
Inflow Area=41,582 sf
Peak Elev=57.87"
5 Storage=10,616 cf
)
E o 4
3
w
1

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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Pond B-4: Municipal Infiltration Basin
Hydrograph
B inflow
B Primary
. Inflow Area=49,531 sf
Peak Elev=55.21"
Storage=14,364 cf
%] 15.0"
7 Round Culvert
3, n=0.013
* L=100.0'
S$=0.0000 "/
14
S '1" ™ 16 18 3 22 24 26 28 30 82 84 5 35 4‘042 4 45 48
Time (hours)
Pond B-5: Wawa Detention Basin
Hydrograph
M Inflow
1 Outflow
4.03c1sgl|"z:9 hrs Inflow Area=36,623 sf = gzgnoanrgaw
Vs Peak Elev=57.72'
4 Storage=3,390 cf
3
3
T 2-
1- 2
g "B A0 12 14 16 18 20 oz 2 " 28 30 32 3=4 36 38 40 42 44 45 48

Time (hours)
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Pond RG-I: Fast Food Bioretention Area
Hydrograph
B Inflow
0.75- @ Primary
07 Inflow Area=10,144 sf
063 Peak Elev=57.72'
06-
055 Storage=987 cf
05-
& 045
S o4
u_%. 035
03
0.25-
0.2-
0.15-
0.1-
0.05
° AR e g o 40 44 46 48
Time (hours)
Pond RG-2: Access Road Bioretention Area
Hydrograph
H Inflow
@ Primary
Inflow Area=55,913 sf
4 Peak Elev=56.94'
Storage=6,243 cf
3 15.0
& ' Round Culvert
: n=0.013
5o L=44.0'

Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

S$=0.0045"""
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Link E-3: Existing DOT Drainage Area
Hydrograph
H Inflow
4- @ Primary
Inflow Area=56,952 sf
3
0
5
3 2-
o
L
1
0¥ ‘ e 77 :
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)
Link P-1: Proposed Site Drainage Area
Hydrograph
H Inflow
16 @ Primary
15 Inflow Area=740,578 sf
14-
13-
12
1-
10-
g o
z 8
K
o7
6,
5
4
3.
2
1
0,,

Time (hours)

0 2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
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Link P-2: Proposed Municipal Drainage Area
Hydrograph
B Inflow
d Primary
Inflow Area=27,406 sf
z
o
'S
& B 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48
Time (hours)
Link P-3: Proposed DOT Drainage Area
Hydrograph
H Inflow
& Primary
Inflow Area=77,128 sf
2
o
w

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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Stage-Discharge for Pond B-182: Primary Site Infiltration Basin

Bevaton  Primery Bevation  Primary Bevaton  Primary Bevation  Primary Bevation  Primery | Bevaton  Primary
(feet) (ch) (feet) () (feet) () (feet) () (feet) (ds) (feet) ()
5450 000 ss.17 000 55.84 000 5651 0.00 57.18 000 5785 1083
5451 000 ss.18 000 55.85 000 5652 0.00 S7.19 000 57.86 1130
5452 000 §5.19 0.00 5586 000 5653 000 5720 000 5787 11.78
5453 0.00 5520 0.00 55.87 000 5654 000 5721 0.00 57.88 1226
5454 000 §5.21 0.00 55.88 000 5655 000 5722 0.00 57.89 1274
5455 0.00 55.22 0.00 5589 000 5656 000 573 000 57.90 1324
5456 000 55.23 0.00 5590 0.00 5657 000 57.24 000 5791 1374
S4.57 0.00 5524 000 5591 000 5658 000 5725 000 5792 1424
5458 0.00 $5.25 000 5592 000 5659 0.00 57.26 000 5793 1475
5459 0.00 55.26 000 5593 000 5660 0.00 57.27 000 5794 1527
5460 000 §5.27 0.00 5594 000 566! 0.00 5728 000 5795 15.79
5461 000 5528 0.00 5595 0.00 5662 0.00 579 000 57.96 1632
54.62 000 5529 0.00 559 000 5663 0.00 §7.30 000 5797 1686
5463 000 55.30 000 5597 0.00 Saé4 000 5731 000 5798 17.40
5464 000 5831 000 5598 0.00 5665 0.00 §7.32 0.00 5799 17.95
5465 000 5532 000 5599 0.00 5666 000 57.33 0.00 5800 18.50
54.66 000 5633 000 5600 0.00 5667 000 5734 0.00
5467 000 5534 000 5601 000 5668 0.00 57.35 000
5468 000 5635 000 5602 000 5669 000 57.36 000
5469 000 5836 000 5603 000 5670 000 5737 000
54.70 0.00 5837 000 5604 000 5471 0.00 57.38 0.00
5471 000 5538 000 5605 0.00 5672 000 §7.39 0.00
472 0.00 5539 000 5606 0.00 5673 0.00 5740 0.00
5473 000 5540 000 5607 000 5674 000 5741 0.00
5474 0.00 5541 000 5408 0.00 S&75 000 5742 000
5475 0.00 5542 000 5609 0.00 5676 000 5743 0.00
5476 0.00 5543 0.00 5610 0.00 S&77 000 57.44 000
5477 0.00 §5.44 000 S&H 000 5678 000 5745 0.00
54.78 0.00 $545 000 5612 000 5679 000 5746 000
54.79 0.00 §5.46 0.00 5613 0.00 5680 000 5747 000
54.80 0.00 5547 000 Sa14 000 548l 000 5748 000
5481 0.00 5548 0.00 5615 000 5682 0.00 5749 000
548 0.00 5549 000 5616 000 5683 000 57.50 000
5483 000 5650 000 sa17 000 5684 0.00 S751 005
5484 000 5551 000 5618 000 5685 0.00 §7.52 015
54.85 000 5552 0.00 5619 000 5686 0.00 §7.53 027
5486 000 5553 000 5620 000 5687 0.00 §7.54 042
5487 000 55.54 000 S&21 000 5688 000 §7.55 0.58
5488 0.00 5655 000 5622 0.00 5689 0.00 §7.56 077
5489 000 5856 000 5623 000 5690 0.00 §7.57 097
5490 000 5557 000 5624 0.00 5691 0.00 5758 1.18
5491 000 5558 000 5625 000 5692 0.00 57.59 1.41
5492 000 5559 000 5626 0.00 5693 0.00 5760 1.65
5493 000 5560 000 5627 000 5694 000 5761 191
5494 000 5541 000 5628 000 5695 0.00 57.62 217
5495 000 5562 000 5629 000 5696 0.00 5763 245
5496 0.00 5563 000 5630 000 5697 0.00 57.64 274
5497 000 55.64 0.00 5631 000 5698 0.00 5765 304
5498 000 55.65 000 5632 000 5699 000 57.66 335
5499 000 55.66 0.00 5633 000 57.00 000 57.67 367
§5.00 000 55.67 0.00 5634 0.00 §701 0.00 5768 400
5501 000 55.68 0.00 5635 000 §7.02 000 57.69 433
5502 000 5569 0.00 5636 000 57.03 0.00 57.70 468
5503 000 5570 0.00 5637 000 57.04 000 57.71 503
5§5.04 0.00 5571 0.00 5638 000 57.05 000 s 540
5805 0.00 5572 0.00 5639 000 57.06 0.00 57.73 577
55.06 000 55.73 0.00 5640 0.00 57.07 0.00 57.74 615
5507 000 55.74 000 5641 0.00 57.08 000 57.75 654
5508 000 5675 000 5642 0.00 57.09 0.00 57.76 694
5509 000 5876 000 5643 0.00 57.10 000 s7.77 74
55.10 0.00 55.77 000 5644 0.00 s7.1 0.00 S7.78 175
8811 0.00 5578 000 5645 0.00 57.12 0.00 5779 817
5512 000 5579 000 5646 000 S7.13 000 57.80 860
S5.13 0.00 S5.80 000 5647 000 S7.14 000 5781 903
s5.14 0.00 5581 0.00 5648 0.00 57.1S 000 57.82 947
S8.15 0.00 ss& 000 5649 0.00 §7.16 000 5783 992
ss.16 0.00 5583 000 5650 Q.00 S7.17 000 57.84 1037

3

Ty Ty 1

-3

1

1

B )

-1

.
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Stage-Area-Storage for Pond B-182: Primary Site Infiltration Basin

Bevation Surface Storage Bevation Surface Storage Bevation Surface Storage
(feet) (sqft)  (cubicfeet) (feet) (sqf)  (aubicteet) (feet) (sqft)  (cubicfeet)
54.50 2,719 0 55.84 32668 35461 §7.18 38891 83965
5452 21,824 435 55.86 32867 36116 57.20 38970 84744
5454 21929 873 5568 33065 36776 si2 39,049 85524
5456 2034 1,313 5590 332683 37439 5724 39129 86306
5458 22,139 1,754 5592 33461 38106 5726 39208 87,089
5460 2244 2,198 5594 33,659 38777 57.28 39288 87,874
5462 0349 2644 55.96 33858 39453 57.30 39367 83661
5464 2454 302 5598 34056 40,132 57.32 39447 89449
5466 2559 3542 5600 34254 40815 57.34 39527 90,239
5468 n664 3994 5602 34332 41,501 5736 39,606 91,030
54.70 2769 4449 5604 34l 42,188 57.38 39686 91.823
5472 2874 4905 5606 34489 42877 57.40 39.765 92617
5474 22979 5364 5608 34568 43,568 5742 39.845 93413
5476 23084 5824 5610 34646 44260 5744 39924 94,211
5478 2,189 6287 5612 34725 44953 5746 40,004 95010
54.80 23294 4752 5414 34803 45,649 5748 40083 95811
48 2339 7219 5416 3488l 46346 57.50 40163 96614
5484 23504 7688 S418 34960 47044 5752 40242 97418
5486 23609 8159 5620 35038 47,744 5754 40322 98|23
5488 2714 8632 622 35117 48446 57.56 40,401 9,031
5490 23819 9.108 5624 35195 49,149 5758 40480 99,839
5492 23924 9.585 5626 35273 49853 57.60 40,560 100,650
5494 24029 10,065 5628 35352 50,560 §7.62 40639 101,462
5496 24134 10546 5630 35430 51,267 57.64 40719 102275
5498 24239 11,030 5632 35509 51977 57.66 40798 103091
$5.00 24344 11,516 5634 35587 52,688 57.68 40878 103507
5502 24542 12,005 5636 35666 53400 57.70 40958 104726
55.04 24740 12497 5638 35744 54114 LY 3 41,037 105546
5506 24939 12994 5640 3582 54,830 57.74 41,117 106,367
55.08 25137 13495 5642 35901 55547 §7.76 41,196 107,190
8510 25335 14,000 5644 35979 56266 S7.78 41,276 108015
55.12 25533 14508 5646 34058 56986 5780 41,355 108841
55.14 25731 1502 5648 36136 57,708 57.82 41,435 109,669
55.16 25930 15538 5650 36215 58432 57.84 41,514 110499
55.18 26128 16058 5652 34293 59.157 57.86 41,594 111,330
55.20 26326 16583 5654 36371 59,884 57.88 41,673 112,162
5522 26524 1711 5656 34450 60612 5790 41,752 112957
5524 2872 17,644 5658 36528 61,342 57.92 41,832 113832
55.26 26921 18180 5660 36607 62073 57.94 41911 114,670
5528 27119 18721 56.62 36685 62,806 5796 41,991 115,509
55.30 27317 19,265 5664 36763 63540 5798 42070 116,350
5532 27515 19813 5666 34842 64276 5800 42,150 117,192
55.34 27713 20366 5668 36920 65014
5536 27912 0922 5670 36999 65753
5538 2110 21,482 S&72 37077 64494
55.40 28308 2046 5674 37.156 67,236
5542 28506 2614 5676 37234 67,980
55.44 8704 218 5678 37312 68726
5546 28903 28762 5680 37.391 69473
5548 2,101 24343 5682 37469 nal
55.50 29 24927 5684 37548 70971
5552 29497 25514 5486 37.626 7,73
5554 2695 26,106 5688 37,704 72476
5556 28% 26702 5690 37783 73231
5558 30092 27.302 5692 37.861 73988
55.60 30290 27,906 5694 37940 74746
55.62 30488 28514 5696 38018 75505
5564 30686 2,125 5698 38097 76267
55.66 30885 2741 57.00 38175 7029
55.68 31,083 30361 57.02 38255 77,794
55.70 31,281 30,985 57.04 38334 78559
5572 31479 31,612 57.06 38414 9327
5574 31,677 32244 57.08 38493 80,09
5576 31876 32879 57.10 38573 80867
55.78 32074 33519 57.12 38652 81,639
55.80 nm 34,162 57.14 8732 82413
55.82 32470 34810 57.16 38811 83,188
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Stage-Discharge for Pond B-3: McDonalds Infiltration Basin

Bevaion  Primary | Bevaton Primary | Bevaton Primary | Bevaton  Primary | Bevaton  Pimary | Bevaton  Primary
(feet) (ds) (feet) () (feet) () (feet) {ds) (feet) () (feet) (ck)
5500 0.00 S5.67 000 5634 0.00 S701 000 57.68 000 5435 70
5501 000 55.68 000 5635 0.00 S7.02 0.00 57.69 0.00 5836 72
5502 0.00 §5.69 0.00 5636 000 §7.03 000 S7.70 0.00 5837 724
5503 0.00 5570 000 5637 000 57.04 0.00 S771 000 5838 726
5504 000 5571 000 5638 0.00 5705 000 LY 47 0.00 5839 728
5505 000 5572 0.00 5639 000 57.06 0.00 SI73 0.00 5840 730
55.06 0.00 5573 000 5640 000 5707 0.00 S7.74 0.00 5841 m
55.07 000 55.74 000 5641 000 57.08 000 S7.75 000 5842 734
55.08 000 5575 000 5642 000 5709 0.00 §7.76 005 5843 736
55.09 000 5576 000 5643 000 57.10 000 ST 015 5844 738
55.10 000 5877 000 5644 000 571 0.00 S7.78 027 5845 740
S5.11 0.00 55.78 000 5645 0.00 57.12 0.00 519 042 5846 42
5512 0.00 5579 000 5646 0.00 5713 0.00 57.80 058 5847 744
5513 0.00 5580 000 5647 0.00 57.14 000 5781 077 5848 747
55.14 000 5581 000 5648 0.00 57.15 000 5782 097 5849 749
55.15 000 5582 000 5649 0.00 57.16 0.00 5783 118 5850 751
55.16 000 5583 000 5650 0.00 §7.17 000 5784 1.41 585! 753
5517 000 5584 000 S65! 000 57.18 000 5785 1.65 5852 7.55
55.18 0.00 5585 000 5652 0.00 §7.19 0.00 5786 191 5853 157
55.19 000 5586 000 5653 000 57.20 000 5787 217 5854 759
5520 000 5587 000 5654 000 §721 000 5788 245 5855 761
5521 000 5588 000 5455 000 L] 000 5789 274 5856 763
522 000 5589 000 5656 000 5723 000 57.90 304 s857 765
5523 000 5590 0.00 5657 000 §7.24 0.00 5791 335 5858 767
5524 000 5891 000 5658 000 §7.25 0.00 5792 367 5859 768
5525 0.00 5692 000 5659 000 5726 000 5793 400 5860 70
5626 000 5593 000 5660 000 57.27 000 57.94 433 5861 m
5627 000 5594 000 566! 000 57.28 0.00 5795 468 5862 7.74
§528 000 5595 0.00 5662 000 5729 000 57.96 5.03 5863 7.7
5529 0.00 55.96 000 5663 0.00 57.30 000 5797 5.40 5864 .78
5530 000 5697 000 Sa64 000 5731 000 5798 577 5865 7.80
5831 000 5598 000 5665 0.00 §7.32 000 57.99 &5 5866 A3
55.32 000 5599 000 5666 000 §7.33 000 5800 642 5867 784
5533 000 5600 000 5667 000 57.34 000 5801 644 5868 786
5534 0.00 Sa01 000 5668 000 5735 000 5802 646 5869 788
5535 000 5602 000 5669 0.00 §7.36 000 5803 649 5870 790
5536 0.00 5603 0.00 5670 0.00 §7.37 000 5804 651 5871 92
5837 000 5604 0.00 S671 000 §7.38 000 5805 653 5872 794
5538 000 5605 0.00 5672 0.00 §7.39 000 5806 6.56 5873 79
55.39 000 5606 000 5673 0.00 §7.40 000 5807 658 5874 798
55.40 000 5607 0.00 5674 000 5741 0.00 5808 660 5875 799
5541 0.00 5608 000 5675 000 §7.42 000 5809 663 5876 80!
5542 000 5609 000 5676 000 5743 000 5810 665 5877 803
5543 000 5610 000 sa77 000 5744 000 581l 667 5878 805
5544 000 S&l1 000 5678 0.00 5745 0.00 5812 &70 587 807
5545 000 5612 000 S&7 0.00 5746 000 5813 ¥/} 5880 809
5546 0.00 5613 000 5680 000 5747 000 814 674 5881 an
5547 000 S&14 000 5681 000 5748 0.00 sals 676 5882 813
5548 000 5615 000 5682 0.00 5749 000 s816 678 5883 814
5549 0.00 5616 000 5683 000 57.50 0.00 5817 48| 5884 816
5550 000 5617 000 5684 0.00 5751 000 5818 683 5885 818
5851 000 5618 0.00 5685 000 §752 000 5819 685 5886 820
5552 000 5619 000 5686 000 5753 0.00 5820 687 5887 82
5553 000 5620 0.00 5687 0.00 5754 0.00 5821 69 5888 824
55.54 000 562! 000 5688 000 5755 000 82 69 5889 825
5555 000 5622 000 5689 000 57.56 0.00 5823 6%4 5890 827
5556 000 5623 000 5690 000 57.57 0.00 5824 696 5891 829
56.57 0.00 5624 0.00 5691 000 5758 0.00 5825 698 5892 83l
5558 0.00 5625 0.00 5692 000 57.59 000 5826 700 5893 833
5559 000 5626 000 5693 000 57.60 000 5827 7.03 5894 835
55.60 0.00 5627 000 5694 000 57.6 0.00 5828 705 5895 836
5561 000 5628 000 5695 000 57.62 0.00 5829 707 58%6 838
5562 0.00 5629 000 5696 000 57.63 000 5830 7.09 5897 840
55.63 0.00 5430 000 5697 000 57.64 0.00 5831 71 5898 842
S5.64 000 5631 000 5698 0.00 57.65 000 5832 7.13 5899 844
55.65 0.00 5632 000 5699 0.00 57.66 000 5833 715 5900 8.45
55.66 000 5633 000 $7.00 000 57.67 000 5834 7.18
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Stage-Area-Storage for Pond B-3: McDonalds Infiltration Basin

Bevation Surface Storage Bevation Surface Storage Hevation Surface Storage
(feet) (saf)  {aubicfeet) (feet) (s¢f) (aubicteet) (feet) (sqft) (cubicfeet)
5500 248| 0 5634 3582 4040 5768 4880 9,688
5502 2496 50 5636 3,600 4112 5170 4901 9,785
5504 2511 100 5638 3618 4184 s 492 9.884
5506 2526 150 5640 3636 425 57.74 4943 9982
5508 2541 21 5642 3654 439 57.76 4964 10,081
55.10 2556 252 5644 3672 4403 57.78 4985 10181
5512 2571 303 5646 3690 4476 57.80 5006 10281
55.14 2587 3355 5648 3708 4550 5782 5027 10,381
5516 2,602 407 5650 377 4625 5784 5048 10,482
5518 2617 459 5652 3,745 4699 5786 5069 10,583
5520 2633 Si 5654 3763 4774 5788 509 10,684
5522 2648 564 5656 3782 4850 5790 5112 10787
5524 2663 617 5658 3800 4926 5792 5133 10889
5526 2679 671 5660 3818 5,002 5734 5155 10,992
5528 2695 724 5662 3837 5078 5796 5176 11,095
5530 2710 m 5664 3855 5155 5798 5197 11,199
5532 2726 a33 5666 3874 5233 5800 5219 11,303
5534 2741 887 5668 3893 5310 5802 5241 11,408
5536 2757 942 5670 3911 5388 5804 5262 11,513
5538 273 998 5672 3930 5467 5806 5284 11,618
5540 2789 1,053 5674 3949 5546 5808 5305 11,724
5542 2805 1,109 5676 3968 5625 5810 5327 11,830
5544 2820 1,166 5678 3987 5,704 5812 5349 11,937
5546 2836 1,22 5680 4,005 5784 5814 5371 12044
5548 2852 1,279 5682 4024 5864 5816 5393 12,152
5550 2868 1,336 5684 4043 5,945 5818 5414 12260
5552 2885 1,3%4 5686 4062 6026 5820 5436 12,369
5554 2901 1,452 5688 4082 6108 5822 5458 12477
5556 2917 1,510 5690 4101 6189 5824 5480 12587
5558 2933 1,568 5692 4120 4272 5826 5502 12,697
5560 2949 1,627 5694 4139 6354 5828 5525 12,807
55.62 2966 1,686 5696 4158 6437 5830 5547 12918
5564 2982 1,746 5698 4178 652! 5832 5569 13,029
5566 2998 1,805 5700 4197 6604 5834 5591 13,140
5568 3015 1,866 5702 4216 6688 5836 5613 13252
5570 303! 1,926 5704 4236 8773 5838 5636 13,365
Livyl 3048 1,987 5706 4255 6858 5840 5658 13478
5574 3064 2,048 5708 4275 6943 5842 5681 13591
5576 3081 210 57210 4294 7029 5844 5703 13705
5578 3098 217 57.12 4314 715 5846 5725 13819
5580 3114 2233 57.14 4333 7201 5848 5748 13934
5582 3131 229% 5716 4353 7288 5850 5771 14,049
5584 3148 2359 5718 4373 7376 5852 5793 14,165
5586 3165 242 5720 4392 7463 5854 5816 14281
5588 318 2485 572 4412 755! 5856 5839 14398
5590 3199 25499 5724 4432 7640 5858 5861 14515
5592 3216 2613 5726 4452 779 5860 5884 14632
5594 3233 2678 5728 4472 7818 5862 5907 14750
5596 3250 2742 57.30 4492 7,907 5864 5930 14848
5598 3267 2808 5732 4512 7997 5866 5953 14987
5600 3284 2873 57.34 4532 8088 5868 5976 15106
5602 3301 2939 57.36 4552 8179 5870 5999 15226
5604 3318 3,005 57.38 4572 8270 872 6022 15,346
5606 3336 3072 5740 4592 8362 5874 6045 15467
5608 3353 3139 5742 4613 8454 5876 6068 15,588
5610 3370 3206 5744 4633 8546 5878 6092 15710
5612 3388 2 5746 4653 8639 5880 6115 15832
56.14 3405 3341 5748 4674 8732 5882 6138 15954
5616 3423 3410 57.50 46%4 8826 5884 6162 16077
5418 3440 3478 5752 4715 8920 5886 4185 16201
5620 3458 3,547 57.54 4735 9.015 5888 6208 16325
5622 3475 3617 5756 4756 9.109 5890 6232 16449
5624 3493 3,686 5758 4776 9.205 5892 6255 16574
5626 3501 3756 57.60 4797 9.300 5894 6279 16699
5628 3528 387 5762 4818 9397 5896 6303 16825
5630 3546 3897 5764 4838 9493 5898 6326 16952
5632 3564 3969 5766 4859 9590 5900 6,350 17,078
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Stage-Discharge for Pond B4: Municipal Infiltration Basin

Hevaion  Primery Blevation  Prirary Bevation  Primary Bevation  Primary Bevation  Primary Bevaion  Pimary | Bevaion  Primary
(feet) (cf) (feet) (ds) (feet) () (feet) (cf5) (feet) () (feet) (cfs) (feer) ()
5155 000 522 000 5289 000 5356 000 423 0.00 5490 023 5557 1.86
51.56 000 5223 000 5290 000 5357 0.00 5424 0.00 5491 024 5558 1.89
5157 0.00 5224 000 5291 000 5358 0.00 5425 0.00 5492 025 55.59 193
51.58 0.00 5225 000 5292 0.00 5359 0.00 5426 0.00 5493 027 55.60 1.96
51.59 0.00 5226 000 5293 000 53.60 000 5427 0.00 5494 028 5561 1.9
51.60 0.00 5227 000 5294 0.00 536l 0.00 5428 000 5495 0.30 5562 202
5161 0.00 5228 000 5295 0.00 53.62 0.00 5429 0.00 5496 031 55.63 205

