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Introduction

Consulting Engineer Services (CES) has prepared this Stormwater Management Report for the Greens; a
proposed residentital development consisting of 117 age-restricted multi-family units (39 triplex
buildings) located on Block 14801, Lot 12 on the official Tax Map of the Monroe Township, Gloucester
County, New Jersey (hereinafier the “Site”). The approximate 38.98+ acre Site has frontage along
Franklinville-Turnersville Road, A.K.A. Fries Mill-Blackwoodtown Road, (County Route 655) and
Glassboro-Cross Keys Road (County Route 689).

This report describes the existing stormwater conditions of the site and the potential effects of the
proposed development. This report is intended to be used as part of the Monroe Township Planning
Board, the Gloucester County Planning Board, and the Gloucester County Soil Conservation District’s
application review process, in conjunction with the project drawings.

Description of Existing Conditions

The subject property is comprised of seven (7) onsite drainage areas as well as two (2} offsite drainage
areas. For the purposes of this stormwater management investigation, three (3) different discharge
locations have been analyzed and are listed below:

1. Analysis Point-West: A majority of the existing Site, as well as a small offsite area which
passes through the Site, flows overland in the westerly directly to “Analysis Point-West”, the
existing farm field. Additionally, there is an existing depression on the Site; when the
stormwater in the depression reaches elevation 57.09, it discharges runoff in the westerly
direction to “Analysis Point-West™.

2. Analysis Point-East: A portion of the existing Site, as well as a small offsite area, flows
overland in the easterly direction towards Franklinville-Turnersville Road (County Route 655)
to “Analysis Point-East”. In proposed conditions, there is no stormwater runoff that discharges
to “Analysis Point-East”.

3. Analysis Point-CVS: A small portion of the existing Site flows overland in the northeasterly
direction towards the existing CVS located on Block 14801, Lot 12.02.

A map showing the location of the existing drainage watersheds is included in this report and is entitled
“Pre-Development Drainage Area Map.” A general description of the existing watersheds and their
approximate routes of flow are described below.

» Watershed X1 consists of approximately 19.424 acres which flows overland to the analysis point
“AP-West”. The majority of the area was previously farmed, however, has now gone fallow. The
area 1s also comprised of a dirt road and a small portion of gravel area.

» Watershed X1a consists of approximately 4.61+ acres which flows overland to the analysis
point “AP-West”. The majority of the area was previously farmed, however, has now gone
fallow. The area is also comprised of a small portion of gravel.
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» Watershed X2 consists of approximately 6.71+ acres which flows overland to the analysis point
“AP-East”. The majority of the arca was previously farmed, however, has now gone fallow. The
area is also comprised of a small portion of dirt road.

» Watershed X3 consists of approximately 0.51+ acres which flows overland to the analysis point
“AP-CVS”. The majority of the area was previously farmed, however, has now gone fallow. The
area is also comprised of a small portion of gravel.

» Watershed OFS1 consists of approximately 0.78+ acres which flows overland into watershed X1
and ultimately to analysis point “AP-West”. In the proposed condition, this arca will be
aisturbed. A portion of the disturbed area will be routed to Basin A, which ultimately discharges
to analysis point “AP-West”. The remaining portion will flow overland to the analysis point
“AP-West”. The area 1s comprised of impervious and grassed areas.

» Watershed OFS2 consists of approximately 0.96:+ acres which flows overland into watershed X2
and ultimately to analysis point “AP-East”. In the proposed condition, this area will be disturbed
and will be routed to Basin B, which ultimately discharges to analysis point “AP-West”. The
area is comprised of impervious and grassed areas.

» Watershed UNDIST] consists of approximately 2.48+ acres which flows overland to analysis
point “AP-West”. In the proposed condition, this area will remain undisturbed; therefore, peak
flow rate reductions in accordance with N.JLA.C 7:8 will not be applied to the stormwater runoff
from this watershed. The stormwater runoff from this watershed will continue to flow overland
to the analysis point. The entire area was previously farmed but has now gone fallow.

» Watershed UNDIST2 consists of approximately 1.82+ acres which flows overland to analysis
point “AP-East”. In the proposed condition, this area will remain undisturbed; therefore, peak
flow rate reductions in accordance with N.J.A.C 7:8 will not be applied to the stormwater runoff
from this watershed. The stormwater runoff from this watershed will be directed to Basin B and
ultimately discharge to analysis point “AP-West”. The entire area was previously farmed but has
now gone fallow.

As described above, the majority of the existing Site was previously farmed and has now gone fallow.
Review of historic aerial photographs confirm that this condition has been present for a least the
previous five (5) years and, in accordance with NJDEP regulations, is the appropriate ground cover to
use for these calculations.

The stormwater drainage conditions for the subject property were analyzed using the Technical Release
No. 20 (TR-20) Method, published by the National Resources Conservation Service (NRCS) (formerly
USDA Soil Conservation Service). Additionally, calculations have been performed utilizing the
methodology of separately calculating then combining the runoff volumes from perviouns and directly
connected impervious surfaces within each drainage area. Soils information utilized in the calculations
was based upon the Gloucester County Soil Survey. Peak rates of runoff were determined for the 2-year,
10-year, and 100-year storm events so as to facilitate assessment of impacts on downstream properties
pursuant to applicable regulations.
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Description of Proposed Conditions

Stormwater runoff under developed conditions will be collected by a drainage system consisting of a
series of inlets and pipes that will convey the water to the proposed stormwater management Basins A,
Al, A2, A3, B, and C located on site. The proposed drainage inlets and pipes have been designed to
collect and convey the water from a 25-year storm event utilizing the Rational Method, as appropriate
pursuant to N.J.A.C. 5:21-7.2(c)4.