5162 0.00 5229 000 5296 0.00 5363 0.00 5430 000 5497 033 5564 208
51.63 0.00 5230 000 5297 0.00 53.64 000 543| 000 5498 035 56.65 212
51.64 0.00 5231 0.00 5298 000 5365 000 5432 000 5499 036 55.66 215
51.65 000 5232 000 5299 0.00 5366 0.00 5433 000 55.00 038 55.67 218
51.66 0.00 5233 0.00 53.00 0.00 5367 000 5434 000 55.0 040 55.68 221
51.67 000 5234 0.00 5301 000 5368 0.00 5435 000 55.02 041 5569 224
51.68 000 5235 0.00 53.02 0.00 5369 0.00 5436 000 55.03 043 S5.70 228
51.69 000 5236 0.00 5303 000 5370 0.00 5437 0.00 55.04 045 8571 23|
51.70 000 5237 000 5304 000 5371 0.00 54.38 0.00 55.05 047 S5.72 234
5171 000 5238 000 5305 000 5372 0.00 5439 000 55.06 049 §573 237
51.72 000 5239 000 5306 000 5373 0.00 5440 000 55.07 05l 8574 240
SL73 000 5240 000 S3.07 000 5374 0.00 5441 0.00 55.08 053 5575 243
51.74 000 5241 000 5308 000 5375 0.00 5442 000 55.09 055
S1.75 0.00 5242 000 S309 000 5376 0.00 5443 000 55.10 057
51.76 0.00 5243 000 53.10 000 5377 0.00 5444 000 S50 059
51.77 0.00 5244 0.00 53.11 0.00 5378 0.00 5445 000 S5.12 06l
51.78 000 5245 0.00 53.12 0.00 5379 000 5446 0.00 S5.13 064
51.79 000 5246 000 53.13 0.00 5380 0.00 5447 0.00 S5.14 066
51.80 000 5247 0.00 53.14 0.00 538! 000 5448 0.00 8515 068
S1.8l 000 5248 000 53.15 0.00 5382 0.00 5449 000 85.16 070
51.82 000 5249 000 53.16 000 5383 000 5450 0.00 85.17 073
5.8 000 5250 0.00 53.17 000 5384 0.00 5451 0.0 55.18 075
51.84 0.00 5251 000 5318 000 53.85 0.00 5452 0.00 55.19 077
51.85 000 5252 000 5319 000 5386 000 5453 0.00 5520 080
5186 0.00 5253 000 5320 000 5387 0.00 5454 0.00 5521 082
5187 0.00 5254 000 5321 0.00 5388 000 5455 000 5522 085
51.88 0.00 5255 000 532 000 5389 0.00 5456 000 5523 087
51.89 0.00 5256 000 33 0.00 5390 000 5457 0.00 5524 090
51.90 0.00 5257 000 5324 000 5391 000 5458 000 5525 092
5191 000 5258 0.00 5325 0.00 5392 0.00 5459 001 5526 095
5192 0.00 5259 000 5326 0.00 5393 000 5460 oot 5527 098
51.93 000 5260 0.00 5327 0.00 53%4 000 5461 00! 5528 1.00
51.94 000 526l 0.00 5328 0.00 5395 000 5462 001 5529 1.03
51.95 000 5262 000 5329 0.00 539 000 5463 00! 55.30 1.06
51.96 000 5263 000 5330 000 5397 000 5464 002 5531 1.08
5197 000 5264 000 5331 000 5398 000 5465 002 5832 L1
5198 000 5265 000 5332 000 5399 000 5466 002 5533 .14
51.9 000 5266 000 5333 000 5400 0.00 5467 003 55.34 117
5200 000 5267 000 5334 000 5401 0.00 5468 003 5635 1.20
5201 0.00 5268 000 5335 000 5402 0.00 5469 004 55.36 1.22
5202 0.00 5269 000 5336 000 5403 0.00 5470 004 56.37 1.25
5203 0.00 5270 000 5337 000 5404 0.00 5471 005 5538 1.28
5204 000 5271 000 5338 000 5405 0.00 5472 005 5539 131
5205 0.00 272 000 5339 0.00 5406 0.00 5473 006 55.40 1.34
5206 000 5273 0.00 5340 000 5407 0.00 5474 007 5541 137
5207 000 5274 0.00 5341 000 5408 000 5475 007 5542 1.40
5208 000 5275 0.00 5342 0.00 5400 0.00 5476 008 5543 1.43
5209 0.00 5276 000 5343 000 5410 0.00 5477 009 5544 1.46
5210 000 5277 000 5344 000 5411 000 5478 010 5545 1.49
8211 000 5278 0.00 5345 000 54.12 000 5479 0.10 5546 1.52
5212 000 5279 0.00 5346 000 54.13 000 5480 on 5547 1.55
5213 0.00 5280 000 5347 000 5414 000 5481 012 5548 1.58
5214 0.00 5281 000 5348 000 S415 000 S48 0.13 5549 1.6
5215 0.00 5282 000 5349 000 54.16 000 5483 0.14 5650 1.64
5216 000 5283 000 5350 000 54.17 000 5484 015 5551 1.67
5217 0.00 5284 000 5351 0.00 54.18 000 5485 016 5552 1.70
5218 0.00 5285 000 5352 0.00 54.19 000 5486 018 5553 1.74
5219 0.00 5286 000 5353 0.00 5420 000 5487 019 55.54 .77
5220 0.00 5287 000 5354 0.00 5421 000 5488 020 5855 1.80
5221 0.00 5288 0.00 5355 000 422 000 5489 02l 55.56 1.83
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Stage-Area-Storage for Pond B4: Municipal Infiltration Basin

Bevation Storage | Bevation Storege | Bevation Storage | Bevation Storage
{feet)  (abicfeet) (fee)  (aubicfeet) (feet)  (aubiceet) (feet)  (cubic-feer)
5155 0 5289 5438 423 11,950 55.57 14601
5157 49 5291 5546 5425 12,008 55.59 14601
51.59 94 5293 5654 5427 12062 55.6 14601
S51.6t 137 5295 5762 5429 12109 55.63 14,601
5163 178 5297 5870 5431 12144 55.65 14601
51.65 218 529 5978 5433 12176 55.67 14601
51.67 256 5301 6086 5435 12209 55.69 14,601
51.69 293 53.03 6195 5437 12242 5571 14,601
5171 39 5305 6303 5439 12277 5573 14,601
51.73 364 5307 6411 5441 12313 5575 14601
5L75 397 5309 6520 5443 12350
s.77 430 san 6628 5445 12,388
5L 462 S313 6736 5447 12428
5181 497 Sa.IS 6844 5449 12469
5.8 544 Sz 6952 5451 12512
5185 598 S319 7.060 5453 12557
5187 656 §32! 7.168 5455 12,606
51.89 n7 33 7276 5457 12,659
5191 ;3 5325 7383 5459 12712
5193 850 5327 7490 5461 12766
5195 920 5329 7598 5463 12819
5197 9 533! 7.705 5465 12872
5199 1,067 5333 7811 5467 12925
5201 1,143 5335 7918 5469 12978
5203 121 5337 8024 5471 13,032
5205 1,300 5339 8130 473 13,085
5207 1,382 534l 8235 5475 13138
5209 1.464 5343 8341 5477 13191
5211 1,548 5345 8446 547 13244
5213 1634 5347 8550 5481 13298
5215 1,720 5349 8654 5483 13351
5217 1,808 535l 8758 5485 13404
5219 1,897 5353 8851 5487 13457
5221 1,987 5355 8964 5489 13510
5223 2078 5357 9,067 5491 13564
5225 2170 5359 9,169 5493 13617
527 22683 536l 9,270 5495 13670
5229 2357 5363 9371 5497 13723
5231 2451 5365 9471 5499 13776
5233 2547 5367 9571 5501 13830
5235 2643 5369 9,670 5503 13883
5237 2740 5371 9768 5505 13936
5239 2838 5373 9.866 55.07 13989
5241 2936 S375 9963 $5.09 14042
5243 3035 Lxy/) 10059 ssl 140%

5245 3135 Lx¥, ] 10,155 5513 14149
5247 3235 5381 10249 5515 14202
5249 3336 538 10343 55.17 14255
5251 3437 5385 10436 55.19 14308
5253 3539 s3g7 10528 552! 14362
5255 3642 5389 10619 5523 14415
5257 3745 5391 10709 5525 14468
5259 3848 5393 10798 5527 14521
5261 3952 5395 10886 5529 14,574
5263 4,056 5397 10972 5531 14,601
5265 4160 539 11,058 5533 14,601
5267 4265 5401 11,142 5535 14601
5269 4371 5403 11,24 5537 14,601
271 4476 5405 11,306 55.39 14,601
5273 4582 5407 11,385 554 14601
5275 4688 5409 11,463 5543 14601
277 4795 S4.11 11,539 5545 14601
5279 490! 5413 11,614 5547 14,601
528| 5,008 5415 11,686 5549 14601
5283 5Hé 5417 11,756 5551 14601
5285 5223 5419 11,824 5553 14,601
5287 5330 5421 11,889 5555 14601
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N DEP 2 Water Qudity Rainfali=1.25"

Stage-Discharge for Pond B-5: Wawa Detention Basin

Bevaton Discharge  Primary Secondary | Bevaton Discharge  Primery Secondary | Bevaton Discharge  Primery Secondary
(feet) () () (ds) (feet) () {cfs) (ds) (feet) () (ds) (cF)
55.00 0.00 0.00 000 5634 02t 02 000 5768 9.19 030 889
5502 000 000 000 5636 02 021 000 S7.70 9.19 030 889
5504 0.00 000 000 5638 021 021 000 LA/ 9.7 030 887
55.06 0.00 000 000 5640 02 021 000 57.74 9.10 030 880
5508 00! 00l 000 5642 02l 021 000 5776 9.00 030 869
55.10 00! 00l 000 S&44 021 021 000 57.78 906 030 876
5512 0.02 002 000 5646 02 02 000 5780 9.3 03I a8
55.14 002 00 000 5648 on 02 000 57.82 9.19 031 888
55.16 003 003 000 5650 02 02 000 5784 9.26 03! 895
55.18 004 004 000 5652 02 02 000 5786 9.32 03l 90l
5520 004 004 000 5654 02 02 000 5788 938 03I 907
522 005 005 000 5656 1] 02 000 57.90 945 031 9.14
§5.24 006 006 000 5658 03 023 000 5792 951 031 920
8526 006 006 000 5660 03 03 000 5794 9.57 031 9.26
5528 007 007 000 5662 (1P1] 03 000 57.96 963 031 932
5530 007 007 000 5664 03 03 000 5798 969 032 9.38
5532 008 008 000 5666 023 03 000 5800 9.76 032 9.44
534 008 008 000 5668 03 (1yX] 000
5536 008 008 000 5670 03 03 000
§5.38 009 00 000 L/} 024 024 000
55.40 009 009 000 5674 024 024 000
5542 010 010 000 5676 025 024 00!

5544 010 010 000 S678 030 024 006
5546 ol ol 000 $680 037 024 013
5548 on o 000 sa82 045 0.24 02i
55.50 ol (1] 000 5684 055 024 030
5552 012 0.12 000 5686 065 025 041
5554 012 Q.12 000 5688 077 025 052
5§5.56 0.12 012 000 5690 090 025 065
§5.58 013 013 000 5692 1.04 025 079
55.60 013 013 000 5694 1.18 025 093
55.62 013 013 000 5696 133 025 1.08
55.64 013 013 000 5698 1.50 025 1.24
55.66 0.14 014 000 57.00 1.67 026 141
55.68 0.14 0.14 000 5702 1.85 026 159
55.70 0.4 014 000 S7.04 204 026 1.78
5872 Q.14 0.14 000 5706 224 026 198
5574 0I5 0.15 000 57.08 24 026 218
5576 015 oIS 000 57.10 266 026 29
5578 015 015 000 §7.12 288 026 26l
§5.80 015 015 000 S7.14 310 026 284
5582 0lé 0.16 0.00 57.16 34 07 307
5584 016 0.16 000 57.18 359 027 3R
5586 0.16 016 000 57.20 384 07 357
5588 016 016 000 57.2 411 027 384
5590 0l6 0l16 000 5724 438 027 41
5592 Q7 017 000 5726 4.65 027 438
5594 0.17 017 000 57.28 494 027 467
5596 017 017 000 §7.30 524 08 496
5598 0.17 017 000 5732 5.54 028 5.26
5600 017 017 000 §7.34 585 028 557
5602 018 018 000 §7.36 617 028 589
5604 0.18 0.18 000 57.38 (4] 028 623
5606 0.8 0.8 0.00 5740 685 028 657
5608 0.18 0.18 000 5742 721 028 693
56.10 0.18 018 000 57.44 757 028 729
5612 Q.19 0.19 000 5746 795 029 766
5614 0.19 0.19 000 5748 833 029 804
5416 019 019 000 §7.50 869 029 840
5618 0.19 019 000 5752 877 029 848
5620 0.19 0.19 000 S754 884 02 855
5622 020 020 000 §7.56 89 029 862
5624 020 020 000 5758 898 029 869
5626 020 022 0.00 57.60 904 029 875
5628 020 020 0.00 57.62 9.09 02 880
5630 020 020 000 57.64 9.13 030 884
5632 020 020 000 5766 9.7 030 887
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Stage-Area-Storage for Pond B-5: Wawa Detention Basin

Bevation Storage Hevation Storage | Bevation Storage Bevation Storage | Elevation Storage
(feet)  (aubicfeet) (feet)  (cubic-feet) (feet)  (cubic-feet) (feet)  (aubicfeet) (feet) (cubic-feer)
5500 0 55.67 394 5634 1441 5701 2579 57.68 3370
5501 0 5568 407 5635 1,458 5702 2594 57.69 3375
5502 0 5569 420 5636 1,475 57.03 2610 57.70 339
5503 0 5870 433 5637 1493 5704 2626 57.71 3384
55,04 0 5871 446 5638 1510 5705 2641 572 3388
5505 | §5.72 460 5639 1.827 57.06 2657 57.73 kX /]
55.06 | 5873 43 5640 1,544 5707 2672 57.74 33%
5507 2 5574 487 5641 1,562 5708 2688 S7.75 3,400
5508 2 5875 500 5642 1579 5709 2703 57.76 3403
55.09 3 5576 514 5643 1,59 S57.10 2718 s 3,407
$S.10 4 5577 528 5644 1,614 57.1 2733 57.78 3410
SS.i S 5578 542 5645 1.631 S7.12 2748 S7.79 3413
ss12 6 5579 556 5646 1,649 57.13 2763 5780 3415
55.13 7 55.80 570 5647 1,666 57.14 2778 §781 3418
55.14 9 558l 585 5648 1,683 S7.15 2793 5782 3420
55.15 10 5582 5% 5449 1,701 57.16 2808 5783 342
s5.16 12 5583 614 5450 1718 57.47 2802 5784 3424
58.17 14 55.84 628 S651 1,735 57.18 2837 57.85 342
55.18 16 55.85 643 5652 1753 57.19 2851 57.86 3428
s5.19 18 55.86 658 5653 1770 57.20 2866 5787 349
5520 2l 55.87 673 5654 1,788 57.2) 2880 57.88 3430
55.21 23 55.88 688 5655 1,805 57.2 28%4 57.89 3431
5522 2% 55.89 703 5656 1,82 57.3 2908 57.90 3432
5523 29 5590 718 5657 1,840 57.24 292 5791 3433
5524 33 5591 73 5658 1,857 57.25 2936 5792 3434
5825 36 5592 748 5659 1874 57.26 2949 5793 3435
§526 40 5593 764 5660 1892 5727 2963 5794 3435
§5.27 44 5594 m 566l 1.909 5728 2977 5795 3435
$528 48 5595 795 5662 1926 57.9 2990 57.96 3436
5529 52 5596 810 5663 1,944 57.30 3003 5797 3436
$8.30 S7 5697 073 5664 1961 5731 3016 5798 3436
S831 6l 5598 8 5665 1978 57.32 3029 5799 3436
S6.32 66 5699 858 5666 1,995 57.33 3042 5800 3,436
$5.33 n 5600 n 5667 2013 57.34 3055
S5.34 77 5601 889 5668 2030 §7.35 3067
§535 L:¢] 5602 9605 5669 2047 5736 3080
$5.36 89 56403 921 5670 2064 S7.37 309
58.37 95 5604 937 5671 208l 5738 3104
5538 102 5605 954 5672 2098 §7.39 316
55.39 108 5606 970 5673 2116 57.40 3128
§5.40 15 5607 986 5674 2133 S741 3140
5541 12 5608 1,002 5675 2150 S742 3181
5542 130 5609 1,019 5676 2167 5743 3163
5543 138 S&10 1,035 5677 2184 5744 3174
§5.44 146 sall 1,052 5678 2201 5745 3185
5545 154 5612 1,068 5679 2217 5746 319
5546 163 5613 1,085 5680 2234 S747 3206
5547 171 5614 1101 5681 2251 5748 3217
5548 180 5615 1,118 5682 2248 5749 327
5549 190 56416 1,135 5683 2285 57.50 337
55.50 19 5617 1,151 5684 2301 5751 3246
5651 p.o 5618 1,168 5685 2318 5752 3256
5552 20 S619 1,185 5686 2335 5753 3265
5553 230 5620 1,202 S687 2351 57.54 3274
5554 241 5621 1,219 5688 2368 5755 k.73
5555 251 5622 1,236 5689 2384 57.56 3290
55.56 262 5623 1,253 5690 2401 5757 3298
55.57 m 5624 1269 5691 2417 5758 3306
55.58 285 5625 1,286 5692 2434 57.59 3314
5559 2% 5626 1,304 5693 2450 57.60 3321
5560 308 5627 1,321 5694 2466 5761 3328
5561 320 56428 1338 5695 2483 5762 3335
55.62 kX3 5629 1,355 5696 2499 57.63 3341
5563 k2 5630 1372 5697 2515 5764 3347
55.64 35 5631 1,389 5698 2531 5765 3353
5565 369 5632 1,406 5699 2547 5766 3359
5566 381 5633 1,423 57.00 2563 5767 3364
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Stage-Discharge for Pond RG-1: Fast Food Bioretention Area

Bevaton  Primary Bevation  Primary Bevation  Primery
(feet) () {feet) (d5) (feet) ()
5600 000 5667 000 57.34 527
5601 0.00 5668 000 5735° 529
5602 000 5669 000 57.36 530
5603 000 5670 0.00 57.37 5.32
5604 0.00 s&71 000 57.38 534
5605 0.00 5672 000 §7.39 5.35
5606 0.00 S673 0.00 57.40 537
5607 0.00 5674 000 5741 538
5608 0.00 5675 000 5742 540
5609 0.00 5676 005 5743 542
5610 0.00 5677 015 5744 543
sall 0.00 5678 027 5745 545
5612 0.00 5679 042 5746 S.46
5613 000 56.80 058 S747 548
5614 000 5681 077 5748 5.49
5615 0.00 5682 097 5749 .51
5616 0.00 5683 118 $7.50 $.53
sal7 000 5684 141 S751 5.54
5618 0.00 5685 1.65 5752 5.56
5619 0.00 5686 191 5753 5.57
5620 000 5687 217 5754 559
562l 000 5668 245 5755 5.60
5622 000 5689 274 57.56 5.62
5623 000 5690 3.04 5757 5.63
5624 0.00 5691 335 5758 5.65
5625 0.00 5692 367 57.59 5.66
5626 000 5693 4.00 5760 5.68
5627 000 5694 433 576l 5.69
5628 0.00 5695 459 57.62 sn
5629 0.00 5696 46l 5763 5n
5630 000 5697 463 57.64 574
5631 000 5698 4.65 5765 575
5632 000 5699 467 57.66 577
5633 0.00 S7.00 469 §7.67 5.78
5634 0.00 5701 470 57.68 5.80
5635 000 S7.02 4n 5769 58l
5636 0.00 57.03 474 $7.70 58
5637 0.00 57.04 476 S7.7M 584
5638 0.00 5705 478 5772 586
5639 0.00 57.06 479 5113 587
5640 0.00 5707 48| 5774 589
5641 0.00 57.08 483 S7.75 590
5642 0.00 5709 485 §7.76 591
5643 0.00 57.10 486 s7.77 593
5644 0.00 s7.11 488 S7.78 594
5645 0.00 57.12 490 S7.79 596
5646 0.00 57.13 492 57.80 597
5647 0.00 5714 493 5781 599
5648 000 S7.1S 495 S782 6.00
5649 000 S7.16 497 5783 602
5650 000 S7.17 49 5784 603
565! 0.00 57.18 5.00 5785 604
5652 000 S7.19 502 5786 605
5653 0.00 57.20 504 5787 6.06
5654 000 5721 5.06 5788 607
5455 000 57.2 507 5789 609
5656 000 57.23 509 57.90 610
$457 000 57.24 5.1 5791 (A1)
5458 000 57.25 5.2 5792 612
5659 000 57.26 5.14 5793 613
5660 0.00 5727 5.16 5794 614
566l 0.00 57.28 5.7 5795 &l6
5662 0.00 §7.29 519 5796 &l7
5663 0.00 57.30 521 5797 418
S6é4 0.00 5731 2 5798 a9
5665 0.00 57.32 524 5799 620
5666 0.00 57.33 525 5800 6.21
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Stage-Area-Storage for Pond RG-1: Fast Food Bioretention Area

Bevation Surface Bevation Surface Storage Bevation Surface Storage
(feet) (sqft) _(cubicdeer) (feet) (sqft)  (cubic-feet) (feet) (sqft) _(cubicfeet)
5600 354 0 5667 509 %7 5734 707 690
5601 356 4 5668 St 293 57.35 71 698
5602 358 7 5669 514 28 57.36 714 705
5603 360 N 5670 S5té 303 57.37 718 n
5604 382 14 5671 519 308 57.38 n| 79
5605 365 18 5672 521 313 57.39 75 %6
5606 367 2 5673 524 318 5740 ™ 733
5607 369 25 5674 526 4 5741 3 741
5608 371 -] 5675 529 9 5742 735 748
5609 kY£] 3 5676 531 334 5743 739 755
5410 kY4 3 Sa77 534 340 5744 742 763
Sall 77 40 S678 S37 M5 5745 746 770
5612 380 4 5679 539 350 5746 749 m
5613 k': 1) 48 5680 42 356 S747 753 785
5614 84 52 568l S4 36l 5748 756 793
5615 386 55 5682 547 367 5749 760 800
5416 388 59 5683 S50 n 5750 764 808
5617 39 a3 5684 §52 378 S751 767 816
5418 393 67 5685 55 383 5752 m 3
5619 395 71 5686 S58 389 5753 774 a3l
5620 397 s 5687 560 3% 5754 78 839
562i 39 n 5688 S63 400 5755 A 847
5622 402 LX) 5689 565 405 57.56 785 855
5623 404 87 5490 568 411 57.57 789 862
5624 406 9l 5691 S71 417 57.58 ™ 87n
5625 408 95 5692 73 43 57.59 7% 878
5626 411 ® 5693 576 428 5760 80 886
5627 413 103 5694 9 434 5761 803 894
5628 415 108 5695 s8I 440 5762 807 902
5629 “47 112 569 584 446 5763 8il 910
5430 420 116 5697 se7 452 5764 814 919
5631 2 120 5698 590 457 57.65 818 927
5632 424 124 5699 592 463 5766 822 935
5633 47 129 5700 595 469 S7.67 &6 943
5634 429 133 S7.01 598 475 5768 829 951
5635 431 137 5702 €01 481 57.69 83 960
5636 434 142 5703 605 487 §7.70 &7 968
5637 436 146 S7.04 608 493 S7.71 84| 976
5638 438 150 57.05 611 49 s172 844 985
5639 44| 155 57.06 614 506 173 848 993
5640 443 159 §707 617 512 §7.74 852 1,002
5641 445 163 5708 621 518 S1.75 856 1,010
5642 448 168 57.09 624 524 5776 859 1,019
5643 450 172 57.10 627 530 s1.77 863 1,028
5644 452 177 57.41 630 537 57.78 867 1,036
5645 455 18 57.12 634 543 S 79 871 1,045
5646 457 186 5713 637 549 57.80 875 1,054
5647 40 191 57.14 640 556 5781 a9 1,062
5648 462 195 57.15 643 562 s7.82 ::1] 1071
5649 464 200 57.16 &7 569 5783 886 1,080
5650 467 205 57.17 650 575 5784 8%0 1,089
5451 469 209 5718 653 58 57.85 894 1,098
5652 472 214 57.19 657 588 5786 898 1,107
5653 474 219 5720 660 595 5787 902 L116
5654 476 px} 57.21 663 €01 5788 906 1,125
5455 4 8 s72 667 608 57.89 910 1,134
5656 481 233 S723 670 615 57.90 913 1,143
5657 434 28 57.24 673 621 5791 917 1,152
5658 486 43 57.25 677 628 5792 Rl 1,161
5659 489 248 57.26 680 635 5793 925 1171
5660 91 252 5727 683 42 5794 929 1,180
5661 4954 257 S7.28 687 649 5795 933 1,189
5662 49 262 §7.29 690 655 5796 937 1,199
5663 49 267 $7.30 694 662 5797 941 1,208
5664 501 m §7.31 697 669 5798 945 1217
5665 504 277 §7.32 70 676 5799 949 1,227
5666 506 p::1] §7.33 704 63 5800 953 1,236
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Stage-Discharge for Pond RG-2: Access Road Bioretention Area

B |

Hevaton  Primary Bevaton  Primary Bevaton  Primary Bevaton  Primery
(feet) () (feet) () (feet) (cfs) (feet) (ds)
5500 0.00 55.67 0.00 5634 062 57.01 315
5501 0.00 55.63 0.00 5635 065 57.02 319
$5.02 0.00 55.69 0.00 5636 068 57.03 K X]
5503 0.00 5570 000 5637 070 57.04 328
5504 0.00 5571 000 5638 073 57.05 n
5505 000 55.72 000 5639 076 57.06 3.36
5506 000 55.73 000 5640 079 57.07 34
5507 0.00 5574 000 5641 082 57.08 345
5508 0.00 5875 0.00 5642 085 5709 349
5509 000 5576 000 5643 088 57.10 35
55.10 0.00 877 0.00 5644 091 s7.1 357
5511 0.00 5578 000 5645 094 §7.12 36
5512 0.00 879 000 5646 058 §7.13 366
5513 0.00 5580 000 5647 (0]} 57.14 3N
5514 0.00 5581 0.00 5648 1.04 S7.18 3.74
5515 0.00 582 0.00 5649 1.07
5516 0.00 $583 0.00 5650 111
5517 0.00 5584 000 565! 1.14
5518 0.00 5585 000 5652 1.18
5519 0.00 5586 000 5653 1.21
5520 0.00 5587 000 5654 1.5
5521 0.00 5588 000 5655 1.28
522 0.00 5589 0.00 5656 1.32
5523 0.00 5590 0.00 5657 1.35
5524 0.00 5591 0.00 5658 1.39
5525 000 5592 0.00 5659 1.43
55.26 0.00 5593 000 5660 1.46
55.27 000 5594 000 5661 1.50
5528 000 5595 00! 5662 1.54
55.29 0.00 5596 001 5663 1.57
55.30 000 5597 00t 5664 1.6l
5831 0.00 5598 002 5665 1.65
5532 0.00 5599 002 5666 1.69
5533 000 5600 003 5667 .73
5534 0.00 5601 004 5668 .77
5535 0.00 5602 005 5669 1.81
$5.36 000 5603 005 5670 1.85
5537 000 5604 006 5671 1.89
5538 0.00 5605 007 5672 193
5539 0.00 5606 008 5673 197
5540 000 5607 009 5674 201
5541 0.00 5608 oll 5675 205
5542 0.00 5609 Q.12 5676 209
5543 0.00 5610 0.13 5677 213
5544 0.00 5611 Q.14 5678 217
5545 000 5612 0.16 5679 22|
5546 000 5613 017 5680 225
5547 000 5614 019 568I 230
5548 000 5415 02t 5682 234
5549 0.00 s&l16 (173 5683 238
5550 0.00 S&17 024 5684 242
5851 0.00 56418 026 5685 246
5552 0.00 5619 028 5686 251
5553 0.00 5620 030 5687 255
55.54 0.00 5621 032 5688 259
5555 0.00 5622 034 5689 263
5556 0.00 5623 036 5690 268
5557 0.00 5624 038 5691 272
5558 000 5625 040 5692 276
5559 0.00 5626 042 5693 280
5560 000 5627 045 5694 285
556! 000 5628 047 5695 289
5562 0.00 5629 049 5696 293
5563 000 5630 052 5697 298
S5.64 0.00 5631 054 5698 0
5565 0.00 5632 057 5699 3.06
55.66 0.00 5633 060 5700 n