The stormwater discharge points for the Site under post-development conditions will remain similar to
those under existing conditions. A map showing the proposed drainage conditions are included in this
report entitled “Post-Development Basin Drainage Area Map”. The results are summarized within the
Appendices of the report.

Summary of Methodology

The Site 15 designed to comply with N.JLA.C. 7:8 (Stormwater Management regulations promulgated by
the NJDEP). A detailed description of the methodologies provided for the design of the stormwater
management system follows.

In accordance with the NJDEP Stormwater Best Management Practices Manual, to accurately compute
the rates and volume of stormwater runoff from the site, the runoff volume associated with the pervious
and directly connected impervious portion of the drainage area were computed separately to produce the
runoff volume. Calculations have been based on this requirement. Note that HydroCAD reports show
that pervious and impervious coverages were spilt. This can be seen on the node summary sheet for cach
analyzed storm event, on the background data line as “Split Pervious/Imperv.”.

Existing Watersheds & Allowable Discharge
A summary of the existing drainage conditions of the Site is tabulated below.

Peak Runoff Rates for Existing Watersheds

Watershed Q2 {cfs) Q1o {cfs) Q100 (cfs)
X1 11.85 22.52 4538
Xla 3.56 6.74 13.53
X2 449 8.35 16.79
X3 0.79 1.47 2.89
OFS1 1.31 2.22 427
OFS2 1.59 2.70 5.22
UNDIST1 2.14 4.06 8.13
UNDIST2 1.33 2.52 5.07

The stormwater runoff from watersheds X1a and UNDIST1 pass through the existing on-site depression
before discharging to analysis point “AP-West”. The depression is modeled as a basin and detailed
calculations are included in the appendices of this report.
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The peak runoff rates for the watersheds may be verified by review of the detailed calculations included
in the appendices of this report. A summary of the maximum allowable discharge from the site to each
analysis point, reduced per BMP standards, 1s tabulated in the following table.

Summary of Allowable Discharges from the Site to Analysis Point — West
X1, X1a, OFS1,

Design equir t
St(?l‘%n UNDIST1 Redfillc(:il:)lnid(%) Egiiﬁ?&?:z)e
Discharge (cfs)
2-Year Storm 12.12 50 6.06
10-Year Storm 26.32 75 17.90
100-Year Storm 65.11 80 52.90

*Watershed UNDIST1 remains undisturbed in proposed conditions, therefore peak flow rate reductions
are not applied to the stormwater runoff from this watershed. The peak flow rate reduction in accordance
with N.JLA.C. 7:8 are applied to the stormwater runoff from watersheds X1, X1a, and OFS1 .

Summary of Allowable Discharges from the Site to Analysis Point — East

Design X2, OFS2, Required Total Allowable
Storm UNDIST2 Reduction* (%) Discharge (cfs)
Discharge {cfs)
2-Year Storm 6.19 50 3.79
10-Year Storm 11.70 75 9.41
100-Year Storm 23.53 80 19.84

*Watershed UNDIST2 remains undisturbed in proposed conditions, therefore peak flow rate reductions
are not applied to the stormwater runoff from this watershed. The peak flow rate reduction in accordance
with N.J.A.C. 7:8 are applied to the stormwater runoff from watersheds X2 and OFS2 .

Summary of Allowable Discharges from the Site to Analysis Point - CVS

Design X3 Required Total Allowable

Storm Discharge (cfs) Reduction (%) Discharge {cfs)
2-Year Storm 0.79 50 0.39
10-Year Storm 1.47 75 1.10
100-Year Storm 2.89 80 2.32

Proposed Watersheds

In accordance with N.J.A.C. 7:8, in order to control stormwater runoff quantity impacts, the design
engineer shall, using assumptions and factors necessary for stormwater runoff calculations, complete
one of the following:
1. Demonstrate through hydrologic and hydraulic analysis that for stormwater leaving the site, post-
construction runoff hydrographs for the 2, 10, and 100-year storm events do not exceed, at any
point in time, the pre-construction runoff hydrographs for the same storm events;

2. Demonstrate through hydrologic and hydraulic analysis that there is no increase, as compared to
the pre-construction condition, in the peak runoff rates of stormwater leaving the site for the 2,
10, and 100-year storm events and that the increased volume or change in timing of stormwater
runoff will not increase flood damage at or downstream of the site. This analysis shall include
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the analysis of impacts of existing land uses and projected land uses assuming full development

under existing zoning and land use ordinances in the drainage area,

3. Design stormwater management measures so that the post-construction peak runoff rates for the
2, 10 and 100 year storm events are 50, 75 and 80 percent, respectively, of the preconstruction
peak runoff rates. The percentages apply only to the post-construction stormwater runoff that is
attributable to the portion of the site on which the proposed development or project is to be
constructed. The percentages shall not be applied to post-construction stormwater runoff into
tidal flood hazard areas if the increased volume of stormwater runoff will not increase flood

damages below the point of discharge. For this stormwater analysis, this method was used.

The following tables summarize the flow rates and water surface elevations as well as physical basin
parameters for Basin A.

Basin A Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm (cfs) (cfs) Elevation
WQ Storm 9.06 0.00 14743+
2-Year Storm 13.59 2.04 149.11%
10-Year Storm 30.27 6.08 150.46+
100-Year Storm 63.08 15.82 153.99+
Basin A Physical Parameters
Inflow Drainage Area 30.77 Ac.
Top of Berm Elevation 156.00
Bottom of Basin Elevation 146.25
Emergency Spillway Elevation 154.00
Depth of 100-yr Flow over Emergency Spillway 0.21 ft
Height of Freeboard 1.79 ft
SHWT Elevation* 141.99

*Test Pits #J
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The following tables summarize the flow rates and water surface elevations as well as physical basin

parameters for Basin Al.

Basin Al Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm (cfs) (cts) Elevation
WQ Storm 0.40 0.00 147.75+
2-Year Storm 2.07 1.52 149.86:
10-Year Storm 6.23 4.40 150.93+
100-Year Storm 11.84 7.98 153.88+
Basin AI Physical Parameters
Inflow Drainage Area 32.00 Ac.
Top of Berm Elevation 155.50
. Bottom of Basin Elevation 147.75
Emergency Spillway Elevation 154.00
Depth of 100-yr Flow over Emergency Spitlway 0.17 ft
Height of Freeboard 1.33 ft
SHWT Elevation * 143.63

*Test Pits #E

The following tables summarize the flow rates and water surface elevations as well as physical basin
parameters for Basin A2.

Basin A2 Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm {cfs) (cfs) Elevation
WQ Storm 0.00 0.00 146.50+
2-Year Storm 1.51 0.00 151,32+
10-Year Storm 4.41 1.55 154.09+
100-Year Storm 8.04 8.03 154.28+
Basin A2 Physical Parameters
Inflow Drainage Area 33.07 Ac.
Top of Berm Elevation 155.50
Bottom of Basin Elevation 146.50
Emergency Spillway Elevation 154.00
Depth of 100-yr Flow over Emergency Spillway 0.28 ft
Height of Freeboard 1.22 fi
SHWT Flevation * 143.51
*Test Pits #G
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The following tables summarize the flow rates and water surface elevations as well as physical basin

parameters for Basin A3.

Basin A3 Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm (cfs) (cfs) Elevation
WQ Storm 1.20 0.00 152.26+
2-Year Storm 1.88 0.00 152.99+
10-Year Storm 4.35 0.80 155.01%
100-Year Storm 10.71 8.26 155.06+
Basin A3 Physical Parameters
Inflow Drainage Area 36.06 Ac.
Top of Berm Elevation 155.50
Bottom of Basin Elevation 152.00
Emergency Spillway Elevation 155.00
Depth of 100-vr Flow over Emergency Spillway 0.07 ft
Height of Freeboard 0.43 ft
SHWT Elevation * 144.57

*Test Pits #1

The following tables summarize the flow rates and water surface elevations as well as physical basin
parameters for Basin B.

Basin B Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm (cts) (cfs) Elevation
WQ Storm 9.90 0.45 150.17+
2-Year Storm 16.13 4.60 151.80+
10-Year Storm 31.11 13.14 153.11+
100-Year Storm 66.19 24.32 155.82+
Basin B Physical Parameters
Inflow Drainage Area 18.82 Ac.
Top of Berm Elevation 157.30
Bottom of Basin Elevation 148.50
Emergency Grate Elevation 155.85
Depth of 100-yr Flow over Emergency Spillway 1.10 ft
SHWT Elevation * 144.85

*Test Pits #Q
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The following tables summarize the flow rates and water surface elevations as well as physical basin
parameters for Basin C.

Basin € Characteristics

Design Peak Inflow Peak Outflow Water Surface
Storm (cfs) (cfs) Elevation
WQ Storm 3.60 0.22 154,424
2-Year Storm 442 0.36 154.93+
10-Year Storm 7.92 0.49 155.60+
100-Year Storm 16.13 2.57 156.57+
Basin C Physical Parameters

Inflow Drainage Area 3.52 Ac.

Top of Berm Elevation 159.00

Norma Water Surface Elevation 154.00

Bottom of Basin Elevation 149.00

SHWT Elevation * 145.42

*Test Pits #S

A summary of the proposed discharge from the areas flowing to each point of analysis is tabulated in the
following tables.

Calculation of Proposed Peak Runoff to Analysis Point—West
Design Storm Allowable (cfs) Proposed Runoff (cfs)

2-Year Storm 6.00 028
10-Year Storm 17.90 1.13
100-Year Storm 52.90 8.34

Calculation of Proposed Peak Runoff to Analysis Point—East
Design Storm Allowable (cfs) Proposed Runoff {cfs)

2-Year Storm 3.79 0.00
10-Year Storm 941 0.00
100-Year Storm 19.84 0.00

Calculation of Proposed Peak Runoff to Analysis Point-CVS
Design Storm Allowable (cfs) Proposed Runoff {cfs)

2-Year Storm 0.39 0.34
10-Year Storm 1.10 0.59
100-Year Storm 2.32 1.19

The peak runoff rates in the proposed condition are less than the existing to the same location.
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Basin Design Criferia

Fach nfiltration basin (Basins A, Al, A2, A3, and B) was designed to the criteria, listed below, as
outlined in Chapter 9.5 of the Best Management Practices Manual.

1. Storage Volume, Depth and Duration— As will be shown; the basin will infiltrate the water
quality storm. The basin must fully drain within 72 hours— #2 below states how this criterion was
met. The bottom of the infiltration basin must be 2 feet above the seasonal high water table, as
measured from the bottom of the sand layer. The folowing table lists the distance between the
bottom of the basin and seasonal high water table for each basin.

Distance between
Basin Bottom of | Bottom of SHWT Bottom of Sanrd

Basin Sand Layer | Elevation Layer and SHWT
{ft)
Basin A 146,25 14575 141.99 3,76
Basin Al 147.75 147.25 143.63 3.62
Basin A2 146.50 146.00 143.51 2.49
Basin A3 152.00 151.50 144.57 6.93
Basin B 148.50 148.00 144.85 3.15
Basin C 146.00 N/A 145.42 3.58

As shown in the table above, there is adequate distance between the bottom of the sand layer and
the seasonal high water table.