. |

B |

I |

B |
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Stage-Area-Storage for Pond RG-2: Access Road Bioretention Area
Bevation Surface Storage | Bevation Surface Storage Bevation Surface Storage Bevation Surf2ce Storage
(feet) (sqft)  (oubiceet) (feet) (sqft)  (oubic-feet) (feet) (sqft)  (cubicteet) (feet) (sqft)  (aubicfeet)
55.00 1,200 0 5567 2407 1,185 56434 4007 3315 5701 5950 6579
5501 1215 12 5568 249 1,209 5435 4,033 3355 5702 5950 a5
5502 1,230 24 5569 2450 1,234 5636 4,060 33% 5703 5950 4579
$5.03 1,245 37 5570 2471 1,258 5637 4,087 3436 5704 5950 6579
55.04 1,260 49 5571 2493 1,283 5638 4114 3477 5705 5950 6579
5505 1,276 62 5572 2514 1,308 5639 4140 3519 5706 5950 6579
55.06 1.291 75 S5.73 2536 1,334 5640 4167 3,560 5707 5950 6579
5507 1,307 8 55.74 2558 1,359 5641 4,195 3602 5708 5950 4579
55.08 132 101 5575 2579 1,385 5642 4222 3644 5709 5950 6579
5509 1,338 114 5576 2601 1,411 5643 4249 3686 57.10 5950 4579
5510 1,354 128 55.77 2623 1,437 5644 4276 i EYAL 5950 4579
SS1 1,370 141 55.78 2645 1,463 5645 4304 m 57.12 5950 4579
8512 1,386 155 5579 2668 1,490 5646 4332 3815 57.13 5950 4579
5513 1,402 169 5580 2690 1516 5647 4359 3858 57.14 5950 4579
SS.14 1418 183 5581 2712 1,543 5648 4387 3902 5715 5950 4579
5515 1,434 197 5582 2735 1,571 5649 4415 3946
5516 1,451 22 s583 2757 1,598 5650 4443 3990
S5817 1,467 26 5584 2780 1,626 5651 4471 4035
55.18 1,483 24 5585 2803 1,654 5652 4499 4,080
5519 1,500 256 5586 285 1.682 5653 4527 4125
5520 1,517 271 5587 2848 1,710 5654 4555 4170
5521 1,534 286 5588 2871 1,739 5655 4583 4216
5522 1,551 302 5589 2895 1,768 5656 4612 4262
5523 1,568 317 5590 2918 1,797 5657 4640 4308
5524 1,585 333 5591 2541 1,826 5658 4,669 4355
5625 1,602 M9 §592 2964 1,856 5659 4698 4402
5526 1,619 365 5593 2988 1,885 5660 4726 4449
5527 1,636 38l 5594 3012 1915 5661 4755 4496
5528 1,654 398 5595 3035 1,946 5662 4784 4544
529 1,672 414 5596 3059 1,976 5663 4813 4592
5530 1,689 430 5597 3083 2,007 5664 4843 4640
5531 1,707 448 5598 3107 2038 5665 4872 4,689
5532 1,725 465 5599 3131 2069 56.66 4901 4738
5633 1,743 483 5600 3155 2,100 5667 4930 4787
5534 1,761 500 5601 3179 2132 5668 4960 4836
5835 1,779 518 5602 3202 2164 5669 499 4885
55.36 1,797 536 5603 326 219 5670 5019 4936
§837 1815 554 5604 3250 2228 S&71 5049 4986
55.38 1,834 sn 5605 3274 2261 5672 5079 5037
5539 1,852 591 5606 3298 2294 5673 5109 5088
5540 1871 609 5607 32 2327 5674 5139 5139
5541 1,889 628 5608 3346 2,360 5675 5169 5191
5542 1,508 A7 5609 3371 2394 5476 5199 5243
5543 1927 666 5610 3395 2428 S&77 529 5295
5544 1,946 686 sall 3419 2462 5678 5260 5347
5545 1,965 5 5612 3444 249 5679 5290 5400
S546 1,984 75 5613 3469 2531 5680 s321 5453
5547 2003 745 5614 3493 2565 5681 5351 5506
5548 2023 765 S&15 3518 2600 5682 538 5560
5549 2042 785 5616 3543 2636 5683 5413 5614
5550 2062 806 sal17 3568 2671 5684 5444 5668
555! 208! 826 5618 3593 2707 5685 5475 573
5552 2101 847 5619 3618 2743 5686 5,506 5778
55.53 2121 868 5620 3644 2780 5687 5537 5833
5554 2141 890 5621 3669 2816 5688 5568 5889
55.55 2161 9 5622 36%4 2853 5689 5,600 5944
5556 2,181 933 5623 3720 28% 5690 5631 4001
5557 2201 955 5624 3746 2927 5691 5662 4057
5558 2221 T 5625 3771 2965 5692 5694 4114
5559 2241 99 5626 3797 3,003 5693 5726 6171
55.60 2262 X177 5627 3623 3041 5694 5758 6228
556! 2282 1,045 5628 3849 3079 5695 578% 6286
55.62 2303 1,067 5629 3875 318 5696 5821 6344
5563 2324 1,091 56430 3901 3157 5697 5853 6402
5564 234 L114 5631 3927 319 5698 5885 6461
55.65 2365 1138 5632 3954 3235 5699 5918 4520
5566 2386 1,161 5633 3980 3275 57.00 5,950 6579
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Hydrograph for Pond B-182: Primary Site Infiltration Basin

Time Inflow Storage Bevaton Outfiow Discarded  Primary Time Irflow Storage Bevation  Qutflow Discarded  Primary
(hours) (cfs)  (cubcfee)  (feet) (cf) () (ds) | (hours) (ds) (abicfeet)  (feet) (ds) () ()
0.00 000 0 5450 000 000 0.00 2680 0.00 4652 5471 1.15 11§ 0.00
040 000 0 5450 000 000 000 2720 0.00 3033 5464 1.10 1.10 0.00
080 003 4 5450 002 002 0.00 2760 0.00 1,485 5457 1.05 1.05 000
1.20 Qlt 2§ 54.50 010 0.10 000 2800 0.00 8i 54.50 038 038 0.00
1.60 al7 35 5450 016 0.16 0.00 2840 0.00 0 5450 000 000 0.00
200 021 45 5450 02l 021 000 2880 000 0 5450 000 000 000
240 Q025 53 5450 024 024 000 220 000 0 5450 0.00 000 000
280 029 él 5450 029 09 0.00 2960 000 0 $450 000 000 000
320 033 0 5450 032 032 0.00 3000 000 0 5450 000 000 000
360 036 B 545 036 036 000 3040 000 0 545 000 Q00 0.00
400 040 &8 5450 039 039 000 3080 000 0 5450 000 000 000
440 043 2 5450 043 043 0.00 3120 000 0 545 0.00 000 000
480 046 9 5450 046 046 0.00 31.60 0.00 0 545 000 000 000
520 049 105 5450 049 049 0.00 3200 000 0 5450 000 000 000
5.60 052 ni 5451 052 082 0.00 3240 0.00 0 5450 000 000 000
600 055 N7 5451 054 054 000 3280 000 0 5450 000 000 000
640 060 127 5451 059 059 0.00 3320 0.00 0 5450 000 000 000
680 067 1492 5451 066 066 0.00 3360 0.00 0 5450 0.00 000 000
720 075 159 54.51 074 074 0.00 3400 0.00 0 54.50 000 0.00 0.00
760 083 176 5451 082 082 000 3440 0.00 0 5450 0.00 000 000
800 091 193 5451 090 090 0.00 3480 0.00 0 5450 000 0.00 0.00
840 1.03 216 5451 1.0l 1.01 0.00 3520 0.00 0 5450 000 0.00 0.00
880 1.20 357 5452 1.02 1.02 0.00 3560 0.00 0 5450 0.00 000 0.00
9.20 1.37 737 5453 1.03 1.03 000 3600 0.00 0 5450 0.00 000 0.00
9.60 1.55 1350 545 1.05 1.05 0.00 3640 0.00 0 5450 0.00 0.00 000
1000 1.73 2186 5460 1.07 1.07 000 3680 0.00 0 5450 000 000 000
1040 1.99 32 %465 (K] LI 000 3720 0.00 0 5450 000 000 0.00
1080 234 4762 547 115 1.15 000 3760 000 0 5450 000 000 0.00
11.20 280 6716 5480 121 1.21 000 3800 000 0 5450 0.00 000 000
11.60 409 9749 5493 1.30 1.30 000 3840 0.00 0 5450 000 000 0.00
1200 16.12 20240 5534 1.67 1.67 000 3380 0.00 0 5450 000 000 000
1240 21.52 S3606 5637 267 267 000 3920 000 0 5450 000 000 Q00
1280 776 632 580 303 303 000 3960 000 0 54% 000 000 000
1320 394 72,738  56.89 301 3.1 000 4000 000 0 5450 000 000 000
13.60 305 73,167 5690 312 312 000 4040 000 0 5450 000 000 000
1400 258 78 5689 31 n 000 4080 000 0 5450 000 000 000
1440 22 7169 5686 308 3.08 000 4120 000 0 4% 000 000 000
1480 1.9 70310 5683 305 305 000 41.60 000 0 M50 000 000 000
1520 .77 68646 5678 302 302 000 4200 0.00 0 5450 000 000 000
1560 1.50 66690 5673 297 297 000 4240 000 0 5450 000 000 000
1600 1.29 449 5667 292 29 000 4280 000 0 5450 000 000 000
1640 113 62011 5660 286 286 0.00 4320 000 0 5450 000 000 000
1680 1.03 59482 5653 28| 28| 0.00 4360 000 0 5450 0,00 0.00 0.00
1720 094 56904 5646 275 275 0.00 4400 000 0 5450 000 000 000
1760 085 4285 5639 269 269 000 4440 000 0 5450 000 000 000
1800 077 51628  563I 263 263 000 4480 000 0 5450 000 000 000
1840 071 48945 5624 256 256 0.00 4520 000 0 5450 0.00 000 000
1880 67 46290 5616 250 250 000 4560 000 0 5450 0.00 000 000
1920 065 43683 5609 244 244 000 4600 0.00 0 5450 000 000 000
19.60 062 4,126  S60I 238 238 000 4640 0.00 0 5450 000 000 000
2000 0.60 38628 5594 230 230 0.00 4680 0.00 0 5450 000 Q00 000
2040 057 38209 5587 22 222 000 4720 0.00 0 5450 000 000 000
2080 055 33874 5580 215 215 000 4760 0.00 0 5450 0.00 000 000
21.20 053 31,621 572 207 207 000 4800 000 0 5450 000 000 000
21.60 05! 9447 5565 200 200 000
2200 049 27,351 55.58 192 192 000
240 047 25328 5552 1.85 1.85 000
2280 045 2337 5545 1.79 .79 000
2320 043 21,493 §5.38 1.72 .72 000
2360 041 19,675 55.32 1.65 1.65 0.00
2400 039 17920  S525 1.59 1.59 000
2440 008 16006  S5.18 1.52 1.52 000
2480 00! 13912 S5.10 1.45 145 000
2520 0.00 1,887  S502 1.37 137 000
2560 000 9958  54%4 131 131 000
2600 0.00 8l 5486 1.25 1.25 000
2640 0.00 6343 5478 120 1.20 000




Lawrence - With Infiltration
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Type Il 24-hr 100YR Storm Rainfdll=8.30"

Hydrograph for Pond B-3: McDonalds Infiltration Basin

Time Inflow Storage Bevaton Qutfiow Discarded  Prinery Time Inflow Storage Hevaion Qutflow Discarded  Primary
(hours) (ds) (abicfeet) _(feet) (ch) () (c5) | (hours) (ds) (akicfeer) (feet) (ds) (ds) ()
000 000 0 5500 000 000 0.00 2680 000 742 559 014 014 000
040 000 0 5500 000 0.00 000 7.0 000 544 5521 013 013 000
080 000 I 5500 000 000 000 27.60 000 355 sS04 013 o3 000
1.20 00! 3 5500 001 00l 000 800 000 176 5507 012 aln 000
1.60 002 § 5500 002 002 000 2840 000 12 5500 005 005 0.00
200 003 6 5500 003 003 000 2880 000 0 5500 000 000 000
240 003 7 5500 003 003 000 220 000 0 5500 000 000 000
280 004 8 5500 004 004 000 540 000 0 5500 000 000 000
30 004 9 5500 004 004 000 3000 000 0 5500 000 000 0.00
3.60 005 10 5500 005 005 000 3040 0.00 0 5500 000 000 000
400 005 Il 5500 005 005 0.00 3080 000 0 5500 0.00 000 000
440 006 12 5500 006 006 000 31.20 000 0 5500 000 000 000
480 006 13 5501 006 006 000 31.60 000 0 5500 000 000 000
52 007 14 5501 007 007 000 3200 000 0 5500 0.00 000 000
5.60 007 15 5501 007 007 0.00 3240 000 0 5500 000 000 000
600 007 16 5501 007 007 000 3280 000 0 5500 000 000 000
640 008 17 5501 008 008 000 320 000 0 5500 000 000 000
680 009 19 5501 009 009 000 3360 000 0 5500 000 000 000
720 010 20 5501 0i0 010 000 3400 0.00 0 5500 000 000 0.00
760 ol 24 5501 o on 000 3440 000 0 5500 000 000 000
800 012 B 5501 a2 012 000 3480 000 0 5500 000 000 000
840 014 48 550 2 012 000 3520 000 0 5500 000 000 000
880 016 95 5504 a2 012 000 3560 000 0 5500 000 000 000
920 Q19 173 $5.07 1173 Q.12 000 3600 0.00 0 S5.00 000 000 000
9.60 02| 281 S5l 11 )] 012 000 3640 000 0 5500 000 000 000
1000 023 417 5516 0.13 013 000 3680 0.00 0 5500 000 000 000
1040 07 585 5523 0.14 014 000 3720 000 0 5500 000 000 000
1080 032 806 553! 0.14 014 000 37.60 000 0 5500 000 Q00 000
1120 038 1086 554! oI5 015 0.00 3800 0.00 0 5500 000 000 000
11.60 055 1510 5556 017 017 000 3840 0.00 0 5500 000 000 000
12.00 1.92 2788 5597 021 02! 000 3880 0.00 0 5500 000 000 000
1240 253 6714 5703 034 034 000 3920 0.00 0 5500 000 000 000
1280 093 8514 5743 040 040 000 3960 000 0 5500 000 000 000
1320 050 8894 5751 0.4! 0.4l 000 4000 0.00 0 5500 000 000 000
1360 039 8933 5752 0.41 041 000 4040 0.00 0 5500 000 000 000
1400 034 8869 575l 041 04l 000 4080 0.00 0 5500 0.00 000 000
1440 029 8733 5748 040 040 000 4120 0.00 0 5500 000 000 000
1480 026 8555 5744 040 040 000 41.60 000 0 5500 000 0.00 000
1520 024 8345 5740 039 039 000 4200 000 0 5500 0.00 0.00 000
1560 02§ 8105 5734 038 038 000 9240 000 0 5500 000 000 000
1600 018 787 78 038 038 000 4280 000 0 5500 000 000 000
1640 016 743 SI»2 037 037 000 4320 000 0 5500 000 000 0.00
1680 015 7240 5715 036 036 000 4260 000 0 5500 000 000 000
1720 013 6933 5708 035 035 000 4400 0.00 0 5500 000 000 000
1760 012 662 5700 034 034 000 440 000 0 5500 000 000 0.00
1800 (1] 6308 5693 033 033 000 4480 000 0 5500 000 000 0.00
1840 0.10 5992 568 032 032 000 4520 000 0 5500 000 000 0.00
1880 010 5682 5677 03l 03l 000 45.60 000 0 5500 000 000 000
1920 009 530 5670 030 030 000 4600 000 0 5500 000 000 000
19.60 009 5088 5662 02 029 000 4640 000 0 5500 000 000 000
2000 0.08 4803 5655 08 028 000 4680 000 0 5500 000 000 000
2040 008 4527 5647 027 07 000 47.0 000 0 5500 000 000 000
2080 0.08 4259 5640 026 026 000 47.60 0.00 0 5500 0.00 000 000
2120 0.08 3999 5633 025 Q25 0.00 4800 0.00 0 55.00 0.00 000 0.00
21.60 007 3748 5626 024 024 000
200 0.07 3505 5619 024 024 000
240 007 3249  Sal2 03 03 000
280 006 3,041 56.05 02 on 000
pr¥. ] 006 2819 5598 021 021 000
2360 006 2605 5592 02l 021 000
2400 006 23% 5585 020 020 000
2440 001 2161 5578 0.19 019 000
2480 0.00 1898 5569 018 018 000
2520 000 1,643 5561 017 017 000
2560 000 1,401 5552 016 Qalé 000
2600 000 LI70 5544 016 016 000
2640 000 951 5536 015 ai1s 000
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Lawrence - With Infiltration Type il 24 100YR Storm Rainfall=830"

Prepared by Stonefield Engineering & Design
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Hydrograph for Pond B-4: Municipal Infiltration Basin
Time Inflow Storage Hevaton Quilow Discarded  Primary Tire Inflow Storage Bevation Outfiow Discarded  Primary
(hours) () (aubicfeer) (feet) () () ds) | (hous) (cfs)  (cubicfeet) (feet) (dh) (cfs) ()
000 000 0 51 000 0.00 0.00 2680 0.00 0 5155 000 000 000
040 000 0 5188 000 0.00 000 2720 0.00 0 SIS 000 000 0.00
080 Q00 0 51.55 000 000 0.00 27.60 0.00 0 51.55 0.00 000 000
1.20 002 | 51.55 002 002 0.00 2800 0.00 0 51.55 000 000 000
1.60 003 2 515 003 003 000 2840 0.00 0 SISS 000 000 Q00
200 003 2 515 003 003 000 2880 000 0 SISS 000 000 000
240 04 3 515 004 0.04 0.00 2920 0.00 0 SISS 000 000 000
280 Q04 3 51.55 004 004 0.00 2960 000 0 5155 000 Q00 000
320 Qos 4 51.55 Q05 005 000 3000 000 0 51.55 000 Q00 000
360 006 4 SIS 006 006 0.00 3040 000 0 5158 000 000 000
400 0.06 5 5155 006 006 0.00 3080 000 0 5158 000 000 000
440 Q07 5 51.55 007 007 0.00 3120 0.00 0 51.55 000 Q00 000
480 007 5 5155 007 007 0.00 31.60 000 0 5ISS 000 000 000
520 008 6 515 008 008 0.00 3200 000 0 5158 000 000 000
560 008 6 5155 008 008 000 3240 000 0 518§ 000 000 000
600 Q08 6 51.55 008 008 000 3280 0.00 0 51.55 000 Q00 000
640 Qo9 7 51.55 00 009 0.00 3320 000 0 5155 000 000 000
680 alo 8 5155 010 010 0.00 3360 000 0 5I88 000 000 000
720 012 8 515 012 012 0.00 3400 000 0 515 000 000 000
760 Qa3 9 51.55 13 013 0.00 3440 0.00 0 51.55 000 000 000
800 Ql4 10 51.55 Q14 0.4 0.00 3480 000 0 51.55 000 Q00 000
840 Qalé ] 51.85 alé 016 0.00 3520 000 0 51.55 000 Q00 000
880 Q18 13 515 018 018 0.00 3560 000 0 5188 000 000 000
920 02| 15 515 021 021 0.00 3600 0.00 0 5158 000 0.00 000
9.60 Q24 17 51.5 024 024 0.00 3640 000 0 51.55 000 Q00 000
1000 027 19 515 027 027 000 3680 000 0 5158 000 000 000
1040 031 2 515 030 030 000 370 000 0 5155 000 000 000
1080 036 2% 515 035 035 000 3760 0.00 0 5155 000 000 000
1120 043 n 51.58 036 036 0.00 3800 0.00 0 51.55 000 Q00 000
11.60 063 %0 5169 040 040 000 3840 0.00 0 5155 000 000 000
1200 217 1385 5207 055 055 000 3880 0.00 0 5155 000 000 000
1240 287 5190 5284 089 089 000 3920 0.00 0 5155 000 000 0.00
1280 .n 6499  53.09 1.0t 1.01 000 3960 0.00 0 5158 000 000 000
1320 Q.60 §219 5303 098 098 0.00 40.00 0.00 0 5155 000 Q00 000
1360 047 5,5% 5292 093 093 0.00 4040 0.00 0 51.55 000 000 0.00
1400 040 492 2P 087 087 000 4080 0.00 0 5155 000 000 000
1440 034 424| 5267 08l o8l 000 4120 000 0 5155 000 000 000
1480 Q31 3584 5254 075 Q75 000 41.60 000 0 5155 000 000 000
1520 028 2,961 5242 070 Q70 000 4200 000 0 51.55 0.00 000 Q.00
1560 024 2370 5229 064 064 000 4240 0.00 0 5155 000 000 0.00
1600 021 1,809 5217 059 059 0.00 4280 0.00 0 51.55 000 000 000
1640 Q19 1,280 5204 054 054 000 420 000 0 5155 000 Q00 000
1680 017 sl 5192 049 049 000 4360 000 0 51.55 000 Q00 0.00
1720 0lé 9 5174 042 042 000 4400 0.00 0 5155 000 000 0.00
1760 0.14 46 5157 036 036 000 4440 0.00 0 515 0.00 000 0.00
1800 Qi3 9 51.55 013 o3 000 4480 0.00 0 51.55 000 000 000
1840 Q2 9 51.55 012 Qn 0.00 4520 000 0 5155 000 Q00 000
1880 on 8 5155 011 0ll 000 4560 0.00 0 5158 000 000 000
1920 [1]] 8 5155 (1] ol 000 4600 000 0 5155 000 000 0.00
19.60 Q10 8 515 010 010 000 4640 0.00 0 515 0.00 000 0.00
2000 010 7 51.55 010 o0 000 4680 0.00 /] 51.55 000 000 000
2040 0.10 7 51.85 0.10 010 000 4720 000 0 51.55 000 000 000
2080 009 7 51.55 009 009 000 47.60 000 [} 51.55 000 0.00 0.00
2120 009 7 5185 009 009 000 4800 0.00 0 5185 0.00 000 0.00
21.60 009 6 51.55 009 009 000
200 008 6 5155 008 008 0.00
240 008 6 51.55 008 008 0.00
280 008 6 51.55 008 008 0.00
2320 007 5 5155 007 007 000
2360 007 S 515 007 007 0.00
2400 007 S 51.55 007 007 0.00
2440 002 | 5155 002 002 000
2480 000 0 51.55 0.00 000 000
2520 000 0 51.55 000 000 000
2560 0.00 0 51.55 000 000 0.00
2600 0.00 0 51.55 000 000 000
2640 0.00 0 5155 0.00 0.00 0.00




Lawrence - With Infiltration

Prepared by Stonefield Engineering & Design
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Type lll 24-hr 100YR Storm Rainfali=8.30"

Hydrograph for Pond B-5: Wawa Detention Basin

Time Inflow Sworage Bevaton Quiflow  Primery Secondary Time Irflow Storage Bevaton Quflow  Primary Secondary
(hours) (ds)  (owbicfeet)  (feet) (dfs) () (c5) | (hours) (d5)  (abicfeet) (feet) ) () ()
0.00 000 0 55.00 000 0.00 0.00 2680 0.00 0 55.00 000 000 000
040 000 0 5500 000 0.00 000 2720 000 0 55.00 000 000 000
080 000 | 5505 000 0.00 000 2760 0.00 0 55.00 000 Q.00 000
1.20 002 4 55.11 001 001 0.00 2800 000 0 55.00 0.00 000 000
1.60 003 9 S5.14 002 002 000 2840 0.00 0 55.00 0.00 000 0.00
200 004 14 S5.17 003 003 000 2880 000 0 55.00 0.00 000 0.00
240 004 18 5519 004 004 000 220 0.00 0 55.00 000 000 0.00
280 005 2 552 004 004 000 2960 000 0 55.00 0.00 000 000
320 005 23 5.2 005 005 000 3000 0.00 0 55.00 000 000 000
360 006 3 55.24 006 006 000 3040 0.00 0 55.00 0.00 000 000
400 007 k- 55.26 006 0.06 000 3080 000 0 55.00 000 000 000
440 Q07 45 5.7 007 007 0.00 31.20 0.00 0 55.00 000 000 000
480 Q08 52 55.29 007 007 0.00 31.60 000 0 55.00 000 000 0.00
50 008 @ 5531 008 0.08 0.00 3200 0.00 0 55.00 0.00 000 000
5.60 009 7 5533 008 0.08 000 3240 0.00 0 55.00 000 000 000
600 009 8 55.35 008 0.08 0.00 3280 0.00 0 5500 000 000 000
640 olo 9 55.38 009 009 0.00 320 0.00 0 55.00 000 000 0.00
680 ol 19 5541 009 0.09 000 3360 0.00 0 5500 000 000 0.00
720 Q12 147 5544 010 0.10 000 3400 0.00 0 55.00 0.00 0.00 0.00
760 o4 182 5548 oil (1] 000 3440 0.00 0 5500 0.00 000 0.00
800 Qls 24 55.52 012 012 0.00 3480 0.00 0 5500 000 000 0.00
840 17 n §5.57 013 0.13 000 3520 000 0 55.00 000 000 0.00
880 020 358 55.64 0l3 0.13 000 3560 0.00 0 55.00 0.00 000 000
920 023 465 55.72 0l4 0.14 000 3600 000 0 55.00 000 000 0.00
9.60 026 59 558 0lé 0lé 000 3640 000 0 §5.00 000 000 000
1000 029 79 5593 Q17 017 000 3680 000 0 55.00 000 000 000
1040 033 950 5605 Q.18 0l8 000 3720 0.00 0 55.00 0.00 000 000
1080 039 1,199 5620 0.19 019 000 3760 0.00 0 55.00 000 000 000
11.20 047 1,516 56.38 021 02! 000 3800 000 0 55.00 000 000 000
11.60 068 2,003 5666 (11} 023 000 3840 000 0 55.00 000 000 000
1200 233 2,616 5703 1.98 0.26 L.n2 3880 0.00 0 55.00 0.00 000 000
12.40 290 2,711 57.14 3.09 0.26 283 3920 Q.00 0 55.00 0.00 000 0.00
1280 1.03 2475 5695 1.7 025 092 3960 0.00 0 55.00 000 000 0.00
1320 054 2406 5690 054 025 029 4000 0.00 0 55.00 000 0.00 0.00
13.60 043 2411 5691 043 025 018 4040 000 0 55.00 0.00 000 000
1400 036 2390 5689 039 025 0.14 4080 000 0 55.00 000 0.00 000
1440 03I 2344 5687 035 025 010 4120 000 0 55.00 0.00 000 000
1480 028 2284 5683 033 024 008 41.60 000 0 55.00 000 000 000
1520 025 2218 5679 030 024 006 4200 000 0 55.00 000 000 0.00
1560 022 2165 5676 025 024 0ol 4240 0.00 0 55.00 000 000 0.00
1600 0.19 2117 5673 024 024 000 280 0.00 0 55.00 000 000 000
1640 0.17 2035 56.68 03 023 000 4320 0.00 0 55.00 000 Q00 0.00
1680 0.15 1,934 5662 03 03 000 43.60 0.00 0 55.00 000 0.00 000
1720 0.14 1,821 5656 02 [117] 000 44.00 0.00 0 55.00 000 .00 000
17.60 013 1,696 5649 02 022 000 4440 000 0 55.00 0.00 000 000
1800 oll 1,560 5641 02! 021 000 44.80 0.00 0 5500 0.00 000 0.00
1840 010 1,418 5633 020 020 000 4520 0.00 0 55.00 000 000 000
1880 0l10 11276 5624 020 020 000 4560 000 0 S5.00 0.00 0.00 0.00
1920 010 1,139 5616 019 019 000 4600 000 0 55.00 0.00 000 000
19.60 009 1,007 56.08 0.8 018 000 4640 0.00 0 55.00 000 000 0.00
2000 009 880 5600 017 07 000 4680 000 0 55.00 0.00 000 000
2040 0.09 758 5593 [11)) 017 000 4720 000 0 55.00 000 000 000
2080 008 644 5585 0.6 016 000 47.60 000 0 55.00 000 000 000
2120 008 537 5578 0.15 015 000 4800 0.00 0 55.00 0.00 000 000
21.60 008 438 55.70 0.14 014 000
2200 0.07 M8 5583 013 013 000
240 007 26 5556 0.12 Q2 000
0280 007 194 5549 o1l all 000
2320 006 135 5543 010 010 000
2360 0.06 93 55.37 009 009 000
2400 0.06 &4 5532 008 008 000
2440 001 19 55.19 004 004 000
2480 0.00 [4] 5504 0.00 000 000
2520 0.00 0 55.00 000 000 000
2560 0.00 0 5500 000 000 000
2600 000 0 5500 0.00 0.00 000
2640 000 0 5500 0.00 Q.00 000
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Lawrence - With Infittration Type lil 244 100YR Storm Ranfdi=830"
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Hydrograph for Pond RG-1: Fast Food Bioretention Area