2. Drain Time- The design permeability rate of the soil must be sufficient to fully drain the basins’
maximum design storm runoff volume within 72 hours. The maximum design storm drain times
for each basin have been calculated to be less than 72 hours, and therefore meets this criterion.
Calculations are included in the Appendix of this report. The permeability rates for each basin is

listed below.
» Basin A: 3.0 in/hr., 23.3 in/hr., 27.5 in/hr., 41.4 in/hr.
» Basin Al:22.95 in/hr., 13.2 in/hr., 25.5 in/hr.
» Basin A2: 20.3 in/hr., 22.3 in/br., 8.9 in/hr.
» Basin A3: 6.33 in/hr.,22.3 in/hr.
» Basin B: 2.1 in/hr., 0.5 in/hr.
» Basin C: 48.0 in/hr., 8.5 in/hr.

The elevation at which the permeability test was performed for Basin B was elevation 153.45
and 154.35. The testing elevations are above the basin bottom, and since the basins are fully
excavated, the restrictive layer is removed. The soil strata beneath the permeability test elevation
is similar to the test pits for Basin A; therefore, it is assumed that the permeability rates are
similar. However, to be conservative, an infiltration rate of 6 in/hr. with a factor of safety of 2 is
used.
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. Bottom Sand Laver— Basin A, Al, A2, A3, and B shall have a 6-inch layer of sand placed in the
bottom of the basin, which will meet the specifications of a K5 soil.

4. OQverflows— Each basin shall convey overflows to downstream drainage systems in a safe and
stable manner.

5. On-Line and Off-Line Systems — All basins are on-line systems.

Conduit OGutlet Protection

Conduit outlet protection is provided at each point of discharge mto the basin in accordance with the
Standard for Soil Erosion and Sediment Control in New Jersey. Calculations for the conduit outlet
protection are included in the Appendix of this report.

Spillway Design

Spillways are proposed for Basins A, Al, A2, and A3 in the form of broad crested weirs and have been
designed to convey the entire 100-year storm event runoff assuming the basin is full. The velocity over
each spillway is listed below:

» Basin A (220 LF Spillway) — 1.25 ft/sec
> Basin Al (68 LF Spillway) — 1.06 ft/sec
» Basin A2 (20 LF Spillway) — 1.33 ft/sec
» Basin 3 (233 LF Spillway) — 0.68 ft/sec

The approximate downstream slope for each spillway is 0.33 ft/ft. The soil at the spillway location is
assumed to be sandy loam (See Appendix). The Standards for Soil Erosion and Sediment Control list the
maximum stable velocity for point discharges for sandy loam as 2.5 ft/sec. Due to the velocity being less
than 2.5 ft/sec, the spillway will not be reinforced.

The spillway calculations can be found in the Appendix of this report.

Groundwater Recharge Analysis

The Stormwater Management Rules require that a proposed major land development comply with one of
the following two groundwater recharge requirements:

Requirement 1: That 100 percent of the site’s average annual pre-developed groundwater recharge
volume be maintained after development; or
Requirement 2: That 100 percent of the difference between the site’s pre- and post-development

2- Year runoff volumes be infiltrated.

Requirement 2 was followed to comply with the recharge requirements. The runoff volumes for are
listed in the following table.
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2- Year Runoff Volumes for the Site

Existing 2-Year Runoff Volume
(all watersheds)

Proposed 2-Year Runoff Volume
(all watersheds)

Net Difference between Existing and Proposed
2-Year Runoff Volume

5.31 acre-feet

4.61 acre-feet

0.70 acre-feet

This yields a net volume of 0.70 acre-feet that is required to be stored in the basins. The volume stored
below the lowest invert elevation of Basin A is 1.24 ac-ft; therefore, the Annual Groundwater Recharge
Requirement as provided by NJDEP is met.

Water Quality

Basins A, Al, A2, A3, and B are designed as an infiltration/detention basin. Therefore, in order to
provide the TSS removal rate as required by the NJDEP BMP Manual chapter 9.5, the entire Water
Quality storm must be retained, filtered by the sand basin bottom and infiltrated into the groundwater,

The peak flow rate for the Water Quality storm to “AP-West” is 0.00 cfs. The entire Water Quality
storm 1s infiltrated into the groundwater between Basins A, Al, A2, A3, and B and the BMP
groundwater quality requirements are met for the infiltration basins.

Basin C is designed as a wet pond, therefore the TSS removal rate as required by the NJDEP BMP
Manual 9.5 is not applied. Water Quality storm hydrographs can be found in the Appendix of this report.

Off-Site Stability Summary

In accordance with the New Jersey Standards for Soil Erosion and Sediment Control, section 21,
stability is demonstrated when the discharge is less than 10 cfs for the 10-year storm. For this
stormwater analysis, Basin A and A3 discharge to “AP-West”. Both Basin A and Basin A3 discharge
0.00 cfs to “AP-West” when infiltration in Basins A and B fails.

For Basins A, Al, B, and C, the flow from the 10-year storm event discharges to a discharge pipe. The
outfall of the discharge pipe was designed in accordance with the New Jersey Standards for Soil Erosion
and Sediment Control, section 12-1, Conduit QOutlet Protection. Therefore, this criterion is met.
Calculations are provided in Appendix of this report.

Groundwater Mounding Analysis

A groundwater mounding analysis has been performed for Basins D, F, G, H, and 1. A spreadsheet was
developed by NRCS to solve the Hantush analytical equation, which can be used to calculate
groundwater mounding. The Hantush equation incorporates simplifying assumptions, including that all
flow is horizontal. The spreadsheet accepts user-supplied values for horizontal soil permeability, initial
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saturated aquifer thickness, specific yield, basin length, basin width, and duration and magnitude of
recharge rate. This spreadsheet was utilized for these calculations.