Time Inflow Storage Bevaion Qutlow Disarded  Primary Time Inflow Storage Bevation CQutflow Disarded  Primery
(hours) (d5)  (abicfeet) (feer) (ds) (ds) (o) | (hours) (d9) (abicteet) (feet) () (cfs) (ds)
000 000 0 5600 000 0.00 0.00 2680 000 0 5600 000 000 000
040 000 0 5600 000 000 000 720 000 0 5600 0.00 000 000
080 0.00 0 5600 000 000 000 2760 000 0 5600 000 ° 000 0.00
1.20 000 | 5600 000 000 000 2800 000 0 5600 000 000 0.00
1.60 000 | 56.00 000 0.00 0.00 2840 000 0 5600 000 000 000
200 00! I 5600 00! 00! 000 288 000 0 5600 000 000 000
240 001 | 5600 00l ool 000 220 000 0 5400 000 000 000
280 001 2 5600 00! 001 000 560 000 0 5400 000 000 000
30 00! 2 5600 00l 001 000 3000 000 0 5600 000 000 0.00
360 00l 2 5600 001 00! 000 3040 000 0 5600 000 000 0.00
400 00! 2 500 00l 00l 000 3080 0.00 0 5600 000 000 000
440 00! 2 5600 00! 00! 0.00 3120 0.00 0 5600 0.00 000 000
480 aol 2 500 00! 00l 000 31.60 0.00 0 5600 0.00 000 000
520 QoI 3 5601 001 00l 000 3200 000 0 5600 000 000 000
5.60 00! 3 sa0 00! ool 000 3240 0.00 0 5600 000 000 000
600 00l 3 5600 00! 00l 000 3280 000 0 5600 0.00 000 000
640 ao! 3 5600 00! 001 000 3320 000 0 5600 000 000 000
680 002 4 5601 002 002 000 3360 000 0 5600 000 000 000
70 002 5 50l 002 00 000 3400 0.00 0 5600 000 000 000
760 002 9 5603 002 002 000 3440 0.00 0 5600 000 000 000
800 002 16 5604 002 002 000 3480 000 0 5600 000 000 000
840 003 25 5607 002 002 000 3520 000 0 5600 000 000 000
880 003 3% sall 002 002 000 35.60 000 0 5600 0.00 000 000
9.2 003 9 5616 002 117} 000 3600 000 0 5600 000 000 000
9.60 004 &8 S22 002 002 000 3640 0.00 0 5600 000 000 000
10,00 004 113 5629 002 002 000 3680 0.00 0 5600 000 000 000
1040 005 148 5637 4 117] 002 000 3720 0.00 0 5400 000 000 000
1080 0.06 192 5647 [ 112] 002 000 3760 000 0 5600 000 000 000
11.20 007 247 5659 003 003 000 3800 0.00 0 5600 000 000 000
11.60 0.10 B S&75 003 003 000 3840 000 0 5600 000 000 000
1200 0.35 M6 5678 0.34 003 0.3i 3880 000 0 5600 000 000 000
1240 0.50 352 567 0.51 003 0.48 3920 0.00 0 5600 000 000 000
1280 019 356 5680 012 003 009 39.60 0.00 0 5600 000 000 000
1320 0.10 406  56.89 009 0.03 006 4000 000 0 5400 000 000 000
13.60 0.08 413 5690 008 0.03 005 4040 000 0 5600 000 000 000
1400 007 406 5689 008 003 005 4080 000 0 5600 000 000 000
1440 006 P 5686 007 003 004 41.20 000 0 5600 000 000 000
1480 006 370 s683 007 003 004 41.60 000 0 5600 000 000 000
1520 005 M6 5678 007 003 004 4200 000 0 5600 000 000 000
1560 004 B 5675 004 003 0 4240 000 0 5600 000 000 000
1600 004 k]| 56.75 004 003 (] 4280 000 0 S&00 000 000 000
1640 003 30 5675 003 003 00! 420 0.00 0 5600 000 000 000
1680 003 B30 5675 003 003 000 4360 000 0 S&00 000 000 000
1720 003 329 5675 003 003 000 4400 000 0 5600 000 000 000
1760 003 2B 5675 003 Q03 000 4440 0.00 0 S&00 000 000 000
1800 002 2 se74 003 003 000 4480 000 0 5600 000 000 000
1840 002 4 &R 003 003 000 4520 0.00 0 5600 000 000 000
1880 002 305 5670 003 003 000 4560 000 0 5600 000 000 000
1920 002 %4 5668 003 003 000 4600 000 0 5600 000 000 000
19.60 002 B4 5666 003 003 000 4640 0.00 0 5600 000 000 000
2000 002 . 564 003 003 000 4680 000 0 5600 000 000 000
2040 002 60 5662 003 003 000 4720 0.00 0 5600 000 000 000
080 002 248 5659 003 003 000 4760 000 0 5600 000 000 000
2120 002 236 5657 003 003 0.00 4800 0.00 0 5600 000 000 000
2160 002 23 5654 002 002 000
200 002 210 5651 002 002 000
240 0o 197 5648 002 002 000
280 001 184 5645 002 002 000
2320 001 170 5643 002 002 000
360 001 157 5639 002 002 000
2400 001 143 5636 002 002 000
2440 000 12 5431 002 002 0.00
480 000 94 5625 002 a0 000
2520 000 6 5618 002 002 000
2560 000 39 sall 002 002 0.00
2600 000 14 5604 002 002 000

2640 0.00 0 5600 000 000 000




Lawrence - With Infiltration

Prepared by Stonefield Engineering & Design
HydroCAD®$9.10 /n 06682 © 201 | HydroCAD Software Sdlutions LLC Page 6

Type lll 24+ 100YR Stm Rainfall=8.30"

Hydrograph for Pond RG-2: Access Road Bioretention Area

Time Inflow Sworage Bevaton  Qutflow Disarded  Primary Time Inflow Storage Bevation Qutflowv Discarded  Prirary
{hours) (ds) (cubicfeet)  (feet) () () () | (hous) (ds) (asicfeet) (feer) () () ()
000 000 0 5500 000 0.00 000 2680 000 0 5500 000 000 000
040 000 0 5500 000 000 000 720 000 0 5500 000 000 000
080 000 | 5500 000 000 000 2760 0.00 0 5500 000 000 000
120 002 3 5500 002 002 000 2800 0.00 0 5500 000 000 000
1.60 003 6 5500 003 003 000 840 000 0 5500 000 000 0.00
200 003 7 5500 003 003 000 2880 0.00 0 5500 000 000 000
240 004 8 5501 Q04 004 000 220 0.00 0 5500 000 000 000
280 005 10 5501 005 005 000 D40 000 0 5500 000 000 000
320 005 I S50 005 005 000 3000 000 0 5500 000 000 000
360 006 12 S50l 006 006 Q00 3040 000 0 5500 000 000 000
400 Q07 18 5501 006 006 000 3080 0.00 0 5500 000 000 000
440 007 9 ss®@ 006 006 000 310 000 0 5500 000 000 000
480 008 43 5504 006 0.06 000 31.60 000 0 5500 000 000 000
520 008 @ 5505 007 007 000 3200 000 0 5500 000 000 000
560 009 B 5506 007 007 000 3240 000 0 5500 000 000 000
600 009 97 5508 008 008 000 3280 000 0 5500 000 000 000
640 010 119 5509 008 008 000 320 0.00 0 5500 000 000 000
680 oH 149 5512 009 009 000 360 0.00 0 5500 000 000 000
720 012 187 5514 009 009 0.00 3400 000 0 5500 000 000 000
760 014 232 5507 ato 010 000 3440 000 0 5500 000 0.00 000
800 015 2! 5521 (1] (1] 000 3480 000 0 5500 000 000 0.00
840 a7 340 5524 012 012 000 3520 0.00 0 5500 000 0.00 000
880 020 417  55.9 014 014 000 3560 0.00 0 5500 000 000 000
9.2 023 513 5535 01 0.15 000 3600 000 0 5500 000 000 000
9.60 025 67 554l 017 0.17 000 3640 000 0 5500 000 0.00 0.00
10.00 028 74 5547 0.19 al9 000 3680 000 0 5500 000 000 0.00
1040 033 90! 5555 02 021 000 3720 0.00 0 5500 000 000 000
1080 038 1,089 5563 024 024 000 3760 0.00 0 5500 000 000 000
1120 046 1324 5573 027 027 000 3800 000 0 5500 000 000 0.00
11.60 067 1,700 5587 03I 031 000 3840 0.00 0 5500 000 000 000
1200 233 2904 5623 087 050 036 3880 0.00 0 5500 000 000 000
1240 3.14 5209 5675 px /] 0.85 206 3920 000 0 5500 000 000 000
1280 118 4341 5658 21 073 1.38 3960 000 0 5500 000 000 000
1320 064 3B 5633 L7 057 060 4000 0.00 0 5500 000 000 000
1360 050 2747 5619 075 048 028 4040 0.00 0 5500 000 000 000
1400 043 2472 sall 058 043 0I5 4080 000 0 5500 000 000 000
1440 037 2292 5606 048 039 008 41.20 000 0 5500 000 000 000
1480 034 2161 5602 042 037 004 41.60 0.00 0 5500 000 000 000
1520 030 2052 5598 038 035 002 400 000 0 5500 000 000 000
15.60 027 1,940 5595 035 034 00l 240 000 0 5500 000 000 000
1600 1y X 1811 5591 033 033 000 280 000 0 5500 000 000 000
1640 020 1,662 5585 031 03l 000 4320 000 0 5500 000 000 0.00
1680 019 1,509 5580 029 029 000 4360 000 0 5500 000 000 0.00
1720 017 13589 5574 027 027 000 4400 000 0 5500 000 000 0.00
1760 0.16 1214 5568 025 025 000 4440 000 0 5500 000 000 000
1800 014 1073 5562 024 024 000 4480 000 0 5500 000 000 000
1840 013 939 5556 on o2 000 4520 000 0 5500 000 000 000
1880 0.12 819 555! 020 Q020 000 4560 0.00 0 5500 000 000 0.00
1920 012 716 5546 018 018 000 4600 000 0 5500 000 000 0.00
1960 0l €7 5541 0.7 017 000 4640 0.00 0 5500 000 000 000
2000 ol SS1 5537 016 016 000 4680 000 0 5500 000 000 000
2040 010 484 5833 015 0I5 000 4720 000 0 5500 000 000 000
2080 010 47 5530 014 014 000 4760 000 0 5500 000 000 000
21.20 010 n 5527 0.13 Qi3 000 4800 0.00 0 55.00 000 000 000
21.60 009 335 5524 012 [+17] Q00
200 009 37 52 on an 000
240 0.09 243 5519 o on 000
280 008 233 5507 010 Q10 000
2320 008 206 5516 010 010 000
2360 0.08 180 55.14 Q09 009 000
2400 007 157 5512 009 009 000
2440 (] 97 5508 008 008 000
2480 000 9 55.01 004 004 000
2520 000 0 5500 000 000 000
2560 0.00 0 5500 000 000 000
2600 000 0 5500 000 000 000
2640 000 0 5500 000 000 000

. |



Lawrence - No Infiltration Type Il 24-hr 2YR Storm Rainfall=3.30"
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Primary Hydrograph Comparison

M Link E-1
M Link P-1

5.25cfs @ 12.17 hrs

Flow (cfs)

O 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



Lawrence - No Infiltration Type lll 24-hr 2YR Storm Rainfall=3.30"

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Scftware Solutions LLC
Primary Hydrograph Comparison
Time LinkEl  LinkP-l Time  LinkE&|  UnkP-1 Time  LinkE-l  LinkP-| Time  LinkEl  LinkP-|

(hours) () & | fous) (c5) () | (hours) () () | (hous) () ()
000 000 000 [ 1340 267 088 | 2680 000 000 | 4020 000 000
020 000 000 [ 1360 215 077 | 2700 0.00 000 | 4040 000 000

040 000 000 13.80 176 0.69 2720 000 000 40.60 000 000
060 000 000 1400 1.48 0.62 2740 000 000 4080 0.00 0.00
080 000 000 1420 1.28 0.56 2760 000 000 41.00 0.00 0.00
1.00 000 000 1440 113 052 2780 000 000 41.20 0.00 0.00
1.20 000 000 1460 1.03 049 2800 000 000 4140 0.00 0.00

1.40 000 000 1480 093 046 282 0.00 000 41.60 000 0.00
1.60 000 0.00 1500 087 043 2840 000 000 41.80 0.00 000

1.80 00l 00! 1520 08l 040 2860 000 0.00 4200 0.00 000
200 00! 001 15.40 076 038 2880 000 0.00 220 0.00 000
220 002 001 15.60 on 035 2900 000 0.00 4240 000 000

240 003 002 1580 067 033 220 000 000 4260 000 000
260 004 002 1600 063 03! 940 0.00 000 4280 0.00 000
280 005 003 1620 0.58 02 160 000 000 4.00 0.00 000
300 006 003 1640 055 027 2980 000 000 4320 000 0.00
320 007 003 1660 05l 026 30.00 000 0.00 4340 000 000
340 008 004 1680 049 025 3020 0.00 0.00 43.60 000 000
360 Q09 004 1700 046 03 3040 0.00 0.00 4380 000 000
380 010 004 1720 044 on 3060 0.00 0.00 4400 000 000
400 0l 005 1740 042 021 3080 0.00 0.00 4420 000 000
420 012 005 1760 040 020 31.00 000 0.00 4440 000 000
440 012 006 17.80 038 0.19 3120 0.00 0.00 44.60 000 000
460 Q3 Q06 1800 036 0.18 3140 0.00 0.00 4480 0.00 0.00
480 Q4 006 1820 034 017 3160 0.00 0.00 45.00 000 000
500 Qls 007 1840 033 Q17 3180 0.00 0.00 4520 0.00 000
520 Q16 007 1860 031 0.16 3200 000 0.00 4540 000 000
540 Q7 007 1880 030 0.le k7 ¥.1] 0.00 0.00 45.60 000 000
560 Q18 008 1900 0.30 015 3240 0.00 0.00 4580 000 000
580 Q19 008 1920 029 0.15 3260 0.00 0.00 4600 000 000
600 020 008 1940 028 0.5 3280 0.00 0.00 4620 0.00 000
620 Q021 009 1960 028 0.14 33.00 000 0.00 4640 000 000
640 02 009 1980 027 0.14 320 000 0.00 4660 000 000
660 023 0.l0 2000 026 014 3340 0.00 000 4680 0.00 000
680 025 Qll 2020 026 013 3360 0.00 000 4700 0.00 000
700 026 it 2040 025 0.13 3380 000 0.00 4720 0.00 0.00
720 028 Q12 2060 025 013 3400 000 0.00 4740 0.00 000
740 030 0.13 2080 024 013 3420 0.00 0.00 4760 000 000
760 032 Q14 21.00 024 0.12 3440 0.00 000 4780 0.00 000
780 034 Q.5 2.0 023 0.12 3460 000 000 4800 000 000
800 036 015 2140 023 0.12 3480 000 000
820 038 016 2160 0.2 0.12 35.00 000 0.00

840 040 018 21.80 02 0.l 3520 0.00 0.00
860 043 Q19 200 02 (] 3540 000 0.00
880 047 021 220 02l 0.1l 35.60 000 0.00
9.00 05! 03 240 02! on 3580 0.00 000
920 055 024 260 020 0.1l 3600 0.00 000

940 059 026 280 020 010 3620 000 000
9.60 063 028 200 019 0.10 3640 000 0.00
980 068 0.30 820 019 0.10 3660 0.00 000
1000 0 031 2340 0.19 0.10 3680 000 000
1020 077 033 860 018 009 37.00 0.00 000
1040 082 036 2380 018 009 3720 0.00 000
1060 089 040 2400 0.17 009 3740 000 000
1080 096 043 2420 016 006 37.60 0.00 000

11.00 1.05 047 2440 o.n 003 3780 0.00 000
11.20 1.14 052 2460 007 002 3800 000 000
11.40 1.28 0.62 2480 005 002 3820 000 000
11.60 1.49 077 500 0.03 002 3840 0.00 000
11.80 201 1.47 2520 0.02 00! 3860 0.00 0.00
1200 338 285 2540 00! 00! 3880 000 0.00
1220 6.52 5.18 2560 001 00! 3900 000 000

1240 7.95 4.5 2580 000 000 3920 000 000
1260 700 285 2600 000 000 3940 0.00 0.00
1280 551 1.89 2620 000 0.00 39.60 0.00 0.00
13.00 428 1.37 2640 000 0.00 3980 0.00 000
1320 336 1.05 2660 000 0.00 4000 000 000




Lawrence - No Infiltration Type lll 24-hr 2YR Storm Rainfall=3.30"
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Primary Hydrograph Comparison

1.01 cfs @ 12,16 hrs.

D84 cls @ 12.16 hrs

Flow (cfs)

D 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)



Lawrence - No Infiltration Type lil 24-hr 2YR Storm Rainfall=3.30"

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 /n 06682 © 201 | HydroCAD Software Solutions LLC

Primary Hydrograph Comparison

Time LnkE2 UnkP2 | Time LUnkE2 LnkP2 | Time LnkE2 LUnkP2 | Time LnkE2 LinkP2
(hours) () () [ (hours) () () | fhows) {ch) () | (hours) () ()
000 000 000 | 1340 011 009 | 2680 000 000 | 4020 000 000
020 0.00 000 | 1360 010 008 | 2700 000 000 | 4040 000 000
040 000 000 | 1380 009 008 | 2720 000 000 | 4060 000 000
060 000 000 | 1400 009 007 | 2740 000 000 | 4080 000 000
080 000 000 | 1420 008 007 | 2760 000 000 | 4100 000 000
1.00 000 000 | 1440 007 006 | 2780 000 000 | 4120 000 000
1.20 000 000 | 1460 007 006 | 2800 000 000 | 4140 000 000
1.40 000 000 | 1480 007 006 | 2820 000 000 | 4160 000 000
(.60 000 000 | 1500 0.06 005 | 2840 000 000 | 4180 000 000
1.80 000 000 | 1520 006 005 | 2860 000 000 | 4200 000 000
200 000 000 | 1540 006 005 | 2880 000 000 | 42 000 000
220 000 000 | 1560 005 004 | 2900 000 000 | 4240 000 000
240 000 000 | 1580 005 004 | 292 000 000 | 4260 000 000
260 000 000 | 1600 005 004 | 2940 000 000 | 4280 000 000

280 00! 000 1620 004 003 2960 000 000 4300 0.00 0.00
300 001 00! 1640 004 003 2980 000 000 4320 0.00 000
320 001 00i 1660 004 003 3000 000 0.00 4340 0.00 000
340 00i 00i 1680 0.04 003 3020 0.00 000 4360 0.00 000
360 001 00l 17.00 003 003 3040 0.00 000 4380 0.00 0.00
380 001 001 1720 003 003 3060 000 000 4400 0.00 000
400 001 00i 1740 003 003 3080 0.00 0.00 420 0.00 000
420 001 00! 17.60 003 002 31.00 Q.00 0.00 4440 0.00 000
440 001 00l 17.80 003 002 3120 0.00 000 4460 0.00 000
460 001 001 1800 003 002 3140 0.00 000 4480 0.00 000
480 00! 00l 1820 003 002 3160 000 0.00 45.00 0.00 000
5.00 001 001 1840 002 002 3180 000 0.00 4520 0.00 000
520 00! 00l 1860 002 002 3200 000 000 4540 0.00 000
540 002 00l 1880 002 002 N0 0.00 0.00 45.60 0.00 000
560 002 001 19.00 002 002 3240 0.00 000 4580 0.00 000
580 002 001 19.20 002 002 3260 000 000 4600 0.00 000
600 002 00l 19.40 002 002 3280 0.00 000 4620 000 000

620 002 002 19.60 002 0.02 33.00 0.00 000 4640 0.00 000
640 002 002 19.80 002 002 3320 0.00 0.00 4660 0.00 000
660 002 002 2000 002 0.02 3340 000 0.00 4680 0.00 000
680 002 002 020 002 0.02 3360 0.00 000 4700 0.00 000
700 002 002 2040 002 0.02 3380 000 000 9720 0.00 000
720 003 002 2060 002 002 3400 0.00 0.00 4740 0.00 0.00
740 003 002 2080 002 002 3420 000 0.00 47.60 0.00 000
760 003 002 21.00 002 002 3440 000 000 4780 0.00 000
780 003 003 21.20 002 002 3460 0.00 0.00 4800 0.00 0.00
800 003 003 21.40 002 0.02 3480 0.00 000
820 003 003 21.60 002 00l 35.00 0.00 000
840 004 003 21.80 002 001 3520 000 000
860 004 003 2.0 002 0.0! 3540 0.00 0.00
880 004 004 220 002 0.0l 3560 000 000
900 005 004 240 002 001 35.80 000 0.00
920 005 004 260 002 001 3600 0.00 000
940 006 005 280 002 0.0l 3620 000 0.00
9.60 006 005 28.00 002 001 3640 0.00 0.00
9.80 006 005 220 002 001 3660 000 000
10.00 0.07 0.06 2840 002 00l 3680 0.00 0.00

1020 0.07 0.06 23.60 0ol 0ol 3700 000 0.00
1040 0.08 0.06 280 00l 00l 3720 0.00 000
10.60 0.09 0.07 2400 001 001 3740 0.00 000
1080 0.09 0.08 2420 00! 001 3760 000 0.00
11.00 0.10 0.08 2440 000 000 3780 000 0.00
1120 ol 0.09 2460 0.00 0.00 3800 0.00 000
1140 0.13 (A]] 2480 000 000 3820 000 000

11.60 016 0.14 25.00 000 0.00 3840 0.00 000
11.80 030 05 2520 0.00 0.00 3860 000 0.00
1200 0.57 0.47 2540 000 000 3880 0.00 000
1220 0.98 0.81 25.60 000 0.00 3900 0.00 0.00
1240 070 058 2580 000 0.00 3920 000 0.00
1260 042 035 2600 000 0.00 3940 000 000
1280 025 021 2620 000 0.00 3960 0.00 000
13.00 017 0.14 2640 000 0.00 3980 0.00 000
1320 0.13 (] 2660 000 000 4000 0.00 0.00




Lawrence - No Infiltration Type lll 24-hr |0YR Storm Rainfall=5.00"

Prepared by Stonefield Engineering & Design
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Primary Hydrograph Comparison

MW Link E-2
M Link P-2

1.28 cfs @ 12.15 lrs

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48
Time (hours)



Lawrence - No Infiltration Type lll 24-hr 10YR Storm Rainfall=5.00"

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 /n 06682 © 2011 HydroCAD Software Solutions LLC

Primary Hydrograph Cormparison

Time LnkE2 LnkP2 | Time LnkB2 LnkP2 | Time LnkE2 LnkP2 | Time LinkE2 LinkP2
{hours) (k) (ds) | (hows) () d9) | (hous) {d9) () | (hours) () ()
000 000 000 | 1340 019 015 | 2680 000 000 | 4020 000 000
020 000 000 | 1360 017 014 | 2700 000 000 | 4040 000 000
040 000 000 | 1380 016 012 | 272 000 000 | 4060 000 000
060 000 000 | 1400 015 012 | 2740 0.00 000 | 4080 000 000
080 000 000 | 1420 014 ol | 2760 000 000 | 4100 000 000
1.00 000 000 | 1440 013 010 | 2780 000 000 | 4120 000 000
120 000 000 | 1460 0.12 010 | 2800 000 000 | 4140 000 000
1.40 000 000 | 1480 012 009 | 282 000 000 | 4160 000 000

1.60 00! 000 15.00 011 0.09 2840 000 0.00 41.80 0.00 000
1.80 (L] 001 1520 o1l 0.08 B0 0.00 0.00 4200 000 000
200 (] 00! 15.40 0.10 008 2880 0.00 000 220 0.00 000
220 Q01 001 15.60 0.09 0.07 2900 000 0.00 4240 000 000
240 00l 0ol 15.80 009 0.07 020 000 000 4260 000 0.00
260 QoI 0ol 1600 008 0.06 2940 0.00 000 4280 000 0.00
280 0ol U]} 1620 008 006 2960 0.00 000 4300 0.00 000
3.00 00l 00l 1640 007 0.05 2% 0.00 000 420 0.00 0.00
30 002 (4] 1660 007 005 3000 000 000 4340 0.00 0.00
340 002 0ol 1680 007 005 3020 0.00 000 4360 000 000