The following table provides the basin bottom, seasonal high water table elevation, mounding thickness,
and mounded elevation for Basins D, F, G, H, and L.

) Basin Bottom Scasonal High Groundv&.fater Mounded
Basin Elevation Water T_able Moundmg Elevation
Elevation Thickness (ft)
Basin A 146.25 141.99 0.76 142.75
BRasin Al 147.75 143.63 3.81 147.44
Basin A2 146.50 143.51 2.94 146.45
Basin A3 152.00 144.57 2.38 146.95
Basin B 148.50 144.85 3.48 148.33

As shown in the table above, the mounded elevation for each basin is below the basin bottom; therefore,
the groundwater mound will not cause hydraulic breakout at the surface or side slopes of the basin,
within the immediate area around the basin, downstream of the basin or create insufficient treatment of
stormwater runoff.

The anticipated groundwater mounding thickness for Basin A is 0.76 fi at the center of the basin and
reduces to 0.00 feet approximately 80 feet from the center of the basin. The closest dwelling to Basin A
is approximately 245 feet from the center of the basin, Therefore, the resulting groundwater mounding
from Basin A will be insignificant at the nearest dwelling.

The anticipated groundwater mounding thickness for Basin Al is 3.81 ft at the center of the basin and
reduces to 0.00 feet approximately 140 feet from the center of the basin. The closest dwelling to Basin
Al is approximately 145 feet from the center of the basin. Therefore, the resulting groundwater
mounding from Basin A1 will be insignificant at the nearest dwelling.

The anticipated groundwater mounding thickness for Basin A2 is 2.94 ft at the center of the basin and
reduces to 0.00 feet approximately 120 feet from the center of the basin. The closest dwelling to Basin
A2 is approximately 140 feet from the center of the basin. Therefore, the resulting groundwater
mounding from Basin A2 will be insignificant at the nearest dwelling.

The anticipated groundwater mounding thickness for Basin A3 is 2.38 ft at the center of the basin and
reduces to 0.00 feet approximately 140 feet from the center of the basin. The closest dwelling to Basin H
1s approximately 50 feet from the center of the basin. The groundwater mounding thickness at 50 feet
from the basin bottom is approximately 0.87 feet, resulting in a mounded groundwater elevation of
approximately 145.44. the top of slab of the nearest dwelling is 157.60, 12.16 feet higher than the
approximated mounded groundwater elevation. The proposed dwellings do not have a basement,
therefore, the resulting groundwater mounding from Basin A3 will be insignificant at the nearest
dwelling.

The anticipated groundwater mounding thickness for Basin B is 3.48 ft at the center of the basin and
reduces to 0.00 feet approximately 120 feet from the center of the basin. The closest dwelling to Basin I
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is approximately 130 feet from the center of the basin. Therefore, the resulting groundwater mounding
from Basin B will be insignificant at the nearest dwelling.

Detailed calculations can be found in the Appendix of this report.

Nonstructural Strategies

Several nonstructural strategies have been implemented into the design of the project. The purpose of
these strategies is to reduce the impact of development in terms of water quality, water quantity, and
groundwater recharge.

The following nine (9) nonstructural strategies are recommended to be implemented into the design of a
project. For those strategies not implemented, a description of why it was not implemented is also

included.

Protect areas that provide water quality benefits or areas particularly susceptible to erosion
and sediment loss: Any areas that may be susceptible to erosion or sediment loss will be
appropriately stabilized in accordance with NJ Soil Erosion Control Standards.

Minimize impervious surfaces and break up or disconnect the flow of runoff over impervious
surfaces: The construction of the proposed single-family homes are the predominant
improvements on this site. Given the disturbance area is limited to the smallest area
necessary, impervious areas have been minimized to the smallest extent practical.

Maximize the protection of natural drainage features and vegetation. As the site was
previously farmed and has now gone fallow, protecting the natural drainage features and
vegetation will be maximized.

Minimize the decrease in the “Time of Concentration” from pre-developed to post-developed
conditions: Although a decrease in the Time of Concentration is unavoidable, a sizeable
portion of the rear yards in the lots are remaining unpaved, which assists to minimize the
decrease in the Time of Concentration.

Minimize land disturbance including clearing and grading: The construction of the proposed
multi-unit dwellings are the predominant improvements on this site. The limits of the land
disturbances, clearing and grading are minimized.

Minimize soil compaction: A substantial portion of the improvements is the construction of
the proposed multi-unit dwellings which require appropriate compaction to ensure structural
integrity. However, soil compaction will be minimized within the stormwater management
facilities.

Provide low-maintenance landscaping that encourages retention and planting of native
vegetation and minimizes the use of lawns, fertilizers and pesticides: Low maintenance
landscaping is proposed.

STORMWATER MANAGEMENT REPORT PAGE 13

THE GREENS

MONROE TOWNSHIP,
GLOUCESTER COUNTY, NEW JERSEY



Sections

Provide vegetated open channel conveyance systems discharging into and through stable
vegetated areas: With a substantial portion of the site improvements being the construction
of the proposed multi-unit dwellings, there are no areas where an open channel conveyance
system 1s feasible. However, grass swales are proposed to the maximum extent practicable,

Provide other source controls to prevent or minimize the use or exposure of pollutants at the
site, in order to prevent or minimize the release of those pollutants info stormwater runoff.
Such source controls include, but are not limited to:

(1) Site design features that help to prevent accumulation of trash and debris in drainage
systems. Stormwater inlets are designed with ECO-curb pieces and ECO-grates,
compliant with NJPDES Municipal Stormwater Management requirements, which help
reduce the accumulation of trash and debris in the stormwater drainage system.

(2) Site design features that help to prevent discharge of trash and debris from drainage
systems: A trash rack will be provided on the stormwater Outflow Structure to prevent
discharge of trash and debris from the proposed basin.

(3) Site design features that help fo prevent and/or contain spills or other harmful
accumulations of pollutants at industrial or commercial development: The site is a
residential development.

(4) Applying fertilizer in accovdance with the requirements established under the Soil
Erosion and Sediment Control Act, NJS.A 4:24-39 et seq., and implementing rules,
when .establishing vegetation after land disturbance: Fertilizer will be applied in
accordance with the Soil Erosion and Sediment Control Act as indicated on the Soil
Erosion and Sediment Control Notes and Detail plan sheet.

The Greens will be constructed in three (3) sections. Section 1 will consist of the following:

e 48 age restricted units (triplex buildings)

e Storm pipes and structures in roadways (Queensferry — Prestwick — Panmure Loop)

o Storm utilities along Fries Mill Road

¢ Basins A, B, C and the associated pipes and structures

¢ Portion of Basin A3 located to the south of Section 1 buildings

e Stormwater pipe run STMBI on the north side

¢ Stormwater pipe run STMA?2 and STMA7 along Glassboro-Cross Keys Road

¢ Stormwater pipe run STMA10 to E inlet A26 and connect a temporary 24” pipe (280 LIF HP, to
be reused in later sections)from A26 to B17

e Other non-stormwater improvements

Section 2 will consist of the following:
¢ 30 age restricted units (triplex buildings)

¢ Basins Al and AZ and associated pipes and structures

* Remove temporary stormwater pipe run from E nlet A26 to B17

o Install remainder of stormwater pipe run STMA10 E inlet A26 to Basin A

¢ Other non-stormwater improvements
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Section 3 will consist of the following:
e 30 age restricted units (triplex buildings)
e Remaining portion of Basin A3
e QOther non-stormwater improvements

Please refer to the Overall Development Sectioning/Traftic Circulation Plan in the Preliminary/Final
Major Subdivision Plan Set for phasing.

Conclusions

As detailed above, the post-developed flow for both analysis points is reduced below the required
reductions in flow for the 2, 10 and 100 year storms. The site exceeds the appropriate groundwater
recharge requirements. Finally, the site meels the requirements for water quality. Therefore, the
stormwater management system, as designed, is in compliance with the appropriate regulations.
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APPENDIX A

PRE-DEVELOPED DRAINAGE AREA MAP & PRE-DEVELOPED
DRAINAGE CONDITIONS STORM HYDROGRAPHS
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Summary for Subcatchment OFS1:

Runoff = 131cfs@ 12.11 hrs, Volume= 0.135 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ul 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
0.480 98 Unconnected pavement, HSG B
0.300 61  =75% Grass cover, Good, HSG B
0.780 84 Weighted Average
0.300 61 3B8.46% Pervious Area
0.480 98 61.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs}
6.0 Direct Entry,

Subcatchment OF51:
Hydrograph

S o TypeII124hr
2 Year Storm Rainfall=3.30"
Runoff Area=0. 780 ac -
Runoff Volume*o 135 af

| Runoff Depth=2.07"
o Tc*60mm

: CN 61/98

Flow (cfs}

0-KH : 2 - : s b
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Time (hours)
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Summary for Subcatchment OFS2:

Runoff = 159cfs @ 12.11 hrs, Volume= 0.164 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.06-72.00 hrs, dt= 0.05 hrs
Type It 24-hr 2 Year Storm Rainfall=3.30"

Area (ac) CN  Description
0.580 98 Unconnected pavement, HSG B
0,380 61 >75% Grass cover, Good, HSG B
0.980 83 Weighted Average
0.380 61 39.58% Pervious Area
0.580 98 80.42% Impervious Area

Tc Length Slope Velocity Capacily Description

{miny  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,
Subcatchment OFS2:

Hydrograph

! : = Type II! 24 hr
2 Year Storm Rainfall= 3. 30"
e RunoffArea 0960 ac
Runoff Volume-—O 164 af
o *Rli h’&f’f’bé;ii:ﬁ’ ’2’ .0 5“
SRR Tc-BOmm
| CN 61:’98

Flow (cfs)

/////
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Time (hours)
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Summary for Subcatchment UNDIST1:

Runoff = 214cts @ 12.39 hrg, Volume= 0.350 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type il 24-hr 2 Year Storm Rainfali=3.30"

Area (ac) CN  Description
2.480 83 Fallow, crop residue, Good, HSG B
2.480 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

{min} (feet) (ft/f)  (ft/sec) {cfs)
206 150 0.0087 0.12 Sheet Fiow,
Cuitivated: Residue>20% n=0.170 P2=3.30"
2.4 153 0.0111 1.05 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

23.0 303 Total

Subcatchment UNDIST1:
, Hydrograph
/
" D O O O Typelll 24-hr-
: 2 Year Storm Rainfall=3. 30“
o RunoffArea=2 480 ac

- Runoff Volume"O 350 af
Runoff Depth =1, 69"

s  Flow Length=303"
= - Tc=23.0 min
RN - CN=83/0

Y AR T i

0 2 4 6 8 10 1214 ‘ES 1820 2224 26 2530 3234 36 3840424445 4850 5254 56 5560 62 6466587072
Time {hours)
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Summary for Subcatchment UNDIST2:

Runoff = 1.33c¢fs @ 12.52 hrs, Volume= 0.257 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfali=3.30"

Area (ac) CN__ Description
1.820 83 Fallow, crop residue, Good, HSG B
1.820 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