360 00 002 17.00 0.06 005 3040 000 000 4380 000 0.00
380 002 002 1720 006 005 3060 000 000 4400 0.00 0.00
400 002 002 17.40 006 004 3080 000 000 4420 0.00 0.00
420 002 002 17.60 006 004 31.00 000 000 4440 000 .00
440 002 002 17.80 005 004 310 000 000 460 0.00 0.00
4.60 002 002 1800 005 004 3140 000 000 4480 0.00 0.00
480 002 002 1820 005 004 31.60 000 000 45.00 0.00 000
5.00 003 002 1840 005 003 31.80 000 000 4520 0.00 000
5.20 003 002 1860 004 003 3200 000 0.00 4540 000 0.00
5.40 003 002 1880 0.04 003 nw 000 000 4560 0.00 000
560 003 002 1900 004 003 3240 000 000 4580 0.00 000
580 003 002 1920 004 003 260 000 0.00 4600 0.00 000
600 003 003 1940 004 003 3280 000 000 4620 000 0.00
620 003 003 19.60 004 003 33.00 0.00 000 4640 0.00 000
6.40 003 003 19.80 004 003 3320 000 0.00 4660 0.00 000
660 004 003 2000 004 003 3340 000 0.00 4680 000 000
680 004 003 2020 004 003 3360 0.00 000 4700 Q.00 0.00
700 004 003 2040 004 003 3380 0.00 000 4720 0.00 000
720 004 004 2060 004 003 3400 000 0.00 4740 0.00 0.00
740 005 004 2080 004 003 420 000 000 47.60 0.00 000
760 005 004 21.00 004 003 3440 000 000 4780 000 000
780 005 004 2120 004 003 3460 000 000 4800 000 000
800 005 004 21.40 003 003 3480 0.00 000
820 006 005 21.60 003 003 35.00 0.00 000
840 006 005 21.80 003 002 3520 000 000
860 007 006 200 003 002 35.40 0.00 0.00
880 007 006 220 003 002 35.60 0.00 0.00
900 008 006 240 003 002 35.80 000 000
920 008 007 260 003 002 3600 0.00 000
940 009 007 08 003 002 3620 0.00 000
9.60 009 0c8 2300 003 002 3640 0.00 000
980 Q.10 0.08 2320 003 002 3660 0.00 0.00

10.00 0.1 009 2840 003 002 3680 0.00 0.00
1020 011 009 2360 003 002 37.00 0.00 0.00
1040 0.12 0.10 2380 003 002 3720 000 0.00
10.60 013 011 2400 003 002 3740 0.00 0.00
10.80 0.14 0.12 2420 00! 001 37.60 0.00 0.00
11.00 0.l6 013 2440 001 000 37.80 0.00 0.00
.20 017 0.14 2460 0.00 000 3800 0.00 0.00
11.40 02| 017 2480 000 000 3820 0.00 0.00

11.60 025 02| 2500 0.00 000 3840 0.00 0.00
11.80 047 039 2520 000 000 3860 0.00 0.00
1200 0.87 0.2 2540 0.00 000 3880 000 0.00
1220 1.50 1.23 2560 0.00 0.00 3900 0.00 0.00
1240 1.07 083 25.80 000 000 39.20 0.00 0.00
1260 066 054 2600 000 000 3940 0.00 0.00
1280 039 1k 2620 000 0.00 3960 0.00 0.00
13.00 028 on 2640 000 000 3980 0.00 0.00
1320 021 0.17 2660 0.00 000 4000 0.00 0.00




Lawrence - No Infiltration Type Il 24-hr |00YR Storm Rainfall=8.30"

Prepared by Stonefield Engineering & Design
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Primary Hydrograph Comparison

M Link E-2
3 M Link P-2

Flow (cfs)
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Time (hours)



Lawrence - No Infiloration Type lll 24-hr 100YR Storm Rainfaii=8.30"

Prepared by Stonefield Engineering & Design
HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Softwere Solutions LLC

Primary Hydrograph Comparison

Time UnkE2 LUnkP2 | Time LUnkE2 LnkP2 | Time LnkE2 LnkP2 | Time LnkE2 LinkP-2
{hours) () (ch) | (hours) () (ds) | fhours) () () | (ou) () ()
000 000 000 [ 1340 04l 028 | 268 000 000 | 4020 000 000
020 000 Q00 | 1360 037 02 | 2700 000 000 | 4040 000 000
040 000 000 [ 1380 034 04 | 2720 000 000 | 4060 000 000

060 000 000 1400 03l o2 2749 000 000 4080 000 000
080 000 000 1420 029 020 2760 000 000 41.00 0.00 000
1.00 00! 00! 1440 027 0.19 7% 000 000 4120 0.00 000
120 oot Qol 1460 026 0.18 2800 000 0.00 41.40 000 000
1.40 00! 001 1480 024 Q17 282 000 000 41.60 000 0.00
1.60 Q02 Q0! 15.00 03 0.16 2840 000 000 41.80 000 0.00
1.80 002 002 1520 (V7] 0.15 2860 0.00 0.00 4200 0.00 0.00
200 002 002 15.40 02l 0.14 2880 000 0.00 220 0.00 0.00

220 002 002 1560 020 0.14 2900 000 0.00 4240 0.00 0.00
240 003 002 1580 018 013 2520 000 000 4260 0.00 0.00
260 003 002 1600 017 012 2940 0.00 000 4280 000 0.00
280 003 002 1620 0.16 on 2960 0.00 0.00 4300 0.00 000
3.00 003 Q03 1640 015 0.10 2980 000 0.00 820 0.00 000
320 003 0.03 1660 0.14 0.10 30.00 0.00 000 4340 Q.00 000
340 004 003 1680 014 009 3020 0.00 000 43.60 0.00 000
360 004 003 17.00 013 009 3040 0.00 000 4380 0.00 000
380 004 003 1720 013 009 30,60 0.00 000 4400 000 000
400 004 003 17.40 012 008 3080 000 000 4420 0.00 000
420 004 004 17.60 0.1l 008 31.00 0.00 000 4440 0.00 000
440 004 004 17.80 011 007 31.20 0.00 000 44.60 000 000
460 005 004 1800 010 007 3140 0.00 000 4480 000 000
480 005 004 1820 0.10 007 31.60 000 000 4500 000 000
500 005 004 1840 009 0.06 31.80 000 000 4520 000 0.00
52 005 004 1860 009 006 3200 000 000 4540 000 000
540 005 004 1880 009 0.06 3220 0.00 0.00 45.60 000 000
5.60 005 004 1900 009 006 3240 000 0.00 4580 000 000
580 006 005 1920 009 006 3260 000 0.00 4600 000 000
600 006 005 1940 009 006 3280 000 0.00 4620 000 000
620 006 005 19.60 008 0.06 33.00 0.00 0.00 4640 000 0.00
640 006 005 1980 0.08 0.06 320 000 0.00 46.60 000 0.00
660 007 005 2000 008 005 3340 0.00 0.00 4680 000 000
680 007 006 2020 008 005 3360 0.00 0.00 47.00 000 000
700 007 006 2040 008 005 3380 000 0.00 4720 000 000
720 0.08 006 2060 0.08 005 34.00 000 0.00 4740 000 000
740 008 007 2080 007 005 3420 000 0.00 4760 000 000
760 009 007 21.00 007 005 3440 0.00 0.00 47.80 000 000
780 009 Q007 21,20 007 005 3460 000 0.00 4300 000 0.00
800 009 008 2140 007 005 3480 000 0.00
820 010 008 21.60 007 005 35.00 0.00 0.00
840 Qll 009 21.80 007 005 3520 0.00 0.00
860 012 Q.10 200 007 005 3540 0.00 0.00
880 Q12 Q.10 220 007 004 3560 0.00 0.00
900 013 ot 240 006 004 3580 000 0.00
920 014 012 260 0.06 004 3600 0.00 0.00
940 Q15 013 280 0.06 004 3620 000 0.00
960 016 013 2300 0.06 004 3640 000 0.00
980 017 014 2320 0.06 004 3660 0.00 0.00
10.00 0.18 0.I5 2840 0.06 004 3680 0.00 0.00
1020 019 0.16 860 0.06 004 37.00 0.00 0.00
1040 02l 017 380 0.05 004 370 0.00 000
1060 022 0.19 2400 00s 004 3740 000 0.00
1080 024 020 2420 003 o 37.60 000 0.00
11.00 026 o2 2440 00l 00! 3780 000 0.00
1120 029 024 2460 00! 000 3800 000 0.00
11.40 035 02 2480 0.00 000 3820 000 000
11.60 043 035 500 000 000 3840 0.00 0.00
11.80 078 065 520 0.00 000 3860 0.00 0.00

1200 1.47 1.2 2540 0.00 000 3880 0.00 0.00
1220 269 216 2560 0.00 0.00 3900 000 0.00
1240 208 1.60 2580 0.00 0.00 3920 000 0.00
1260 1.36 1.0 2600 0.00 0.00 3940 000 0.00

1280 086 06l 2620 0.00 000 3960 0.00 000
13.00 0.62 043 2640 0.00 000 39.80 000 000
1320 048 033 2660 0.00 0.00 40.00 000 0.00
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Summary for Pond B- 182: Primary Site Infiltration Basin
Inflow Area = 330,486 sf, 69.68% Impervious, Inflow Depth = 3.13" for I0YR Storm event
Inflow = 1675cfs @ 1218 hrs, Volume= 86,123
Cudlow = 000cfs @ 000 hrs, Volume= 0d, Atten=100%, Lag=00min
Primary = 000cfs @ 0.00hrs, Volume= od
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs / 3
Peak Hev=57.24' @48.00 hrs  SurfArea=39,110sf Storage=86,123 o
Plug-How detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no cutflow)
Volume Invert  Avail.Storage  Storage Description
#l 54.50' 117,192 f  Infiltration Basin Area (Prismatic) Listed below (Recalc)

Hevaton Surf.Area Inc.Store CumStore

(feet) (sq-ft) (cubic-feet) (cubic-feet)

5450 21,719 0 0

55.00 24344 11516 11,516

5600 34254 29299 40815

57.00 38175 36215 77029

5800 42,150 40,163 117,192
Device Routing Invert  Qudet Devices

#l  Primary 55.20' 24.0" Round Spillway Culvert X200 L=550 RCP, square edge headwall, Ke=0.500
Inlec/ Qudlet Invert=55.20'/ 55.00 $=00036'" Cc=0900 n=00I13 Concrete pipe, bends & connections
#2  Device | 57.50' 48.0"x 48.0" Horiz Spillway Grate X 2.00 C=0.600in 480" x 480" Gate Limited to weir flow at low heads
Primary OutFlow Max=0.00 cfs @0.00 hrs HW=5450' TW=000' (Dynamic Tailwater)
L |=Spillway Culvert ( Controls 000 cfs)
2=Spillway Grate ( Controls 0.00 dfs)
Pond B-182: Primary Site Infiltration Basin
Hydrograph
B Inflow
Primary

Flow (cfs)

0 2 4 6 8 10 12 14 16
Time (hours)

Inflow Area=330,486 sf
Peak Elev=57.24'
Storage=86,123 cf

18 20 22 24 26 28 30 32 34 .36 38 40 42 44 46 48
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Summary for Pond B-4: Munidpal Infiltration Basin
Inflow Area = 49,531 sf, 61.91% Impervious, Inflow Depth = 3.03" for |0YR Storm event
Inflow = 230cfs @ 1215 hrs, Volume= 12,486 o
Outflow = 004ds @ 21.78hrs, Volume= 1,447 o, Atten=98% Lag=577.5 min
Primary = 004ds@ 21.78 hrs, Volume= 1,447 o
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de=0.02 hrs / 3
Peak Hev=5425' @21.78 hrs SurfArea=7870sf Storage= 11,616 cf
Plug-Row detention time= 1,064.3 min calculated for 1,447 f (12% of inflow)
Center-of-Mass det. ime= 7102 min ( 1,475.0- 764.7 )
Volume Invert  Avail.Storage  Storage Description
#l 51.55' 2758c  48.0"Wx 45.0"H x 94.0'L Stone Encasement (30") x 10
14,100 f Overall - 6,220 cf Embedded = 7.880 of x 35.0% Voids
# 51.55' 2321 36.0"Wx 39.0"H x 137.0'L. Stone Encasement (24") x |0
13,358 of Overall - 6,725 cf Embedded = 6,633 f x 35.0% Voids
#3 51.80 4320 30.0" D x 88.0'L Perforated HDPE Pipe (30") x 10 Inside #I
6,220 of Overall - 3.0" Wall Thidkness = 4,320 of
# 5180 4304d 24.0" Dx 137.0'L Perforated HDPE Pipe (24") x |0 Inside #2
6,725 of Overall - 3.0" Wall Thickness = 4,304
13,703 d Towl Available Storage
Device Routing Invert  Qutlet Devices
#| Primary 5400 15.0" Round Outlet To Site Rear =2700' COMP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 5400/ 5400 $=0.0000"7 Cc=0900 n=0013 Conarete pipe, bends & connections
Primary OutFlow Max=0.04 cfs @21.78 hrs HW=54.25' TW=0.00' (Dyramic Tailwater)
L 1=Outlet To Site Rear (Barrel Controls 004 cfs @0.39 ffs)
Pond B-4: Municipal Infiltration Basin
Hydrograph
H Inflow
0 Primary
r

Flow (cfs)

= [goicts@2irahis

- ——————

Time (hours)

Inflow Area=49,531 sf
Peak Elev=54.25"
Storage=11,616 cf

Round Culvert

L=270.0'
S$=0.0000 /"

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

15.0"

n=0.013
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Summary for Pond RG-2: Access Road Bioretention Area

Inflow Area = 55913 sf, 58.22% Impervious, Inflow Depth = 286" for 10YR Storm event
Inflow = 244ds@ 1215 hrs, Volume= 13310

Quflow = I.56cfs @ 1244 hrs, Volume= 11,477 d, Aten=36% Lag= 7.0 min
Primary = 1.56 cfs @ 12.44 hrs, Volume= 11,477

Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, dt= 002 hrs/ 3
Peak Hev="5663 @ 1244 hrs SurfArea=4804sf Storage=4577

Plug-Aow detention time= 173.3 min calculated for | 1,472 of (86% of inflow)
Center-of-Mass det. time= 110.3 min (875.9 - 765.6)

Volume Invert  Avail.Storage  Storage Description

#l 55.00 6,579 f Swale Area (Irregular) Listed below (Recalc)
Hevation SufArea  Perim IncStore CumStore Wet Area
(feet) (sqft)  (feet)  (cubicfeet) (cubicfeer) (sqt)
55.00 1200 7500 0 0 1,200
5600 3155 7945 2,100 2,100 6724
57.00 5950 8820 4479 6,579 18427
Device Routing Invert  Qudet Devices
#l Primary 55.90' 15.0" Round Outlet Culvert =440 RCP, square edge headwall, Ke=0.500

Inlet / Oudet Invert=55.90'/ 5570 S=00045'" Cc=0900 n=00I3 Concrete pipe, bends & connections

Primary OutFlow Max=1 56 cfs @ 1244 hrs HWES663° TW=000  (Dyramic Tailwater)
T 1=Outlet Culvert (Barrel Controls 1.56 cfs @3.04 fps)

Pond RG-2: Access Road Bioretention Area
Hydrograph

M Inflow
E Primary

244cls @ 1215 s
r

Inflow Area=55,913 sf
Peak Elev=56.63'
Storage=4,577 cf

5

15.0"
. Round Culvert
; n=0.013
2 L=44.0'

S$=0.0045"/"
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Time (hours)
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Type lll 24y 25YR Storm Rainfall=6.20"

Page 4

Summary for Pond B-1&2: Primary Site Infiltration Basin

InflowArea= 330,486 5, 69.68% Impervious, Inflow Depth = 410" for 25YR Storm event
Inflow 262ds@ 1216hrs, Volume= 112810
Ouflow 070cfs @ 17.66hrs, Volume= 16,185 d, Atten=97% Lag=329.5 min
Primary 070cfs @ 17.66 hrs, Volume= 16,185 of

Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, de= 002 hrs/ 3
Peak Blev=57.56' @ 17.66 hrs SurfArea= 40387 sf Storage= 988%0 df

Plug-Aow detention time= 779.5 min calculated for 16,178 of (14% of inflow)
Center-of-Mass det. ime= 4587 min ( 1,229.6 - 770.9)

Volume Invert  Awail.Storage  Storage Description

#l 54.50' 117,192 f  Infiltration Basin Area (Prismatic) Listed below (Recalc)

Elevation SurfArea Inc.Store CumStore
(feet) (sqft) (cubic-feet) (cubic-feet)
54.50 21,719 0 0
55.00 24,344 11,516 11,516
56.00 34254 29299 40815
57.00 38175 36215 77,029
5800 42,150 40,163 117,192

Device Routing Invert  Qudet Devices

#|  Primary 5520 24.0" Round Spillway Culvert X2.00 L=550 RCP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert=55.20'/ 55.00° S=0.0036'7 Cc=0900 n=0.013 Concrete pipe, bends & connections
#2  Device | 57.50 48.0" x 48.0" Horiz Spillway Grate X .00 C=0.600in480"x 480" Grate Limited to weir flow at low heads

Primary OutFlow Max=070 dfs @ 17.66 hrs HW=57.56 TW=0.00 (Dyramic Tailwater)
L =Spillway Culvert (Passes 0.70 dfs of 29.35 cfs potential flow)
T _2=spillway Grate (Weir Contrals 070 cfs @0.78 ffs)

Pond B-182: Primary Site Infiltration Basin
Hydrograph

2162cls @ 12.16 hrs
|4

Flow (cfs)

O =2NWhO~®

Time (hours)

Inflow Area=330,486 sf
Peak Elev=57.56'
Storage=98,890 cf
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B Inflow
M Primary
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Summary for Pond B-4: Munidpal Infiltration Basin

Inflow Area = 49,531 f, 61.91% Impervious, Inflow Depth = 3.88" for 25YR Storm event
Iflow =  287cs@ I1216hrs, Volume= 16027 &
Odlow = 02ds@ |478hrs, Volume= 4986 f, Arten=92% Lag= 1574 min
Pimry =  02cs@ |478hrs, Volume= 4986 o

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=002 hrs/ 3
Peak Hev= 5447 @ 1478 hrs SurfArea=7,870sf Storage= 12,150 of

Plug-Aow detention time= 577.7 min calculated for 4,986 cf (31% of inflow)
Center-of-Mass det. time= 3782 min ( |,143.5-765.3)

Volume Invert  Avail.Storage  Storage Description

#l 51.55' 2758cf 48.0"WWx 45.0"H x 94.0'L Stone Encasement (30") x 10
14,100 of Overall - 6,220 cf Embedded = 7,880 f x 35.0% Voids

#2 51.55 2321 f 36.0"Wx39.0"H x 137.0'L Stone Encasement (24") x 10
13,358 f Overall - 6,725 f Embedded = 6,633 df x 35.0% Voids

#3 51.80 4320d 30.0" Dx 88.0'L Perforated HDPE Pipe (30") x |0 Inside #I
6,220 f Overall - 3.0" Wall Thidmess = 4,320 of

#4 51.80 4304d 24.0" Dx 137.0'L Perforated HDPE Pipe (24") x 10 Inside #2

6,725 o Overall - 3.0" Wall Thidmess = 4,304 d
13703 f  Total Available Storage

Device Routing Invert  Qudet Devices
#|  Primary 54.00° 15.0" Round Outlet To Site Rear L=2700 CMP, prajecting, no headwall, Ke=0.900
Inlet / Qutet Invert= 54.00'/ 54.00' S=0.0000'" Cc=0900 n=0.013 Concrete pipe, bends & connections

Primary OutFlow Max=022 cfs @ 1478 hrs HW=54.47 TW=000' (Dyrarric Tailwater)
L 1=0utlet To Site Rear (Barrel Controls 022 dfs @0.76 fps)

Pond B-4: Municipal Infiltration Basin
Hydrograph

H Inflow
@ Primary

287 cls @ 12.16 hrs
(4

Inflow Area=49,531 sf
Peak Elev=54.47"
Storage=12,150 cf

15.0"
g Round Culvert
s n=0.013
: L=270.0"

$=0.0000 '/

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 456 48
Time (hours)




Lawrence - No Infiltration
Prepared by Stonefield Engineering & Design

Type Il 24-hr 25YR Storm Rainfall=6.20"

HydroCAD®9.10 s/n 06682 © 201 | HydroCAD Software Solutions LLC Page 6
Summary for Pond RG-2: Access Road Bioretention Area
Inflow Area = 55,913 sf, 58.22% Impervious, Inflow Depth = 3.68" for 25YR Storm event
Inflow = 306cs @ 1216hrs, Volume= 17,153 o
Outflow = 201 cfs @ 1244 hrs, Volume= 15319 d, Atten=34% Lag=17.0min
Primary = 20l fs @ 1244 hrs, Volume= 15319 o
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de= 0.02 hrs / 3
Peak Hev= 5674 @ 1244 hrs SurfArea=5,139sf Storage= 5,140 of
Plug-Row detention time= 151.8 min calculated for 15,319 of (89% of inflow)
Center-of-Mass dec. tme=97.8 min (864.3 - 766.5)
Volume Invert  Avail.Storage  Storage Description
#l 55.00 6579cf  Swale Area (Irregular) Listed below (Recalc)

Hevation SufArea  Perim IncStore CumStore WetArea

(feet) (sqft)  (feet)  (cubicfeer)  (cubic-feet) (sqft)

55.00 1,200 7500 0 0 1,200

56.00 3,155  7HMS 2,100 2100 6,724

57.00 5950 8820 4479 6579 18427
Device Routing Invert  Qutlet Devices

#|  Primary 5590 15.0" Round Qutiet Culvert L=44.0 RCP, square edge headwall, Ke=0.500

Inlet / Qutlet Invert= 55.90'/ 55.70' S=0.0045'/ Cc=0900 n=0013 Concrete pipe, bends & connections
Primary OutFlow Max=201 s @ 1244 hrs HW=5674' TW=0.00 (Dyranric Tailwater)
T 1=Outlet Culvert (Barrel Controls 201 dfs @3.24 fps)
Pond RG-2: Access Road Bioretention Area
Hydrograph
B Inflow
@ Primary
r

10 12 14 16 18 20 22 24 26
Time (hours)

Inflow Area=55,913 sf
Peak Elev=56.74'
Storage=5,140 cf

15.0"

®
7 2 Round Culvert
T n=0.013
¥ L=44.0'
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Surmmary for Pond B-18&2: Primary Site Infiltration Basin
Inflow Area = 330,486 f, 69.68% Impervious, Inflow Depth = 591" for 100YR Storm event
Inflow = 3000cfs @ 1216hrs, Volume= 162,757
Qutflow = 547 s @ 13.06hrs, Volume= 66,132 d, Auten=82% Lag= 535 min
Primary = 547 s @ 13.06hrs, Volume= 66,132
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, de= 0,02 hrs / 3
Peak Hev="57.72' @ 13.06 hrs SurfArea=41,045sf Storage= 105,624
Plug-Aow detention time= 369.4 min calculated for 66,104 of (41% of inflow)
Center-of-Mass det. time=2I2.1 min (9828- 770.7 )
Volume Invert  Avail. Storage  Storage Description
# 5450 117,192 Infiltration Basin Area (Prismatic) Listed below (Recalc)
Bevatuon SurfArea Inc.Store CumStore
(feet) (sq-ft) (cubic-feet) (cubic-feet)
5450 21,719 0 0
55.00 24,344 11516 11516
5600 34254 29299 40815
57.00 38175 36,215 77029
5800 42,150 40,163 117,192
Device Routing Invert  Qudet Devices
# Primary 5520 24.0" Round Spillway Culvert X2.00 =550 RCP, square edge headwall, Ke=0.500
Inlet / Qudet Invert=55.20'/ 55000 $=00036"7 Cc=0900 n=00I3 Concrete pipe, bends & connections
#2 Device | 5750 48.0" x 48.0" Horiz. Spillway Grate X 200 C=0.600in 480" x 480" Grate Limited to weir flow at low heads
Primary OutFlow Max=5.47 cfs @ 13.06 hrs HW=57.72' TW=000 (Dyramic Tailwater)
T |=Spillway Culvert (Passes 5.47 s of 31.28 fs porenial flow)
T_2=spillway Grate (Weir Controls 5.47 s @ |.54 fps)
Pond B- 1 8&2: Primary Site Infiltration Basin
Hydrograph
B Inflow
32 @ Primary
i Inflow Area=330,486 sf
2 Peak Elev=57.72"
= Storage=105,624 cf
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Summary for Pond B-4: Munidpal Infiltration Basin

Inflow Area = 49531 sf, 61.91% Impervious, Inflow Depth = 548" for |00YR Storm event
Inflow = 395ds @ 1216hrs, Volume= 0617d

Qutflow = 1.30cfs @ 1273 hrs, Volume= 11573 o, Amen=67% Lag=34.0min
Primary = 130cfs @ 1273 hrs, Volume= 1,573 d

Routing by Dyn-Stor-Ind method, Time Span= 0.0048.00 hrs, dc=0.02 hrs/ 3
Peak Bev=5508 @ 1273 hrs  SurfArea=7.870f Storage= 13,408 of

Plug-Aow detention time= 3604 min calculated for 11,569 o (51% of inflow)
Center-of-Mass det. time=223.6 min ( 990.1 - 766.4)

Yolume Invert  Avail.Storage Storage Description

#l 51.55' 2758 48.0"Wx 45.0"H x 94.0'L Stone Encasement (30") x 10
14,100 cf Overall - 6,220 f Embedded = 7,880 of x 35.0% Voids

) 51.55' 2321 36.0"Wx 39.0"H x 137.0'L Stone Encasement (24") x 10
13,358 of Overall - 6,725 of Embedded = 6,633 o x 35.0% Voids

B 51.80 4320df 30.0" D x 88.0'L Perforated HDPE Pipe (30") x 10 Inside #I
6220  Overall - 3.0" Wall Thickness = 4320 f

# 51.80 4304cf 24.0" Dx 137.0'L Perforated HDPE Pipe (24") x 10 Inside 12

6,725 of Overall - 3.0" Wall Thidkness = 4,304 f

13,703 f Total Available Storage

Device Routing Invert  Qutlet Devices

#|  Primary 54.00° 15.0" Round Outlet To Site Rear L=2700 CMP, projecting, no headwall, Ke=0.900
Inlet / Oudet Invert=54.00'/ 54.00' S=00000'" Cc=0900 n=0013 Concrete pipe, bends & connections

Primary OutFlow Moc=130ds @ 1273 hrs HWES5.08 TWS0.00 (Dynarmic Tailwater)
T |=Outlet To Site Rear (Barrel Controls 1.30 fs @ 1.56 frs)

Pond B-4: Municipal Infiltration Basin
Hydrograph

H Inflow
Primary

395cls @ 12.16 hrs
"

Inflow Area=49,531 sf
Peak Elev=55.08'
Storage=13,408 cf
15.0"

Round Culvert
n=0.013

L=270.0"

$=0.0000 '/
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Summary for Pond RG-2: Access Road Bioretention Area