{min)  (fest) {(ft/fty  (ft/sec) (cfs)
27.3 150 0.0043 0.09 Sheet Flow, :
Cultivated: Residue>20% n=0.170 P2=3.30"
4.1 194 0.0062 0.79 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

31.4 344  Total

Subcatchment UNDIST2:
Hydrogfaph

- SRR Type I[I 24-hr
2 Year Storm Ralnfali =3.30"
Runoff Area-«1 820 ac.
Runoff Volume—O 257 af
Runoff Depth 1. 69“

| Flow Length 344'
Tc 31.4 min

- CN 83:’0

Flow {cfs)

zzzzzzz

D 2 4 6 B 10 12 14 ‘?6 1820 2224 26 28 30 3234 36 3840 4244 464850 5254 56 5860 62 6465 68?0 72
Time (hours)
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Summary for Subcatchment X1:

Runoff = 11.85cfs @ 12.67 hrs, Volume= 2.738 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervicus/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 2 Year Storm Rainfall=3.30"

Area (ac) CN  Description
18.890 83 Fallow, crop residue, Good, HSG B
0520 82 Dirtroads, HSGB
0.010 96 Gravel surface, HSG B
19.420 83 Weighted Average
19.420 83 100.00% Pervious Area

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

31.5 150 0.0030 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
11.2 640 0.0080 0.85 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

42.7 790 Total

Subcatchment X1:

Hydrograph
i BEREEE
i il Typeli2ahr
1y : Do :

o) e 2 Year Storm Ramfall—-3 30“77 -
At ﬂg{fﬁMRunoffArea-w420 ac--

| S A “Runoff Volume=2. 738af~7
Runoff Depth 1. 69"- -

;, 7 F!ow Length 79‘0""
g en: -T-c-42 7 mm -
B
4
]

- MELE R # A DA ot
1} 2 4 B 8 10 ﬁ214 16182022242628303234353840424446485052545658 60626466687072
Time {hours})
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Summary for Subcatchment X1a:

Runoff = 356 cfs @ 12.48 hrs, Volume= 0.650 af, Depth= 1.69"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type il 24-hr 2 Year Storm Rainfall=3.30"

Area (ac) CN  Description
4,580 83 Fallow, crop residue, Geod, HSG B
0.030 96 Gravel surface, HSG B
4610 83 Weighted Average
4.610 83 100.00% Pervious Area

T¢c Length Slope Velocity Capacity Description
(min})  (feet) (ft/ft)y  (ft/sec) (cfs)

224 150 0.0070 0.11 Sheet Fiow,
Cultivated: Residue>20% n=0.170 P2=3.30"
6.1 365 0.0100 1.00 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

28.5 515 Total

Subcatchment X1a:
Hydrograph

o Typeli24-hr
-2 Year Storm Rainfall=3.30"

- Runoff Area=4.610 ac
Runoff Volume=0.650 af
. Runoff Depth=1.69"

- Flow Length=515'
1 Te=28.5min

. CN=83/0

Flow (cfs}

DR 40 SRR
Nzt ——
D 2 4 6 8 101214 15 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time {hours}
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Summary for Subcatchment X2:

Runoff = 4.40cfs @ 12.61 hrs, Volume= (0.946 af, Depth= 1.89"

Runcff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lli 24-hr 2 Year Storm Rainfall=3.30"

Area (ac} CN_  Description
0120 82 Dirtroads, HSG B
6.590 83 Fallow, crop residue, Goed, HSG B
8.710 83 Weighted Average
6.710 83 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
{min)  (feet) (ft/fty  (fUsec) (cfs)

257 150 0.0050 0.10 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
12.3 403 0.0030 0.55 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 {ps

38.0 563 Total

Subcatchment X2:
Hydrograph

Type [II 24-hr”
2 Year Storm Ramfall =3. 30“
o RunoffArea 6710 ac
e Runefi Volume=0 946 af
L RunoffDepth 169"
Flow Length 553’
E Tc =38.0 min
! CN 83,’0

Flow [cfs}

----------
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Time {hours)




2264-02 Existing Type Il 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment X3:

Runoff = 0.79cfs @ 12.13 hrs, Volume= 0.075 af, Depth= 1.77"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfali=3.30"

Area{ac) CN Description
0.040 96 Gravel surface, HSG B
0.470 83 Failow, crop residue, Good, HSG B
0.510 84 Weighted Average
0.510 84 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) {f/ft)  (ft/sec) {cfs)
6.9 34 0.0069 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"

Subcatchment X3:
Hydrograph

N 10t ) Type n-24= hr::

‘ea Storm Ramfall -3, 30“
e e : . RunoffArea—O 510-ac--
|- Runoff Volume=0.075 af
FRE N Runoff, ﬁéb’thf 1 7?“:
'rrFIow Length 34"

s snope-o 0069 'I': ',

o7 1
oesq 1. L
(Y% O I
0554 |
os4 1.
oasd |_
04y | ..
0.357 ;
L S
0.25{'/
024"
0159
014’
0.05%

Flow (cfs)

¢ 2 4 6 8 10 ‘3214 1618202224262830323436384042444648505254555860 626465687072
Time (hours)
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Summary for Pond 1A: Depression

Inflow Area = 7.090 ac, 0.00% tmpervious, Inflow Depth= 1.69" for 2 Year Storm event
Inflow = 567cfs @ 12.45 hrs, Volume= 0.999 af
Qutflow = 0.87cfs @ 15.01 hrs, Volume= 0.370 af, Atten= 85%, Lag= 153.7 min
Primary = 087 cfs @ 15.01 hrg, Volume= 0.370 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=157.12' @ 15.01 hrs Surf.Area= 1.738 ac Storage= 0.673 af