Inflow Area = 55913 sf, 58.22% Impervious, Inflow Depth = 523" for 100YR Storm event
Inflow 433 cfs @ 1216hrs, Volume= 24,365

Qutflow 286 cfs @ 1245 hrs, Volume= 22531 o, Awen=34% lag=17.3 min
Primary 286cfs @ 1245 hrs, Volume= 2531

Routing by Dyn-Stor-Ind method, Time Span=0.00-48.00 hrs, de= 002 hrs/ 3
Peak Hev=5694' @ 1245 hrs SurfArea= 5765 sf Storage= 6243 o

Plug-Aow detention time= 124.1 min calculated for 22,531 of (92% of inflow)
Center-of-Mass det. time=82.5 min (850.5 - 767.9)

Volume Invert  Avail.Storage Storage Description

#l 55.00 6579 cf Swale Area (Irregular) Listed below (Recalc)

Hevaton SurfArea  Perim Inc.Store CumStore Wet Area

(feet) (sqf)  (fee) (abicfest) (abicfest (st

S5.00 1,200 7500 0 0 1,200

56.00 3,185 7945 2100 2100 6,724

57.00 5950 8820 4479 6579 18427
Device Routing Invert  Qutlet Devices

# Primary 5590' 15.0" Round Outlet Culvert L=44.0" RCP, square edge headwall, Ke=0.500

Inlet / Qutet Invert=55.90'/ 55.70' $=0.0045"/ Cc=0500 n=0013 Concrete pipe, bends & connections

Primary OutFlow Max=286 cfs @ 1245 hrs HW=5694 TW=0.00' (Dynamic Tailwater)
L 1=Outlet Culvert (Barrel Controls 286 cfs @3.54 fps)

Pond RG-2: Access Road Bioretention Area
Hydrograph

B Inflow
B Primary

433cls @ 12.16 hrs

r

Inflow Area=55,913 sf
Peak Elev=56.94'
Storage=6,243 cf

15.0"

Round Culvert
n=0.013
L=44.0'
$=0.0045""

2.86¢cls @ 1245 hrs
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APPENDIX E

STONEFIELD STORMWATER MANAGEMENT REPORT, DATED
DECEMBER 30, 2011, LAST REVISED MARCH 11, 2023
CONVEYANCE SYSTEM CALCULATIONS



Structure D-101

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 200 0.005 3.70% 0.15 0.01
Impervious 5,203 0.119 96.30% 0.95 0.91
Total Area 5,403 0.124 0.92
Structure D-102

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,356 0.054 35.55% 0.15 0.05
Impervious 4,272 0.098 64.45% 0.95 0.61
Total Area 6,628 0.152 0.67
Structure D-103

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 1,723 0.040 15.18% 0.15 0.02
Impervious 9,627 0.22) 84.82% 0.95 0.81
Total Area 11,350 0.261 0.83
Structure D-104 7,980 SF (R-101)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,989 0.069 19.40% 0.15 0.03
Impervious 12,418 0.285 80.60% 0.95 0.77
Total Area 15,407 0.354 0.79
Structure D-105

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 1,247 0.029 21.63% 0.15 0.03
Impervious 4518 0.104 78.37% 0.95 0.74
Total Area 5,765 0.132 0.78
Structure D-106

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 0 0.000 0.00% 0.5 0.00
Impervious 4,112 0.094 100.00% 0.95 0.95
Total Area 4,112 0.094 0.95
Structure D-201

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 1,902 0.044 32.59% 0.15 0.05
Impervious 3.934 0.090 67.41% 0.95 0.64
Total Area 5,836 0.134 0.69
Structure D-202

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,454 0.056 39.02% 0.15 0.06
Impervious 3.835 0.088 60.98% 0.95 0.58
Total Area 6,289 0.144 0.64




Structure D-203 1501 SF (R-201)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 3,706 0.085 36.51% 0.15 0.05
Impervious 6,446 0.148 63.49% 0.95 0.60
Total Area 10,152 0.233 0.66
Structure D-204 1444 SF (R-202) & 1262 SF (R-203)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 3,765 0.086 41.46% 0.15 0.06
Impervious 5315 0.122 58.54% 0.95 0.56
Total Area 9,080 0.208 0.62
Structure D-205 7500 SF (R-204)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 12,240 0.281 100.00% 0.95 0.95
Total Area 12,240 0.281 0.95
Structure D-301

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 3,103 0.071 28.41% 0.15 0.04
Impervious 7.821 0.180 71.59% 0.95 0.68
Total Area 10,924 0.251 0.72
Structure D-302

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 1,441 0.033 3497% 0.15 0.05
Impervious 2,680 0.062 65.03% 0.95 0.62
Total Area 4,121 0.095 0.67
Structure D-303

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 885 0.020 15.13% 0.15 0.02
Impervious 4,965 0.114 84.87% 0.95 0.8l
Total Area 5,850 0.134 083
Structure D-304

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 236 0.005 6.83% 0.15 0.01
Impervious 3,220 0.074 93.17% 0.95 0.89
Total Area 3,456 0.079 0.90
Structure D-305L

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 3,262 0.075 100.00% 0.95 0.95
Total Area 3,262 0.075 0.95




Structure D-306

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 719 0.017 10.96% 0.15 0.02
Impervious 5,842 0.134 89.04% 0.95 0.85
Total Area 6,561 0.15! 0.86
Structure D-307

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 286 0.007 8.12% 0.15 0.01
Impervious 3,235 0.074 91.88% 0.95 0.87
Total Area 3,521 0.081 0.89
Structure D-308 7500 SF (R-301)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 12,840 0.295 100.00% 0.95 0.95
Total Area 12,840 0.295 0.95
Structure D-401

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,545 0.058 17.47% 0.15 0.03
Impervious 12,019 0.276 82.53% 0.95 0.78
Total Area 14,564 0.334 0381
Structure D-402

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 945 0.022 12.34% 0.15 0.02
Impervious 6.713 0.154 87.66% 0.95 0.83
Total Area 7.658 0.176 0.85
Structure D-403

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 1 0.003 1.03% 0.15 0.00
Impervious 10,641 0.244 98.97% 0.95 0.94
Total Area 10,752 0.247 0.94
Structure D-404 2533 SF (R-401)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 819 0.019 9.32% 0.15 0.01
Impervious 7,964 0.183 90.68% 0.95 0.86
Total Area 8,783 0.202 0.88
Structure D-405

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 4,906 0.113 100.00% 0.95 0.95
Total Area 4,506 0.113 0.95




Structure D-501 9943 SF (R-501 & R-502)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 767 0.018 5.00% 0.15 0.01
Impervious 14711 0.338 95.96% 0.95 0.91
Total Area 15,330 0.355 0.92
Structure D-502

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.5 0.00
Impervious 4,836 0.111 100.00% 0.95 0.95
Total Area 4,836 0.111 0.95
Structure D-601

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 846 0.019 17.66% 0.15 0.03
Impervious 3,944 0.091 82.34% 0.95 0.78
Total Area 4,790 0.110 0.81
Structure D-602

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 449 0.0i0 7.59% 0.15 0.01
Impervious 5,466 0.125 92.41% 0.95 0.88
Total Area 5915 0.136 0.89
Structure D-603

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,137 0.049 27.17% 0.15 0.04
Impervious 5,727 0.131 72.83% 0.95 0.69
Total Area 7,864 0.181 0.73
Structure D-605 3911 SF (R-601)

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 260 0.006 227% 0.15 0.00
Impervious 1,191 0.257 97.73% 0.95 0.93
Total Area 11,451 0.263 0.93
Structure D-701

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,295 0.053 31.59% 0.15 0.05
Impervious 4,969 0.114 68.41% 0.95 0.65
Total Area 7,264 0.167 0.70
Structure D-702

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 5216 0.120 100.00% 0.95 0.95
Total Area 5216 0.120 0.95
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Structure D-703 RAIN GARDEN

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 5,239 0.120 51.65% 0.15 0.08
Impervious 4,904 0.113 48.35% 0.95 0.46
Total Area 10,143 0.233 0.54
Structure D-704

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 307 0.007 8.37% 0.15 0.01
Impervious 3,359 0.077 91.63% 0.95 0.87
Total Area 3,666 0.084 0.88
Structure D-801

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.060 0.00% 0.15 0.00
Impervious 2,571 0.059 100.00% 0.95 0.95
Total Area 2,571 0.059 0.95
Structure D-802

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 2,450 0.056 160.00% 0.95 0.95
Total Area 2,450 0.056 0.95
Structure D-901

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 5411 0.124 100.00% 0.95 0.95
Total Area 5411 0.124 0.95
Structure D-902

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 4,549 0.104 100.00% 0.95 0.95
Total Area 4,549 0.104 0.95
Structure D-1001

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 6,190 0.142 100.00% 0.95 0.95
Total Area 6,190 0.142 0.95
Structure D-1002

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 5,339 0.123 160.00% 0.95 0.95
Total Area 5,339 0.123 0.95




Structure D-1101

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 4,003 0.092 100.00% 0.95 0.95
Total Area 4,003 0.092 0.95
Structure D-1102

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 4,003 0.092 100.00% 0.95 0.95
Total Area 4,003 0.092 0.95
Structure D-1103

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 1,592 0.037 100.00% 0.95 0.95
Total Area 1,592 0.037 0.95
Structure D-1104

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 1,414 0.032 100.00% 0.95 0.95
Total Area 1,414 0.032 0.95
Structure D-1201

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 1,558 0.036 100.00% 0.95 0.95
Total Area 1,558 0.036 0.95
Structure D-1202

Cover Area (§l?) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 1,558 0.036 100.00% 0.95 0.95
Total Area 1,558 0.036 0.95
Structure D-1301

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 3,967 0.091 100.00% 0.95 0.95
Total Area 3,967 0.091 0.95
Structure D-1302

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.5 0.00
Impervious 6,219 0.143 100.00% 0.95 0.95
Total Area 6,219 0.143 0.95




Structure D-1303

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 12,534 0.288 61.97% 0.15 0.09
Impervious 7.692 0.177 38.03% 0.95 0.36
Total Area 20,226 0.464 0.45
Structure D-1304

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 295 0.007 5.08% 0.15 0.01
Impervious 5,513 0.127 94.92% 0.95 0.90
Total Area 5.808 0.133 0.91
Structure D-1305

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 6,684 0.153 38.55% 0.15 0.06
Impervious 10,653 0.245 61.45% 0.95 0.58
Total Area 17,337 0.398 0.64
Structure D-1401

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 10,231 0.235 24.32% 0.15 0.04
Impervious 31,842 0.731 75.68% 0.95 0.72
Total Area 42,073 0.966 0.76
Structure D-1402

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 2,876 0.066 18.10% 0.15 0.03
Impervious 13,016 0.299 81.90% 0.95 0.78
Total Area 15,891 0.365 0.81
Structure D-1403

Cover Area (SF) Area (acres) % of Total (o Weighted C
Lawns 9,138 0.210 50.05% 0.15 0.08
Impervious 9,119 0.209 49.95% 0.95 0.47
Total Area 18,257 0419 0.55
Structure D-1405

Cover Area (SF) Area (acres) % of Total Cc Weighted C
Lawns 2,509 0.058 29.35% 0.15 0.04
Impervious 6,041 0.139 70.65% 0.95 0.67
Total Area 8,550 0.196 0.72
Structure D-1404

Cover Area (SF) Area (acres) % of Total C Weighted C
Lawns 0 0.000 0.00% 0.15 0.00
Impervious 4,049 0.093 100.00% 0.95 0.95
Total Area 4,049 0.093 0.95
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Line Line Gnd/Rim | Gnd/Rim | Invert | Invert Line Line | Line | Flow | Capac | Tc HGL HGL Drng | Runoff | Line Ve!
No. ID El Dn ElUp Dn Up Size | Type | Slope | Rate Full Dn Up Area | Cosff | Length Dn
ft) (ft) (ft) {ft) (in) (%) | (cfs) [ (cfs) | (min) | (ft) () (ac) © (ft) (ft/s)

1 D705-D704 54.50 58.50 54.50 54.69 18 Cir | 0.35 1.88 6.17 | 19.2 55.07 5526 | 0.08 0.88 55.000 | 3.05

2 D704-D702 58.50 58.00 | 54.69 | 54.97 15 Cir{ 035 117 384 | 182 | 5545 8552 | 0.12 095 | 79.000 | 1.49

3 D702-D701 §8.00 58.00 54.97 55.11 15 Cir [ 0.52 0.76 465 | 10.0 56.65 6565 | 017 0.70 [ 27.000 | 1.11

4 D704-D703 58.50 57.00 54.69 54.82 12 Cir | 050 | 040 252 | 100 §5.45 5545 | 0.00 0.00 | 26.000 | 0.62

5 D702-M701 58.00 58.50 | 5497 | 655.39 15 Cir | 040 | 0.01 408 [ 11.8 | 5565 5565 | 0.00 0.00 | 105.000 | 0.01
6 M701-B701 59.50 5800 | 5539 | 55.68 15 Cir | 040 | 0.01 407 | 100 | 5565 §573 | 0.00 0.00 | 73.000 | 0.05

7 D9803-D3902 54.50 58.00 54.50 54.70 15 Cir 1.00 1.32 6.46 [ 10.2 54.96 5516 | 0.10 0.95 20.000 | 3.22
8 DS02-DS01 58.00 58.00 §4.70 54.96 15 Cir 100 | 0.73 6.46 | 100 55.16 | 55.30j | 0.12 0.95 26.000 | 1.77
9 D1003-D1002 54.50 58.00 54.50 54.70 15 Cir 1.00 1.56 646 | 103 55.00 §5.20 | 0.12 0.95 | 20.000 | 3.40
10 D1002-D1001 58.00 58.00 54.70 55.09 15 Cir 1.00 0.85 646 | 10.0 65.20 5546 | 0.14 0.95 39.000 | 1.85
1" D1105-D1104 54.50 58.75 | 5450 ( 54.94 15 Cir | 040 | 141 410 | 120 | 55.01 55644 | 0.03 0.95 | 108.000 | 3.00
12 D1104-D1103 58.75 5875 | 5494 | 55.05 15 Cir{ 039 | 125 405 | 118 | 5566 55.68 | 0.04 095 | 28.000 | 1.71
13 D1103-D1102 58.76 58.00 65.05 | 55.76 15 Cir | 040 1.07 409 | 104 5§5.77 56.18 | 0.08 0.95 | 177.000 | 1.46
14 D1102-D1101 58.00 58.00 | 5576 | 5587 15 Cir{ 041 0.54 412 | 100 | 56.39 56.39 | 0.09 095 | 27.000 | 0.89
15 D1203-D1202 55.00 57.75 | 5500 | 5509 15 Cir| 053 | 048 470 | 104 | 5528 | 55.37j| 004 095 | 17.000 | 2.32
16 D1202-D1201 57.75 57.75 5§5.09 55.23 15 Cir | 0.50 0.24 4.57 | 10.0 55.47 5548 | 0.04 0.95 28.000 | 0.77
17 D107-D108 54.50 58.00 | 5450 | 54.58 18 Cir | 038 508 6.48 | 136 | 55.50 55.58 | 0.09 095 | 21.000 | 4.08
18 D106-D105 58.00 6800 | 5458 | 654.82 18 Cir | 040 | 464 664 | 133 | 5577 5587 | 0.13 0.78 | 60.000 | 3.09
19 D105-D104 58.00 58.00 | 5482 | 65493 18 Cir | 050 | 4.08 743 | 132 | 56.15 §6.17 | 0.35 079 | 22,000 | 246
20 D104-D103 58.00 §8.00 | 5493 | 5533 18 Cir; 050 | 255 743 | 124 | 56.33 56.36 | 0.26 083 | 80.000 ( 148
21 D103-D101 58.00 5§8.00 | 5533 | 55.82 15 Cir { 0.51 0.51 459 | 100 | 56.42 56.42 | 0.12 0.67 | 97.000 | 0.45
22 D103-D102 58.00 §8.00 55.33 55.95 15 Cir | 0.50 0.88 457 | 10.0 56.42 5647 | 0.15 0.92 | 124.000 | 0.77
23 D208-D205 54.50 58.00 | 5450 | 54.58 18 Cir | 040 | 432 664 | 121 56.38 6546 | 0.28 0.95 | 20.000 | 4.01
Lawrence MUCD Number of lines: 58 Date: 3/11/2013
NOTES: ** Critical depth
Storm Sewers
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Line Line Gnd/Rim | Gnd/Rim | Invert | Invert Line Line | Line | Flow | Capac | Tec HGL HGL Drng | Runoff | Line Vel
No. ID El Dn El Up Dn Up Size | Type | Slope | Rate Full Dn Up Area | Coeff | Length Dn
(ft) (ft) (ft) (f) (in) (%) | (cfs) | (cfs) | (min) | (ft) (ft) (ac) [ (C) (ft) (tvs)
24 D205-D204 58.00 58.00 54.58 | 54.82 18 Cir | 041 277 6.70 | 11.7 55.59 5563 | 0.21 0.62 §9.000 | 2.20
25 D204-D203 58.00 58.00 | 54.82 | 55.30 18 Cir{ 045 | 204 707 | 110 | 5574 5587 | 0.23 0.66 | 106.000 | 1.80
26 D203-D202 58.00 58.00 55.30 565.88 156 Cir | 0.50 1.13 457 | 10.2 56.03 | 56.31j | 0.14 0.64 | 116.000 | 1.53
27 D202-D201 58.00 58.00 55.88 56.98 15 Cir [ 0.50 0.57 4.57 | 10.0 56.31 56.32 | 0.13 0.69 20.000 | 1.55
28 D309-D308 54.50 58.00 | 54.50 | 54.60 18 Cir | 030 | 556 578 | 13.8 | 5568 55.78 | 0.30 095 | 33.000 | 3.73
29 D308-D307 58.00 5800 | 5460 | 54.79 18 Cir [ 030 | 4.01 577 | 134 | 56.09 56.16 | 0.08 0.89 | 63.000 | 2.27
30 D307-D308 58.00 5800 | 54.79 55.03 18 Cir | 0.30 3.68 572 | 127 66.25 56.33 | 0.15 0.86 | 81.000 | 210
31 - D308-D303 58.00 58.00 | 55.03 | 55.35 18 Cir | 040 | 213 664 | 118 | 5645 5647 | 0.13 0.83 | 80000 | 1.23
32 D303-D302 58.00 58.00 | 5635 | 5567 15 Cir | 040 | 153 408 | 109 | 56.49 56.52 | 0.10 0.67 | 80.000 | 1.30
33 D302-D301 58.00 58.00 55.67 55.99 15 Cir | 0.40 1.15 408 | 100 56.59 56.62 | 0.25 0.72 80.000 | 1.19
34 D306-D305 58.00 58.00 | 5503 | 55.14 18 Cir| 100| 089 | 1050 | 115 | 5645 5645 | 0.08 085 | 11.000 | 0.52
35 D305-D304 58.00 58.00 | 5514 | 5544 18 Cir{ 100 | 046 | 1050 | 10.0 | 56.45 56.45 | 0.08 0.80 | 30.000 | 0.28
36 M404-D401 58.80 58.00 55.00 55.44 15 Cir | 0.51 1.70 459 ( 100 65.52 5597 | 0.33 0.81 87.000 | 3.50
37 M402-D402 58.80 58.30 | 55.00 | 55.86 15 Cir | 050 | 097 458 | 100 | 55.39 56.26 | 0.18 0.85 | 171.000 | 2.93
38 M401-D403 58.75 5850 | 55.00 | 55.19 15 Cir | 100 | 150 646 | 100 | 55.49 5568 | 025 094 | 19.000 | 3.35
39 D406-D405 54.50 58.00 54.50 54.62 18 Cir | 0.50 4.42 743 | 111 55.33 5546 | 0.11 0.95 24000 | 4.4
40 D405-D404 58.00 58.00 | 54.62 | 55.01 18 Cir | 0.51 3.80 747 | 106 | 55.89 5596 | 0.20 088 | 77.000 | 237
41 D404-M401 58.00 58.75 | 55.01 55.75 18 Cir| 070 | 270 882 | 100 | 56.14 | 56.38j | 0.00 0.00 | 105.000 | 1.89
42 M1301-D1305 55.80 5475 ( 51.80 | 51.92 15 Cir | 052 | 4.63 466 | 129 | 5266 5292 | 0.40 064 | 23.000 | 5.14
43 D1305-D1304 54.75 5475 | 5192 | 5217 15 Cir | 0.51 0.75 461 | 10.0 | 53.37 5338 | 0.13 0.91 49.000 | 0.61
44 D1305-D1301 54.756 6850 | 51980 | 52.13 15 Cir| 030 | 251 355 122 | 53.37 5349 | 0.09 0.95 | 76.000 | 2.05
45 D1301-D1302 68.50 6850 | 5213 | 5257 15 Cir| 030 | 210 362 108 | 53.58 5§3.72 | 0.14 0.95 | 148.000 | 1.71
46 D1302-D1303 58.50 58.50 | 52.57 | 52.74 15 Cir [ 0.30 1.32 356 | 100 | 53.80 53.82 | 046 045 | 56.000 | 1.08
Lawrence MUCD Number of lines: 58 Date: 3/11/2013

NOTES: ** Critical depth

Storm Sewers
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Line Line Gnd/Rim | Gnd/Rim | Invert | Invert Line Line | Line | Flow | Capac | Tc HGL HGL Drng | Runoff | Line Vel
No. ID ElDn El Up Dn Up Size | Type | Slope | Rate Full Dn Up Area | Coeff | Longth Dn
{ft) () (f) () (in) (%) | (cfs) | (cfs) | (min) | (ft) (ft) (ac) [ (C) (ft) (ft's)
47 D604-D603 55.00 58.00 | 55.00 | 55.33 15 Cir | 030 | 205 362 | 120 55.69 56.02 | 0.18 0.73 | 111.000 | 2.96
48 D603-D602 58.00 58.30 | 5533 | 5593 15 Cir | 040 | 1.32 410 | 108 | 56.22 5643 | 0.14 0.89 | 149.000 [ 1.41
49 D602-D601 58.30 58.30 | 5593 | 56.23 15 Cir | 041 0.57 411 | 10.0 | 56.53 56.59 | 0.11 0.81 74.000 | 0.98
50 D503-D502 54.50 58.00 5450 | 54.65 15 Cir | 100 | 274 6.46 | 104 55.16 56531 | 0.11 0.95 15000 | 4.15
51 D502-D501 58.00 68.50 | 54.65 | 5547 15 Cir| 100 211 646 | 100 | 5531 §6.05j | 0.36 092 | 82.000 | 3.19
52 D606-D805 58.00 58.50 | 55.00 | 5545 15 Cir | 100 [ 1.54 646 | 100 | 5550 | 5585) | 0.26 0.93 | 45.000 | 3.36
53 EXMH-D1403 58.00 58.50 5270 | 53.08 18 Cir [ 030 7.39 572 | 138 54.20 54.83 | 042 0.55 | 128.000 | 4.18
54 D1403-D1402 58.50 58.50 53.08 53.67 18 Cir| 030 6.26 578 | 129 54.97 5566 | 0.37 0.81 | 195.000 | 3.54
55 D1402-D1401 58.50 5850 | 5367 | 54.32 18 Cir [ 030 471 575 | 116 | 5576 56.20 | 0.97 0.76 | 217.000 | 2.67
56 D1401-WQU 58.50 58.50 54.32 54.46 10 Cir | 0.31 0.26 123 | 100 56.36 56.37 | 0.00 0.00 | 44506 | 048
57 EXMH-D1404 58.00 58.50 | 5270 | 52.90 15 Cir | 0.71 1.50 546 | 104 | 53.19 53.39 | 0.10 095 ([ 28.000 | 3.36
58 D1404-D1405 68.50 6850 | 52.90 | 53.14 15 Cir [ 040 | 092 408 | 100 | 53.39 5§3.563 | 0.20 0.72 | 60.000 | 2.05
Lawrence MUCD Number of lines: §8 Date: 3/11/2013
NOTES: ** Critical depth
Storm Sewers
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Line Profile (Line 1) - D705-D704 Page 1 0f 1
| Line 1 - D705-D704 Elev (ft)
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50.00 50.00
i

47.00 47.00

0 5 10 15 20 25 30 35 40 45 50 65 &0 )
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity 7 éover
HingsH “ Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
i (cfs) | (ft) | () (ft) (ft) (ft) (ft) (ft) (ft) (ft's) (ft/s) (ft) (ft)
| 1 I 1.88 1 54.50 | 54.69 0.57 0.57 0.76 55.07 55.26 | 55.45 l 3.05 3.07 -1.50 2.31 ‘
| | | ! i
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012
o - ' Storm Sewers
] ! I | ! I 1 1 | | 1 | I 1 | ! I 1



- ] | . ] . 1 1 | 1 1 i | ! i | | 1 |
Line Profile (Line 2) - D704-D702
|
Line 2 - D704-D702 Elev (ft)
61.00 61.00
. D7p2—
59.00 =T 59.00
| 57.00 57.00
[ =
55.00 ———————— ——— £R.00
L - eyl iorrrerY o ?QDUUL_f-T15"@035I ,‘r) .................................... UL (g
£3.00 53.00
51.00 51.00
0 5 0 16 20 25 30 35 40 45 50 5B£5 60 & TO V5 80 85 90
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity
el | Q I Dn Up Dn | Hw Dn  Up ‘ Jnct ' Dn Up "~ Dn
| cfs) | @ ® @ @ ® @ @ (@ (fus)  (Ws) (@
2 1.17 54.69 54 .97 0.76 0.55 0.68 55.45 55.52 55.65 1.49 227
Lawrence MUCD | No. Lines: 52

2.56

! 1

Page 1 of 1

Cover

Up
(ft)

1.78

i Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 3) - D702-D701 Page 1 of

Line 3 - D702-D701 Elev (ft)
! 61.00 61.00
— D72 — D701
59.00 59.00
57.00 57.00
55.00 55.00
\_ o o 27T Q00LF -1 092% o

| 53.00 53.00
51.00 51.00

0 5 10 15 20 25 30 15 40

Reach (ft)

i Invert Ele;étion ‘ De-pth of Flow 3 Hydraulic Grade Line | Veidcity 7 Cover
| ‘ S - - . | . ‘ | _— |
. T T T ‘ |
‘Lme # Q - Dn Up Dn Up Hw Dn Up - Jnct Dn Up - Dn | Up
) @ @ @® @ () @ @ @ ) (s @@
I | |
3 . 076 54.97 i 55.11 068 ; 0.54 0.58 ‘ 5565 | 5565 = 5569 @ 1.1 1.49 1.78 1.64
‘ Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers

} ! ! 1 1 1 ¥ I } ' i } I 1 1 ! § i



- i } . i . 1 | i | | 1 ] i | | ! ]
Line Profile (Line 4) - D704-D703 Page 1 of 1
Line 4 - D704-D703 Elev (ft)
60.00 ——L- 50.00
A D7es
58.00 58.00
'—_______—_‘_——\.
56.00 56.00
.
£400 t———— 26-040E—12-@-8-50% 54.00
52.00 52.00
50.00 50.00
0 5 10 15 20 25 30 35 40
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Lipie # \ 9 Dn | Up | Dn Up | Hw Dn Up | Jnct - Dn Up Dn Up
| | | .
G R (I (f) (f) M s (ws) () (f)
4 0.40 54.69 54.82 0.76 0.63 0.64 55.45 55.45 55.46 0.62 0.76 2.81 1.18
Lawrence MUCD Run Date:  11/15/2012

No. Lines: 52

Storm Sewers



Line Profile (Line 5) - D702-M701

Page 1 of 1

Line 5 - D702-M701 Elev (ft)
61.00 = 61.00
59.00 == — | 59.00
' | I— =8
57.00 §7.00
BE.00 I s iy I L 55 00
e e {405 000LFF 45" @ 0.40% e 6
£3.00 53.00
51.00 51.00
0 10 20 30 40 50 60 70 a0 a0 100 110 120 130
Reach (ft)
B Invert Elevation Bepth of Flow Hydré_u_lic Grade Line Velocity Co_v.er
(e Q Dn Up . Dn Up Hw | Dn Up Jnct Dn Up Dn Up
cfs) (@ M @ (f) ) (f) (f) fws)  (s) @ @
5 0.01 54.97 55.39 0.68 0.26 0.26 55.65 55.65 55.65 0.01 0.05 1.78 2.86
Lawrence MUCD _ No. Lines: 52 " Run Date: 11/15/2012
- ' ‘ Storm Sewers
1 I 1 1 1 1 i ] 1 1 | 1 1 i ]

i



] i i | 1 1 1
Line Profile (Line 6) - M701-B701

| | | | i i | | i
Page 1 of 1

Line 6 - M701-B701 Elev (ft)
61.00 —47 51.00
59.00 "—==————1=_ 59.00
57.00 r 57.00
e e e e SR _
55.00 L B I3 UULT'13'@H‘1 1 3‘;-_ W £5.00
53.00 £3.00
51.00 51.00
0 5 10 16 20 26 30 3B 40 B0 &5 60 e 70 75 80 85
Reach (ft)
} | Invert Elevation Depth of Flow Hydraulic Grade Line | Velocity ! Cover
Line # Q | ‘ I i : ! ' | 1
f Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
()  ® @™ @ M M @ @ fus) () @ ()
6 0.01 55.39 55.68 0.26 0.05 0.06 55.65 55.73 55.74 0.05 0.58 2.86 1.07
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 7) - D903-D902 Page 1 of 1
Line 7 - D903-D902 Elev (ft)
|
‘ 62.00 62.00
——F
59.00 59.00
e
56.00 E — 56.00
- - s E— i e :
— D0.000Lf - 15" @ 1.00% el it
50.00 20.00
47.00 47.00
0 5 10 15 20 25 30
Reach (ft)
i B Inv-ert Elevartric;n Depth of Flow _ Hydraulic Grade Line Velocity 7 Cover
) | | . | : , |
tne# Q@ | Up " Dn - Up Hw | Dn Up | Jnet Dn . Up ~ Dn | up
(fs) M @@ w M @@ (fus)  (s) () (@)
7 1.32 54.50 54.70 0.46 0.46 0.46 54.96 55.16 55.16 3.22 3.22 -1.25 2.05
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012
- . Storm Sewers
] 1 1 I 1 1 i 1 1 1 1 1 | | 1 |



| I 1 ] 1 | 1 i | | [ 1 i
Line Profile (Line 8) - D902-D901 Page 1 of 1
Line 8 - D902-D901 Elev (ft)
61.00 61.00
- — D901
59.00 £9.00
O
67.00 67.00
556.00 Jg- 5600
- w2800 0LF.~. 157 @-1.00%
53.00 83.00
51.00 51.00
} 0 5 10 15 20 25 30 35 40
‘ Reach (fi)
Invert Elevation 7Depth of Flow Hydraulic Grade Line Velocity Cover
Lines | e Dh Up " Dn Up Hw Dn Up  Jnet Dn Up Dn Up
O N (O (B (5 (I (f) W @ (fs) (s (@) (f)
8 0.73 54.70 54.96 0.46 0.34 | 0.34 55.16 55.30 j 55.30 1.77 2.68 2.05 1.79

Lawrence MUCD

No. Lines: 52

Run Date:  11/15/2012

Storm Sewers



ILine # 1 Q

Line Profile (Line 9) - D1003-D1002 Page 1 of 1
Line 9 - D1003-D1002 Elev (ft)
62.00 62.00
— D1002
£9.00 59.00
—
56.00 - — 56.00
@: s — D :
- D0.000Lf - 15" @ 1.00% |
50.00 50.00 .
47.00 47.00
5 10 15 20 30
Reach (ft)
7 Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Covér
Dn Up | Dn i Up | Hw l Dn | Up  Jnet | Dn . Up | Dn Up |
(cfs) (ft) (ft) - (®) - (ft) - () - (M (ft) - (®) (fis) | (fus) (7 - ()
1.56 54.50 54.70 0.50 0.50 0.50 55.00 55.20 55.20 3.40 3.40 -1.25 2.05
Lawrence MUCD ‘ No. Lines: 52 ' Run Date:  11/15/2012 |
Storm Sewers
1 1 1 1 | 1 1 1 1 1 1 1 1 | 1



i . ] . 1 . i ] 1 1 1 1 1 1 1 i i 1
Line Profile (Line 10) - D1002-D1001
| Line 10 - D1002-D1001 Elev (ft)
61.00 61.00
— D1001
59.00 £9.00
57.00 57.00
55.00 — 55.00
i— T TR TS X K S -
53.00 53.00
51.00 51.00
0 5 10 15 20 25 30 35 il 45 &0
Reach (ft)
— ' - ‘ .
\ Invert Elevation w Depth of Flow | Hydraulic Grade Line Velocity |
Lttt g Dn CUp | Dn Up Hw Dn Up Jnct Dn Up Dn
fs) @ @ @@ @®m ® @@ (fs)  (s) (@)
10 0.85 54.70 55.09 0.50 0.37 0.37 55.20 55.46 55.46 1.85 2.80
Lawrence MUCD : No. Lines: 52

1 1
Page 1 of 1
Cover
Up
()
2.05 1.66

Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 11) - D1105-D1104

? Line 11 - D1105-D1104 Elev (ft)

62.00 62.00

|'— 01104
58.00 83.00
-'_-__F__,_,_i——'—_
-—-‘_—-..-d—ﬂ-'
.
56.00 — ; 56.00
109.000L4]- 15" @ 0.40¢ e

53.00 il LnET4 5300
| 50.00 50.00
|

47.00 47 .00

0 10 20 30 40 50 &0 70 al a0 100 110 120 130
Reach (ft)
o Invert Elevation - Depth of Flow 7 Hydraulic Grade Line | Velocity 7 Cover
Liési# . . Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
o (cfs) (T () (ft) (ft) C () () (ft) (ft) (ft/s) (f/s) (ft) (ft)

‘ ‘ | b | | . | | | | | | |
11 ‘ 1.41 |  54.50 | 54.94 0.51 0.50 ! 0.72 5 55.01 ‘ 55.44 55.66 3.00 3.06 -1.25 2.56
| Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers

1 1 1 | 1 1 1 1 1 1 1 1 i 1 1 1 1 1



=2 - 1 ] i | 1 | I i / 1 | 1 1 J
Line Profile (Line 12) - D1104-D1103 Page 1 of 1

| Line 12 - D1104-D1103 Elev (ft]
61.00 61.00
— D1104 — (01103
59.00 = 89 00
7.00 R7.00 |
— |
55,00 ol —— e e ——e— 55.00
L 28{000Lf - 15| @ 0.39% -
| 53.00 53.00
| |
| 51.00 51.00
‘ 0 5 10 15 20 25 30 35 40
Reach (ft)
Invert Elevation | Depth of Flow | Hydraulic Grade Line | Velocity | Cover
HRAE Q Dn Up Dn Up Hw Dn Up | Jdnet | Dn Up Dn Up
@) o ®m o @ ®m @ ®m we) ws) ® @
12 125 5494  56.05 072 063 072 | 5566 5568 5577 171 203 2.56 2.45
| | | |
i 1 i 1 | | i | | . i 1 - 1 {
Lawrence MUCD | No. Lines: 52 | Run Date: 11/15/2012 }

Storm Sewers



Line Profile (Line 13) - D1103-D1102 Page 1 of 1

Line 13 - D1103-D1102 Elev (ft)
61.00 61.00
N -
D11p
59.00 2" 59.00
57.00 57.00
| ‘
—— —_ — 2 LS
55.00 RS e e —— - ATZ|0000f - 15".@ 0.40% =Tiné 0
Ltine |:_ : | g vt e
53.00 53.00
51.00 51.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Reach (ft)
7 Invert Elevafion - Depth of Flow ] Hydraulic Grade Line“ | Velocity 1 Cover
Line # Q ‘ ' ' ' ' ' '
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
) ® @ @ @ @ @ @ @ (s (s @ @)
13 o 1.07 55.05 5576 | 0.72 0.42 0.63 55.77 56.18 56.39 1.46 2.99 2.45 0.99
Lawrence MUCD i No. Lines: 52 | Run Date:  11/15/2012

Storm Sewers

] 1 1 1 1 1 1 1 i ] i ! i i 1 1 1 1



i | ] | i ] 1 1 | 1 | | | i i | ]
Line Profile (Line 14) - D1102-D1101 Page 1 of 1

Line 14 - D1102-D1101 Elev (ft)
61.00 61.00
—— 1102 =—iFikilL
59.00 59.00
57.00 =I 57.00
- o
55,00 —— — e 55.00
£3.00 £3.00
51.00 51.00
0 5 10 15 20 25 30 35 40
Reach (ft)
Ihvert Elevation Depth of Flow - Hydraulic .Grade Line Velocity Cover
Line # Q A ' ' ' ‘ '
. Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) | () - () - (f) Y (ft) (ft) (ft) (ft) - (fts) ‘ (fus) () (ft)
| 14 054 | 55.76 55.87 0.63 | 0.52 0.54 56.39 = 56.39 5641 | 089 | 1.13 ‘ 0.99 0.88

Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers



Line Profile (Line 15) - D1203-D1202 Page 1 of 1

Line 15 - D1203-07202 P1202 Elev (ft)
53.00 /,,—-'T . 58.00
56.00 — j 55.00
................ o T LT ETI s 1" 2 Ea0/
- 70D0Ct =15 @063% e e
52.00 52.00
£0.00 50.00
43.00 43.00
0 5 10 15 20 25 30
Reach (ft)
- Invert Elevation - Depth of Flow ] Hydraulic Grade Line | Velocity - 7 Cover
L # Q Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
 (cfs) (ft) () (ft) (ft) (ft) | (ft) Y (ft) (fus) | (ft/s) (ft) - ()
| ] ] | ' | | | | | |
15 ! 0.48 55.00 : 55.09 0.28 0.28 0.38 ‘ 5528 = 55.37] 55.47 2.32 2.33 -1.25 : 1.41
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers

1 I 1 1 1 1 1 ] 1 1 i 1 i | 1 1 i 1



} ! ) i ] 1 1
Line Profile (Line 16) - D1202-D1201

Page 1 of 1

Storm Sewers

Line 16 - D1202-D1201 Elev (ft)
60.00 60.00
F— DOT202 — |D1201
58.00 . . - 58.00
o
56.00 }i £6.00
f- 15" @ 0.50%
54.00 | - S ) — 54,00
£2.00 £2.00
50.00 50.00
0 5 10 15 20 25 30 35 40
Reach (ft)
Invert Elevation ‘ Depth of F-II(-JW Hydraulic Gréde Line Velocity Cover
Line # Q ' ' ' ' ‘ '
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) ()
16 024  55.09 \ 55.23 0.38 0.25 0.28 55.47 55.48 \ 55.51 i 0.77 1.39 1.41 ‘ 1.27
| | | | , |
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012



Line Profile (Line 17) - D107-D106 Page 1 of 1

Line 17 - D107-D106 Elev (ft)
62.00 62.00
— D106
59.00 89.00

56.00 __=_-—"‘- . 56.00
i

21000Lf-18] @0.38% | '

; £3.00 . = £3.00

50.00 50.00

47.00 47.00

0 & 10 18 20 25 30 35
Reach (ft)
i B Ihvert Elevation | Depth of?ldw ' Hydraulic Grade Lin"e Velacity \ Cover
Eibieis 9 Dh Up Dn Up Hw Dn Up | Jnet | Dn - Uup Dn Up
(cfs)  (ft) - (® (M - () - - (@) - (® - (®) - (vs)  (fts) () -
i 5.08 54.50 54.58 0.86 0.98 1.18 55.36 55.56 55.76 4.85 413 -1.50 1.92

Lawrence MUCD ‘ No. Lines: 52 ' Run Date:  11/15/2012

Sterm Sewers

1 1 1 1 1 1 1 ) i } ! | i L ] ] ) 1



! 1 | 1 1 i |
Line Profile (Line 18) - D106-D105

1 1 | | | 1 i !
Page 1 of 1

Line 18 - D106-D105 Elev (ft)
| §1.00 61.00
==l P105—
| 5£9.00 £9.00
| [ Y
\
57.00 67.00
‘n_-—
55.00 — 55.00
- e e e ~6@1~GE!GI:f--=---1*8”--@--( 4001 L Line 18
| 53.00 - 53.00
|
51.00 £1.00
0 5 10 15 20 25 30 35 40 a5 50 &5 60 85 70
Reach (ft)
i
|
' Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # - | Dn | Up Dn Up ~ Hw Dn  Up Jnct Dn Up Dn Up
| (cfs)  (ft) ' (ft) (ft) (ft) ! (1) (ft) - () (ft) (t/s) (ft/s) (ft) (ft)
18 4.64 54.58 54.82 1.18 1.05 | 1.33 55.76 55.87 56.15 3.1 3.52 1.92 1.68
Lawrence MUCD . No. Lines: 52 } Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 19) - D105-D104

Page 1 of 1

Line 19 - D105-D104 Elev (ft)
61.00 61.00
| —— D105 — D1p4
59.00 89.00
P
57.00 57.00
55.00 [: £6.00
| e I—— e 22,0005} 18" @ 05005 e A
53.00 £3.00
51.00 51.00
0 5 10 15 20 25 30 35
Reach (ft)
: Invert Elevation D;pt_h of Flow Hydraulic Grade Line Velocity Cover
Line # a [ ] | I~ ’ ; i ' | ; ‘ |
! \ Dn | Up | Dn | Up Hw | Dn - Up | Jnct | Dn - Up . Dn Up
o (cfs) () f® () (ft) (ft) (W o (f) (ft) (ft/s) (ft/s) (ft) (ft)
19 4.08 54.82 54.93 1.33 1.24 1.39 56.15 56.17 56.32 2.46 2.62 1.68 1.57
Lawrence MUCD \ No. Lines: 52 l Run Date:  11/15/2012
. Storm Sewers
1 1 1 1 ] 1 i i 1 ] i i § } | i L]



1 i i | | ! } i I ! 1 !

| | ! i i ] ]
Line Profile (Line 20) - D104-D103 Page 1 of 1

Line 20 - D104-D103 Elev (ft)
61.00 &1.00
— D104 DHG3—
59.00 £9.00
I
57.00 57.00
f 2 B

55.00 : T 85.00

e o e 80.000LF - 18" @050 | | | — Ling 2

. 53.00 - £3.00

51.00 81.00

0 5 10 15 20 256 30 35 40 45 5H0 5bH5 60 6 70 75 80 85 90
Reach (ft)
Invert Elevation . Depth of Flow 7 Hydraulic Grade Line Velocity 7 Cover
[Line # N Up " Dn Up Hw  Dn | Up  Jnct  Dn . Up Dn Up
! (cfs) | (ft) (ft) () (ft) (ft) () (M) (ft) - (fts) \ (fys) | (ft) )
20 2.55 54.93 55.33 1.39 1.02 1.08 56.32 56.35 56.41 1.49 1.99 1.57 1.17

Lawrence MUCD  No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 21) - D103-D101 Page 1 of 1
Line 21 - D103-D101 Elev (ft)
61.00 61.00
— [ — 101
£9.00 59.00
'l 1

I

57.00 1= 57.00
| R : §7 0PI T @00 % i

53.00 53.00
|
| 51.00 51.00
' 0 5 10 15 20 256 30 35 40 45 50 655 60 65 70 75 80 85 90 95 100 105 110

Reach (ft)
Invert iEIevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q l ? ' ‘ ‘ ' ‘ - ‘
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
21 0.51 5533 | 6582 1.08 060 061 56.41 56.42 56.43 0.45 0.88 1.42 0.93
| | | | , | |
Lawrence MUCD " No. Lines: 52 Run Date: 11/15/2012
: 7 Storm Sewers
i I ) 1 ] ) i } i i L i | i )

}



] | 1 i ] i ] ] 1 2 : | | | | i 1
Line Profile (Line 22) - D103-D102 Page 1 of 1

| Line 22 - D103-D102 Elev (ft)
61.00 61.00
— D13 102
59.00 |_ 59.00
: [T
| 57.00 &7.00
55.00 B R (110 e N R 56.00
53.00 53.00
51.00 51.00
0 10 20 30 40 50 60 70 g0 o0 100 10 120 130 140 150
Reach (ft)
|
\
Im.ért Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q ' ' ' ' ' ' ' '
- Dn Up Dn Up Hw Dn Up Jnct Dn Up . Dn Up
1 (cfs) (ft) (ft) - (fY) (ft) (ft) (ft) (ft) (ft) (fis) | (fs)  (ft) | (ft)
f | ' ' { ' I ' ! f I | l
! 22 | 0.88 55.33 55.95 i 108 | 052 057 5641 | 5647 = 56.52 : 0.78 I 1.81 | 1.42 1 0.80
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers



Line Profile (Line 23) - D206-D205 Page 1 of 1

Line 23 - D206-D205 Elev (ft)
62.00 62.00
— D206
59.00 59.00
p—

56.00 T 56.00
N \
‘ : RS D e -

53.00 20.000Lf - 18 0.40% ‘ HHe £3.00

50.00 50.00

47.00 47.00

0 5 10 15 20 25 30
Reach (ft)
7 ; Invert E!ev_ation Depth of Flow : Hydraulic Grade Line Velocity | Cover
: \ _ | . ‘ ! ,
. T \ | 1
[Hinese | 8 | Dn | Up . Dn | Up C Hw ' Dn ~ Up Jnct ~ Dn - Up | Dn Up
) @ @ @ @ @@ @@ ) ds) ()
23 432 54.50 54.58 0.88 0.88 1.01 55.38 55.46 55.59 4.01 3.99 -1.50 1.92
Lawrence MUCD | No. Lines: 52 Run Date:  11/15/2012

Storm Sewers

] i 1 1 ! ) ) i ] ) ) ! ! ) } 1 } 1



) 1 ) ) ) ) )
Line Profile (Line 24) - D205-D204

1 i | ] ! 3 ] 1
Page 1 of 1

Line 24 - D205-D204 Elev (ft)
61.00 £1.00
— D20F —+ D204
89.00 59.00
57.00 67.00
55.00 —ﬁ 66.00
i - ; = |
‘W P e Foe UL || A M b Lo 1% & ST B  Line 95
53.00 +——— 53.00
51.00 51.00
0 b 10 15 20 25 30 35 40 45 80 &5 &0 ) 70
Reach (ft)
Invert Elevation ; Depth of Flow Hydraulic Grade Line Velocity Cover
i ‘ \ ' 1 ! - |
Linesr “ Dn | Up " Dn Up | Hw D Up ‘ Jnct Dn Up Dn ‘ Up
) @ @ @ @ (@) ®  @® fws) (s @ @
24 277 54.58 54.82 1.01 0.81 0.92 55.59 55.63 55.74 2.20 2.84 1.92 1.68
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 25) - D204-D203 Page 1 of 1

Line 25 - D204-D203 Elev (ft)
61.00 61.00
— D204 D203
59.00 rJI: 55.00
57.00 £7.00
55.00 E.__ £5.00
| o] OGLOOOLF - 18" @ 0.45% ) L | — Line 26
53.00 £3.00
51.00 51.00
0 10 20 30 a0 80 60 70 g0 90 100 110 120 130
Reach (ft)
i ] Invert Elevétibﬁ Depth of Flow 7 deraulic Grade Line 1 Velocity | Cover
[Line # Q ‘ 1’ ‘i { ; i S | 1‘- ; | :
. Dn | Up . Dn Up . Hw Dn ‘ Up Jnct ! Dn Up Dn Up
) @ @ @ @ @@ @ s (s @@
25 2.04 54 .82 55.30 0.92 0.57 0.73 55.74 55.87 56.03 1.80 3.30 1.68 1.20
Lawrence MUCD No. Lines: 52 | Run Date: 11/15/2012

Storm Sewers

} i i 1 ! } ) i } } i : ! ) ! i i 1



- i N ) b . | } | } | ] | } 1 | i } } 1 |
Line Profile (Line 26) - D203-D202 Page 1 of 1
Line 26 - D203-D202 Elev (ft)
61.00 81.00
— D2 D202
59.00 I— £9.00
11

57.00 =='—L-" 57.00
| B0 T T 6 O0pEr =15 @ o507 =Tl 55.00
| 3| LA R S NRT] FOUNUVOTONN] NSROsSn| [ SR (NSO [SOROONS SNSRI [So TN e

53.00 53.00

51.00 51.00

0 10 20 30 40 50 &0 70 80 a0 100 110 120 130 140
Reach (ft)
|
. Invert élevalion \ Depth of Flow 7 Hydraulic Grade Line - Velocity 7 Cover
Line # Q | : | | ‘ | f | ' '
Dn Up - Dn Up Hw Dn - Up Jnct Dn Up Dn Up
(cfs) () - (@ @ (M) - (® - () o sy (fus) () (@)
26 | 113 5530 | 55.88 0.73 0.43 | 0.43 | 56.03 56.31] 56.31 153 | 307 | 145 0.87
- \ f ‘ ' i i \ ‘
. 1 , A l | . , : L
Lawrence MUCD I No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 27) - D202-D201

Page 1 of 1

Line 27 - D202-D201 Elev (ft)
61.00 81.00
| 0203 —— D201
59.00 59.00
57.00 — 1 57.00
\
5500 GRe> 9(] nﬂm f = ‘:l” @D ':)nq":'. 55&0
53.00 £3.00
51.00 51.00
0 5 10 15 20 25 30
Reach (ft)
I Invert Elevation Depth of Flow 1\ Hydraulic Grade Line Velocity ! Cover
Lt & Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
| (cfs) @ @ W @ ® " (ft) (ft's) (ts) @ (@
| 27 0.57 55.88 55.98 0.43 0.34 | 0.41 \ 56.31 56.32 \ 56.39 1.55 2.16 0.87 i 0.77
Lawrence MUCD No. Lines: 52 i Run Date:  11/15/2012
- ‘ 7 Storm Sewers
| ’ 1 | ) } ! } ) } i ! ] } i i
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Line Profile (Line 28) - D309-D308 Page 1 of 1
| Line 28 - D309-D308 Elev (f

62.00 62.00
—|D308
59.00 59.00
_——'-'____'_
.4—"-‘-'_-‘_‘
56.00 ____.--___.---'""" 56.00
-__'_—_- """"""""""""""""""""""""""""""""""""""""""""""""""""""
= e ]
- 33.000Lf 418" @ 0.30% . c 00
50.00 50.00
4700 47.00
0 5 10 15 20 25 30 35 40 45
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line _Velocity Cover
Line # Q ' ' ' '
Dn Up Dn Up Hw Dn Up Jnct Dn | Up Dn Up
(cfs) (ft) (ft) (ft) (ft) C(f) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
‘ | . | ‘ .
28 558 5450 54.60 0.95 1.09 | 1.45 55.45 55.69 56.05 473 4.06 } -1.50 1.90
Lawrence MUCD No. Lines: 52 11/15/2012

Run Date:

Storm Sewers



Line Profile (Line 29) - D308-D307

Page 1 of 1

Line 29 - D303-D307 Elev (ft)
61.00 61.00
=i —| D307
56.00 59.00
{
57.00 57.00
™
55.00 55.00
L 7 st A N -63-0p0Lf--118"@8-30 11" L ine 3
£3.00 53.00
51.00 51.00
0 5 10 15 20 25 30 35 a0 45 &0 &5 a0 &b 70 75
Reach (ft)
| Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Li ! | =7 i [ | ' | ' } i |
lee#, _ g - Dn l Up : Dn Up | Hw Dn ; Up | Jnct } Dn - Up Dn | Up
| - (cfs) () ® @ @ @ () (ft) (ft) (fts) (fts) (ft) (ft)
29 4.02 54.60 54.79 1.45 1.33 1.43 56.05 56.12 56.22 2.30 2.42 1.90 1.71
Lawrence MUCD ‘ No. Lines: 52 Run Date: 11/15/2012
. - l Storm Sewers
J ) ) 1 ] } i ! ) i } i 1 i ' ) i



Dn
(ft)

) | ) 1 } 1 1 | i | \
Line Profile (Line 30) - D307-D306
Line 30 - D307-D306 Elev (ft)
61.00 61.00
L T, [— DSDE
59.00 5G8.00
[}
57.00 &7.00
r— B e —W
55.00 556.00
N N I Av@oanes | ool ol
LIMEC £
53.00 53.00
51.00 51.00
0 &5 10 16 20 25 30 35 40 45 50 55 60 @& 0 7 8 8 9 9
Reach (ft)
| - Invert Elevation Depth of Flow ‘ Hydraulic Grade Liné Velocity
|Line # Q i ' i ! 7
Dn Up Dn Up Hw Dn Up Jnct Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft's) (ft/s)
30 3.68 54.79 55.03 1.43 1.26 1.39 56.22 56.29 56.42 212 2.32
Lawrence MUCD No. Lines: 52 |

Page 1 of 1

Cover

Up
(ft)

1.47

Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 31) - D306-D303 Page 1 of 1

Line 31 - D306-D303 Elev (ft)
61.00 61.00
L n3bs D03
59.00 89.00
S
57.00 57.00
_,-F: -
£5.00 J: ) 556.00
Codesobo oL | B0.000LE-8" @04086 | | Ll — Line 32
53.00 53.00
0 5 10 15 20 25 30 35 4 45 50 55 60 6 70 75 80 85 90
1 Reach (ft)
\
| ' Invert Elevation j Depth of Flow Hydraulic Grade Line 7‘ Velocity ; Cover
ine Q Dn - Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
| ) @ ® @ @ @ @@ @ @) s @@
i 31 213 5503 | 55.35 | 139 | 1.09 1.11 | 56.42 56.44 56.46 | 1.25 1.55 1.47 1.15
\ | : |
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers

} ) } i ! ) } } ) ) ! 1 1 i i } i i
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Line Profile (Line 32) - D303-D302 Page 1 of 1
| Line 32 - D303-D302 Elev (ft) i
| 51.00 &1.00 |
— D303 Dp02—
59.00 59.00
—t
57.00 i— 67.00
S BUU0ULT - 15" @[ UAU% = 5R08:
53.00 53.00
51.00 51.00
0 5 10 15 20 26 30 35 40 45 B0 55 60 6 70 75 80 8 90
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Gréde Line Velocity Cover
AR “ Dn Up Dn Up Hw - Dn Up Jnct . Dn Up Dn Up
o (efs) (M) (ft) (ft) (ft) - (f) (t) () (ft) - (fts) (fus) — (ft) - () I
| | | | | ] | | | | | | |
32 . 1.53 55.35 | 5567 | 1.11 0.83 | 090 | 56.46 56.50 ' 56.57 1 1.32 1.77 | 1.40 1.08 |
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers



Line Profile (Line 33) - D302-D301

Page 1 of 1

Line 33 - D302-D301 Elev (ft)
61.00 61.00
L D2 DR01—
£9.00 5900
1ot

57.00 57.00

55.00 L — a0 000 f - 15" @0 408 55 00
‘ 53.00 £3.00
| 51.00 51.00

0 5 10 15 20 25 30 35 40 45 50 55 60 & 70 75 80 85 90
Reach (ft)
Invert Elevation Depth of FIoW _ Hydraulic Gfaﬁe Line Velocity _ Cover
Line # Q ‘ ' ' ' ' '
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
) @@ () ™ () () (ft's) (fls) @ (@)
| 33 1.15 55.67 5599  0.90 062 | 067 . 56.57 56.61 56.66 = 1.21 1.90 1.08 0.76
| | l | i ] i | | _
1 Lawrence MUCD " No. Lines: 52 ' Run Date:  11/15/2012
y . Storm Sewers
} } } i ) } } i ) } ! i 1 1 I } ! 1
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Line Profile (Line 34) - D306-D305 Page 1 of 1
Line 34 - D306-D305 Elev (ft) |
51.00 51.00 |
= D306 — D305
59.00 59.00
|
57.00 57.00
|
65.00 J — 55.00
AT 11.000Lf 415" @ 1.00% L Line3s
53.00 53.00
51.00 51.00
0 B 10 15 20 25 30
Reach (ft)
Invert Elevation Depth of Flow - Hydraulic Grade Line Velocity Cover
Line # Q ' ' ‘ ' ' ' '
Dn Up Dn Up Hw - Dn Up Jnct | Dn . Up Dn Up ‘
B T T (B (R B (1 N | @ @ @ s (s (f) (CI.
' | ‘\
' 34 ‘ 0.90 55.03 55.14 1 1.25 ‘ 1.25 ‘ 1.29 56.42 56.42 56.43 ! 0.74 0.74 | 1.72 ‘ 1.61 ‘
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 35) - D305-D304 Page 1 of 1

Line 35 - D305-D304 Elev (ft)
61.00 61.00
D305 — D304
59.00 59.00
57.00 57.00
P
56.00 ———--]‘—= ] E 55.00
o $0.000LF - 15" @ 1.00%

53.00 53.00

51.00 51.00
| 0 ) 10 15 20 25 30 35 40

: Reach (ft)
Invert Elé\;e_liion | Depth of Flow Hydraﬁlic Grade Line | Velocity Cover
. T o ; T 1 ‘ T : | |
!Lme# Q ! Dh Up Dn U | Hw | Dn | Up | gt " Dn U | Dn | Up
' o (efs) () - (M) () - (®) ' () (@) - o (fts) (i) () (ft)
35 0.46 55.14 55.44 1.25 0.99 0.99 56.43 56.43 56.43 0.37 0.44 1.61 1.31
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers
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Line Profile (Line 36) - M404-D401 Page 1 of 1
Line 36 - M404-D401 Elev (ft)
61.00 e
— D401
59.00 £9.00
i ]
57.00 - &7.00
) jpp—
55.00 - - 55.00
§7.000Lf 15" |1@ 0. 51% .
53.00 53.00
51.00 51.00
0 65 10 15 20 25 30 35 40 45 50 55 660 & 70 75 80 8 90 95 100
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line | Velocity Cover
Line # Q ' ' ' ' ‘ ' '
Dn Up Dn Up Hw Dn Up Jnct Dn . Up Dn Up
J (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (frs)y  (s) () (ft)
| : | | | | | |
3 170 55.00 = 55.44 0.52 0.53 0.71 55.52 55.97 | 56.15 = 350 = 3.42 ‘ 2.65 1.31
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers

i



Line Profile (Line 37) - M402-D402

Page 1 of 1

| Line 37 - M402-D402 Elev (ft)
\
| 51.00 61.00
|— DpO2
59.00 i 59.00
57.00 57.00
= |
5 E - 5

il 710000 15| @ 0.50% : R

53.00 53.00
| 51.00 51.00

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Reach (ft)
. Invert Ei;vation Deptﬁnr;f Flow ] Hydraulic Grade Line , Velocity : Cover
T e — |
Mz B Dn Up ~ Dn  Up Hw | Dn U | Jnct | Dn Up Dn ‘ Up
(cfs) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
37 0.97 55.00 55.86 0.39 0.40 0.53 55.39 56.26 56.39 2.93 2.90 2.65 1.19
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012
‘ ‘ Storm Sewers.
I ! } i ! ! 1 } 1 | 1 i ' } i i |
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Line Profile (Line 38) - M401-D403 Page 1 of 1
| Line 38 - M401-D403 Elev (ft}

61.00 61.00

D403

59.00 59,00

57.00 - 67.00

| 55.00 _ 55.00

19 000LF - 15" @ 1.00%
53.00 53.00
51.00 51.00
0 5 10 15 20 25 30
Reach (ft)
Invert Eleva_tibn Depth of Flow Hydraulic Grade Line Velocity Cc;v_er
Line # Q [ [ ‘ ' ' '
: Dn : Up | Dn Up Hw Dn Up Jnct Dn Up | Dn i Up
(cfs) (ft) (ft) I (ft) (ft) (ft) (ft) - (® (M (ft/s) (ft/s) (ft) ' (ft)
38 1.50 55.00 55.19 0.49 0.49 0.49 55.49 55.68 55.68 3.35 3.36 2.50 2.06

Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 39) - D406-D405

Page 1 of 1

Line 39 - D406-D405 Elev (ft)
62.00 62.00
D405
£9.00 59.00
b
-‘-_-____,_4—'_”'
56.00 _E ___.:——-""..;——‘""-_d = U 56.00
o 24 000LF } 18" @ 0.50% = o
50.00 50.00
47.00 47.00
0 5 10 15 20 25 30 35
Reach (ft)
Invert Elevation ”bepth of Flow Hydrau_lié Grade Line Velocity Cover
:Line# Q Dn ' Up Dn Up Hw Dn Up | Jnct Dn - Up . Dn Up
| efs) (M @ (ft) (f () (ft (ft) M s (s @ (M)
39 4.42 54.50 54.62 0.83 0.84 1.27 55.33 55.46 55.89 4.41 4.37 -1.50 1.88
| Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012
—— 7 - o Storm Sewers
I } ¥ } ! ] 1 } 4 i 1 I | L L i 4

s
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Line Profile (Line 40) - D405-D404 Page 1 of 1
\ ; i
| Line 40 - D405-D404 Elev (ft)

61.00 61.00
— D405 — [404
59.00 £9.00
| 13 \
57.00 57.00
13
H I
55.00 L ; £5.00
L T A E—— ~77.DO0LY~ 180 @ 0.51% b b L dine 4
53.00 —— 53.00
51.00 51.00
0 5 10 156 0 25 30 3 40 45 50 55 60 6 70 75 80 85 90
Reach (ft)
|
\
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
‘Line f , S Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
i (cfs) (ft) (ft) (ft) | (ft) | (ft) (ft) (ft) - (f) - (fs) 1 (fts) (ft) (ft)
) ; | : ‘r | |
40 380 54.62 55.01 127 095 | 113 55.89 55.96 | 56.14 237 | 320 | 188 1.49
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers



Line Profile (Line 41) - D404-M401 Page 1of 1

Line 41 - D404-M401 Elev (ft)
51.00 51.00
r 4401
59.00 - : — 59.00
57.00 — = 57.00

55.00 '— 55.00

63.00 £3.00
51.00 51.00
0 10 20 30 40 50 60 70 g0 80 100 110 120 130
Reach (ft)
- _In\-fert Elevation - B Depth of Flow " Hydraulic Grade Line 7 Velocity B Cover
Line # Q Dn Up Dn Up Hw Dn Up Jnct Dn Up .~ Dn Up
(cfs) (ft) (ft) (ft) (ft) () (ft) (ft) - (f) (ft/s) (fus) () (ft)
, — _ = I ! | , . B S , |
| ‘ | ! | !
41 270  55.01 . 55.75 113 0.63 0.63 56.14 | 56.38]  56.38 189 | 386 | 149 1.50
Lawrence MUCD No. Lines: 52 Run Date:  11/15/2012

Storm Sewers
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Line Profile (Line 42) - M1302-D1305 Page 1 of 1

Line 42 - M1302-D1305 Elev (ft)
57.00 57.00
——[D1308
e - 55.00
53.00 — ' 53.00

51.00 23 000LF 13" @ 0 329 —_— 51.00
4900 4500
47.00 47.00
0 3 10 15 20 25 30 35
Reach (ft)
i | Invért Elévation - Depth of Flow ‘ Hydraulic Grade Line - Velocity ‘ Cover
Line # ' ' 1 \ [ 1 \ f
ne i Q Dn Up Dn Up | Hw . Dn [ Up - Jnet Dn Up ; Dn | Up
cfs) (@) M @@ () ® @ @ s s ) ()
42 2.33 51.80 51.92 0.61 0.64 0.74 52.41 52.56 52.66 3.91 3.72 2.75 1.58
Lawrence MUCD No. Lines: 52 Run Date: 11/15/2012

Storm Sewers



Line Profile (Line 42) - M1301-D1305 Page 1 of 1
Line 42 - M1301-D1305 Elev (ft)
57.00 57.00
— [D1305
55.00 - ——— —— 55.00
£3.00 — —“"*D £3.00
51.00 23.000Lf - H5" @ 0.52% I 51.00
49.00 49.00
47.00 47.00
0 5 10 15 20 25 30 35
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
e @ Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
- (cfs) (ft) (ft) (ft) (ft) () (ft) (ft) (fUs) (ft/s) (ft) (ft)
42 463 51.80 51.92 0.86 1.00 1.45 ‘ 52.66 52.92 53.37 514 | 440 | 275 1.58
, | | . | - i |
Lawrence MUCD ‘ No. Lines: 58 Run Date:  3/11/2013
- ‘ ‘ ) Storm Sewers
! J I I | ¥ ] L} ¥ i } ! I i 1
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Line Profile (Line 43) - D1305-D1304

| I i} | |

Line 43 - D1305-D1304

] l 1 ! i

Page 1 of 1

Elev (ft)

67.00 57.00
— D135 [— D1 304‘
55.00 . ) 55.00
e v FUARatT
£3.00 f £3.00
ol 7407
.00 f—rrder—t—— BOOLL-T3 @0yt L 51.00
45.00 49.00
47.00 4700
0 5 10 15 20 25 30 35 40 45 50 85 &0
Reach (ft)
Invert Elevation Depth of Flow N Hydraulic G-rad-e Line Velocity I Cover
_Line# 4 Dn | Up Dn Up Hw Dn Up Jnct Dn | Up Dn Up
(cfs)  (f) (f) (f) (I ®  ® ® fs)  (ws) @ (@
43 0.75 51.92 52.17 1.25 1.21 1.21 53.37 53.38 53.38 0.61 | 062 158 ‘ 1.33
1 \ ‘
Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013

Storm Sewers



Line Profile (Line 44) - D1305-D1301 Page 1 of 1
! Line 44 - D1305-D1301 Elev (ft}

62.00 62.00

F Df1301
£9.00 89.00
__,_,—-—-—""-.—F'—
— D ,_,_—"'-—4—'—-_-
et
56.00 = — 86.00
1% '_——'-"‘_—
e et 76.000Lf- 15| @ 0] 30% T
50.00 = 50.00
47.00 47.00
0 5 10 15 2 26 30 35 40 45 50 55 60 65 7O & 80 85 90
Reach (ft)
i 7 Invert Elevation | ‘ Depth of lélow Hydraulic Grade L.i;me Veloéiiy Cover
Line # Q : ' ‘ ' '
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs)  (f) () () () (ft) (ft) () (f) (fus)  (fus) (ft) ()
44 | 251 51.90 52.13 1.25 1.25 1.45 53.37 53.49 53.58 2.05 2.05 1.60 5.12
' Lawrence MUCD | No. Lines: 58 Run Date:  3/11/2013
b= ‘ - Storm Sewers
! I I 1 i | ¢ 1 H 1 | { 1 | I
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Line Profile (Line 45) - D1301-D1302 Page 1 of 1
| —D Line 45 - D1301-D1302 D1 ﬁw—liftﬁr

59.00 59.00
57.00 57.00
85.00 85.00
— Y.
53.00 83.00
E_ 148 Q00Lf|- 19" |@ 0.p0% —|Line 48
51.00 = 51.00
49.00 45.00
0 10 20 30 40 50 60 70O 80 9 100 110 120 130 140 150 160 170
Reach (ft)
' Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Lo @ - Dn Up Dn Up Hw Dn Up Jnet Dn Up Dn Up
(cfs) ‘ (ft) ‘ (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
45 2.10 52.13 52.57 1.25 1.15 1.23 53.58 53.72 53.80 1.71 1.78 5.12 4.68
Lawrence MUCD | No. Lines: 58 Run Date:  3/11/2013

Storm Sewers



Lawrence MUCD

Line Profile (Line 46) - D1302-D1303 Page 1 of 1

Line 46 - D1302-D1303 l—Elm 103
£9.00 7 59 00
57.00 57.00
55.00 £5.00
r &:
53.00 —¢ £3.00
e 56.000L - 15"|@ 0.3p%
51.00 : 5100 |
\
49.00 45.00
20 25 30 35 40 45 &0 85 &0 ) 70
Reach (ft)
Invert Elevation Depth of Flow ‘_ Hydraulic Grade Line Velocity — Cover
i | | i |
. Dn Up Hw ~ Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (1)
: | BV | | | | | | |
1.32 1.23 1.08 110 | 53.80 53.82 53.84 1.08 147 468 451 |
~ No. Lines: 58  Run Date:  3/11/2013 i
‘ A Storm Sewers
! ! L] ¥ } i 1 1 1 1 1 L] L] 1
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Line Profile (Line 47) - D604-D603 Page 1 of 1
Line 47 - D604-D603 Elev (ft)
63.00 63.00
3
60.00 |’“ D6 50.00
A0 S—— o 57.00
-__:Ep——"‘-‘-
e M ST e eR—
54.00 000 034% - 54.00
51.00 51.00
43.00 438 00
0 10 20 30 40 50 &0 70 a0 a0 100 110 120 130 140
Reach (ft)
-Invert Elevation | Depth of Flow Hydraulic Grade Line | Velocity Cover
1Line # | e Dn Up ~ Dn | Up - Hw Dn | Up - Jnct Dn | Up Dn Up
) ® @ @ @ @ @ @ @ (s s @ (@)
47 205 | 5500 55.33 0.69 0.69 0.89 | 55.69 56.02 56.22 | 29 298 125 | 142
Lawrence MUCD - No. Lines: 58 ' Run Date:  3/11/2013

Storm Sewers



Line Profile (Line 48) - D603-D602 Page 1 of 1

Line 48 - Do03-Do02 Elev (ft)
61.00 61.00
| =k DE-E'.?.‘—|
59.00 £9.00
m I'L'|
57.00 e —_ 57.00
55.00 L | ) SO0 =10 @ 0 0% —={Tir&bR0
53.00 53.00
51.00 51.00
0 10 20 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170
Reach (ft)
Invert Elevation | Depth of Flow | Hydraulic Grade Liner ' Velocity - | Cover
Line # Q | Q ' ' ‘ ' I [ '
| | | Dn }Up | Dn Up Hw . Dn Up Jnct Dn . Up . Dn Up
) @ @ @ @ @ @ @ @ s s @ ()
i 48 132 | 5533 = 5593 0.89 0.50 060 | 56.22 56.43 | 56.53 141 | 286 | 142 1.12
i Lawrence MUCD - No. Lines: 58 Run Date:  3/11/2013

Storm Sewers
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Line Profile (Line 49) - D602-D601 Page 1 of 1
Line 49 - D602-D601 Elev (ft)
61.00 61.00
— D2 + Deoj
59.00 59.00 |
1\ F
57.00 57.00
= o

65 00— — 74 0POLF 115" @ 0.41% 55,00

£3.00 £3.00

51.00 51.00

0 5 10 15 20 25 30 35 40 45 50 5B5 @60 65 TO 75 B8O 65
Reach (ft)
~ Invert Elevation Depth of Flow Hydraulic Grade Line ‘ Velocity | Cover
. I T ! ! I 1 T t
S @ Dn Up Dn Up Hw Dn Up Jnct Dn | Up Dn Up
cfs)  (f) (f) M @ (f) (f (ft) M s ws) @ )
49 | 0.57 55.93 56.23 060 | 0.36 042 56.53 56.59 ! 56.65 | 0.98 1.97 1.12 | 0.82 1
- No. Lines: 58 3/111/2013

Lawrence MUCD

Run Date:

Storm Sewers



Line Profile (Line 50) - D503-D502 Page 1 of 1

Line 50 - D503-D502 Elev (ft)
62.00 62.00
—— 52
59.00 £9.00
” ---------------- Ur ........ s Wi
- 15.000Lf - 15" @ 1 00% | E— -
50.00 50.00
47.00 47.00
0 5 10 15 20 25 30
Reach (ft)
Invert Elevation Depth of Flow - Hydraulic Grade Line Velocity - Cover
Line # Q ' ‘ [ ' | ' ' ' |
' | Dn Up 1 Dn . Up Hw . Dn ! Up Jnct - Dn Up Dn - Up
s ® @ @ @ @ @ @ @ @) s @ ()
i 50 2,74 54.50 54.65 0.66 0.66 0.66 55.16 | 55.31 55.31 4.15 4.15 -1.25 2.10
| Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013

Storm Sewers

| i 1 i 1 1 1 ] } | i i 1 i 1 1 i I
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Line Profile (Line 51) - D502-D501 Page 1 of 1
Line 51 - D502-D501 Elev (ft)
61.00 61.00
I— P50
59.00 : , 59.00
[
57.00 }‘ 57.00
55.00 — 55.00
L Y N NSRS (N N, e 82.000LE.~ 15%-@- 08—
53.00 — 53,00
51.00 51.00
0 5 10 15 20 25 30 35 46 B0 &5 60 @6 70 75 80 85 90 95
Reach (ft)
|
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
;Line# ] Q . Dn | Up Dn Up - Hw Dn } Up - Jnct . Dn | Up Dn - Up
(cfs) (ft) (ft) (ft) (ft) ~(f) (ft) () - () (ft/s) (ft/s) (ft) (@)
51 2.1 54.65 55.47 0.66 0.58 0.58 55.31 56.05 j 56.05 = 3.19 3.77 2.10 1.78
‘ ] I , i
Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013

Storm Sewers



Line Profile (Line 52) - D606-D605

Page 1 of 1

Line 52 - D606-D605 Elev (ft)
61.00 61.00
— D&0Y

59.00 \ £0.00

57.00 B7.00

£5.00 St — - £5.00

4p 000Lf + 15" @ 1. 00%
53.00 53.00
51.00 51.00
0 5 10 15 20 25 3 35 a0 45 50 K5
Reach (ft)
|
? Invert Elevation Depth of Flb\;v Hydraulic Grade Line Velocity [ Cover
Line # Q ' ' ' ' )
i Dn Up Dn Up Hw ; Dn Up Jnct - Dn Up Dn Up
O T B N B ) (f) (f) ® M s @ws) @ ()
52 1.54 55.00 55.45 0.50 0.50 0.50 55.50 55.95] 55.95 3.36 3.39 1.75 1.80
Lawrence MUCD No. Lines: 58 | Run Date:  3/11/2013
. . - Storm Sewers
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Line Profile (

1 ! 1 1 1
Line 53) - EXMH-D1403

Line 53 - EXMH-D1403

i i i | i
Page 1 of 1

59.00 59.00
57.00 57.00
|
‘ 55.00 £5.00
ae————— T
53.00 83.00
128.000LfF F 18" @ 0.30% L Line 54
51.00 51.00
49.00 49.00
0 10 20 30 40 80 60 70 g0 9 1060 110 120 130 140 150
Reach (ft)
InVert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
HIngsE Q Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (@ (ft) (fy (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
53 7.39 52.70 53.08 1.50 1.50 1.89 54.20 54.83 54.97 4.18 418 3.80 3.92
Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013

Storm Sewers



Line Profile (Line 54) - D1403-D1402 Page 1 of 1
Line 54 - D1403-D1402 Elev (ft)
60.00 — e 80.00
B3.00 R3.00
56.00 56.00
= ]
54 .00 [ 5400
| ! 195.000Lf - 18" @ 0.90% — line 55
52.00 ot 52.00
50.00 50.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 180 200 210 220
Reach (ft)
" Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q f - - : : . ‘
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
fs) @ @ (@ M @ @®m®m @ (fus)  (s) W (f)
54 6.26 53.08 53.67 1.50 1.50 2.09 54.97 55.66 55.76 3.54 3.54 3.92 3.33
Lawrence MUCD No. Lines: 58 Run Date: 3/11/2013
l Storm Sewers
1 1 | 1 i 1 1 1 1 1 1 | | 1 1
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Line Profile (Line 55) - D1402-D1401 Page 1 of 1
Line 55 - D1402-D1401 Elev (ft)
50.00 — A0 5000
I

58.00 58.00

5G.00 = 56.00

54.00 — — 5400

) 217 .000Lf - 18" @ 0.30%% ne 58

52.00 i 52.00
| 80.00 50.00
i 0 20 40 ol 80 100 120 140 160 180 200 220 240 260
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i Invert Elevation | Depth of Flow Hydraulic Grade Line Velocity Cover
(i “ Dn Up Dn . Up Hw Dn Up ~Jnct Dn l Up - Dn | Up
(cfs) (ft) () - (M o @ () (ft) o (vs)  (fs) () ()
55 4.71 53.67 54.32 1.50 1.50 2.04 55.76 56.20 56.36 2.67 2.67 3.33 2.68
Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013

Storm Sewers



Line Profile (Line 56) - D1401-WQU Page 1 of 1
Line 56 - D1401-WQU Elev (ft)
| §1.00 §1.00
i — :1_- I"'_ '.”.'QU
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Reach (ft)
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Line# | Q | F I ' | Z | | l
f | Dn i Up - Dn Up Hw Dn - Up | Jnct Dn . Up Dn | Up
) @ @@ (@ ™ @ (W) (W) @ @
56 026 | 54.32 54 .46 0.83 0.83 1.91 56.36 56.37 56.37 0.48 0.48 | 3.35 3.21
Lawrence MUCD No. Lines: 58 Run Date:  3/11/2013
- V Storm Sewers
1 1 ! 1 1 1 1 1 | 1 | | | | 1 |



OUTLET NO. D-109
OUTLET PARAMETERS

PIPE WIDTH: 2.00
FLOW AT OUTLET: 5.43

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH:  17.46
WIDTH:  23.46

WIDTH (OUTLET):  6.00

OUTLET NO. D-309
OUTLET PARAMETERS

PIPE WIDTH: 2,00
FLOW AT OUTLET: 5.43

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH:  17.46
WIDTH:  23.46

WIDTH (OUTLET): 6.00

FT

CFS

FT

FT

FT

FT

CFS

FT

FT

FT

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

2.00

2372

NO

0.89

2.00

2.72

NO

0.89

FT

CFS/FT

FT

CFS/FT

OUTLET NO. D-206
OUTLET PARAMETERS

PIPE WIDTH: 2.00
FLOW AT OUTLET: 3.70

TAILWATER DEPTH:  0.81

APRON DIMENSIONS

LENGTH:  16.35
WIDTH:  22.35

WIDTH (QUTLET):  6.00

OUTLET NO. D-407
OUTLET PARAMETERS

PIPE WIDTH: 1.50
FLOW AT OUTLET: 4.05

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH: 6.61
WIDTH:  7.15

WIDTH (OUTLET):  4.50

FT

CFS

FT

FT

FT

FT

CFS

FT

FT

FT

FT

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

2.00

1.85

NO

0.54

1.50
2.70

YES

0.89

FT

CFS/FT

FT

CFS/FT



OUTLET NO. D-503
OUTLET PARAMETERS

PIPE WIDTH:  1.50
FLOW AT OUTLET: 2.70

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH:  4.41
WIDTH: 6.26

WIDTH (OUTLET):  4.50

OUTLET NO. D-705
OUTLET PARAMETERS

PIPE WIDTH: 1.50
FLOW AT OUTLET: 1.88

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH: 3.07
WIDTH: 5.73

WIDTH (OUTLET):  4.50

FT

CFS

FT

FT

FT

FT

CFS

FT

FT

FT

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

1.50

1.80

YES

0.52

1.50

YES

0.32

FT

CFS/FT

FT

CFS/FT

OUTLET NO. D-605
OUTLET PARAMETERS

PIPE WIDTH:  1.50
FLOW AT OUTLET:  3.36

TAILWATER DEPTH: 1.44

APRON DIMENSIONS

LENGTH:  5.49
WIDTH:  6.69

WIDTH (OUTLET): __ 4.50

OUTLET NO. D-903
OUTLET PARAMETERS

PIPE WIDTH: __ 1.25
FLOW AT OUTLET: _ 132

TAILWATER DEPTH: 0.81

APRON DIMENSIONS

LENGTH: 2.83
WIDTH: 4.88

WIDTH (OQUTLET):  3.75

FT

CFS

FT

FT

FT

FT

FT

CFS

FT

FT

FT

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

PIPE HEIGHT:

UNIT DISCHARGE:

TAILWATER?

RIPRAP SIZE:

1.50

2.24

YES

0.39

1.25

o i

YES

0.25

FT

CFS/FT

FT

CFS/FT
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APPENDIX F

STONEFIELD STORMWATER MANAGEMENT REPORT, DATED
DECEMBER 30, 2011, LAST REVISED MARCH 11, 2023
DRAINAGE AREA MAPS
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