Plug-Flow detention time= 365.1 min calculated for 0.370 af (37% of inflow)
Center-of-Mass det. time= 229.8 min ( 1,096.6 - 866.8)

Volume Invert - Avail.Storage  Storage Description

#1 156.25' 1.515 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf Area inc.Store Cum.Store

(feet) {acres) {acre-feet) (acre-feet)

156.25 0.004 0.000 0.000

156.50 0.321 0.041 0.041

157.00 1.467 0.447 0.488

157.50 2.641 1.027 1.515
Device Routing Invert  Outlet Devices

#  Primary 157.09' 86.0" long x 3.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.80 2.00
2.60 3.00 3.50 4.00 4.50

Coef. (English) 2.44 258 2.68 2.67 265 2.64 2.64 2.68 268 2.72
2.81 292 297 3.07 3.32

Primary OutFlow Max=0.86 cfs @ 15.01 hrs HW=157.12' (Free Discharge)
*_1=Broad-Crested Rectangular Weir (Weir Controls 0.86 cfs @ 0.39 fps)



Type Il 24-hr 2 Year Storm Rainfall=3.30"
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Pond 1A: Depression
Hydrograph

e r:, . w ‘__i - ) :Sfron“:w
SR B lnﬂow Area 7 090 ac

Peak Elev--157 12'
~ Storage=0673 af

Flow (cfs}

0 27 4 6 8 '%D 12 14 1618202224262830 3234 36 38404244464850 5254565860 626466687072
Time (hours)
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Summary for Link AP-CVS: Analysis Point-CVS

Inflow Area = 0.510 ac, 0.00% impervious, iInfiow Depth= 177" for 2 Year Storm event
Inflow = 0.79cfs @ 12.13 hrs, Volume= 0.075 af
Prmary = 0.78cfs @ 12.13 hrs, Volume= 0.075 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, di= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

& Inflow
Primary

" Inflow Area=0.510 ac_

Flow (cfs)

@% |
-féf{“y w#ﬁ‘%*"ﬁ ..'

e T = LN B i 5
0 2 4 6 B 10121416 18 2022 24 25 28 30 32 3436 38 40424446 48 5052 54 56 58606264 66 68 7072
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Summary for Link AP-E: Analysis Point-East

Inflow Area = 9480 ac, 6.11% Impervious, Inflow Depth = 1.73" for 2 Year Storm event
Inflow = 619 cls @ 12.52 hrs, Volume= 1.366 af
Primary = 6.19cfs @ 12.52 hrs, Volume= 1.366 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-E: Analysis Point-East

Hydrograph
oo E Inflow
08 L O O O A I 1.1
1- - Inflow: Area=9.490 ac
5
5
7
: |
S
5
o Ll
1 R gg@' T s e
WV -

e e e e e kil ;
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 27.290 ac, 1.76% Impervious, Inflow Depth= 1.43" for 2 Year Storm event
Inflow 1212 cfs @ 12.65 hrs, Volume= 3.243 af
Primary 1212cfs @ 12.65 hrs, Volume= 3.243 af, Atften= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West

Hydrograph

B I . Inflow Area=27.290 ac
10-; ’
o

o 5]

R

s 1

w87
5
4*: /
2{ ,,,,,,,,,, P
3 B 7 T
A e
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Summary for Subcatchment OFS1:

Runoff = 222cfs @ 12.11 hrs, Volume= 0.225 af, Depth= 3.48"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.00"

Area (ac) CN  Description
0.480 98 Unconnected pavement, HSG B
0.300 61 >75% Grass cover, Good, HSG B
0.780 84 Weighted Average
0.300 61 38.46% Pervious Area
0.480 98 B61.54% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment OFS1:
Hydregraph

Lo o Type lil 24-hr”
10 Year Storm Ramfall 5.00"
: Runoff Area=0.780 ac
Runoff Volume=0. 225 af
Runoff Depth 3 46"
P Tc*‘60mm
CN‘“61.’98,,

Flow (cfs}

pry
£

0-Mra - : : : =
o 2 4 6 8 1012141618202224262330323435384042444548505254565860626466887072
Time {hours}
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Summary for Subcatchment OFS2:

Runoff = 270cfs @ 12.11 hrs, Volume= 0.274 af, Depth= 3.42"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 Year Storm Rainfall=5.00"

Area{ac} CN Description
0.580 98 Unconnected pavement, HSG B
0.380 81 >75% Grass cover, Good, HSG B
0.980 83 Weighted Average
0.380 61  39.58% Pervious Area
0.580 98 60.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(miny  (feety  (ft/ft) (ft/sec) {cfs)

6.0 Direct Entry,
Subcatchment OFS2:
Hydrograph
1

Lo AR TypeII124hr
10 Year Storm Ralnfall 5.00"
. : Runoff Area=0.960 ac
'Runoff Volume=0.274 af
Runoff Depth 342“

‘o . Te=6.0 min

. CN=61/98

2"_.,

Flow (cfs)

0 2 4 6 B 10 12 14 16 1820 2224 26 28 30 3234 36 3840424446 485() 5254 56 586062 6455 587()72
Time (hours)
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Summary for Subcaichment UNDIST1:

Runoff = 406 cfs @ 12.37 hrs, Volume= 0.656 af, Depth= 3.17"

Runoff by SCS TR-20 method, UM=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.00"

Area(ac) CN Description
2.480 83 Fallow, crop residue, Good, HSG B
2,480 83 100.00% Pervious Area

T¢ Length Slope Velocity Capacity Description
{min)  (feet) (fUft)  (ft/sec) (cfs)

206 150 0.0087 012 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
24 153 0.0111 1.05 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

23.0 303 Total

Subcatchment UNDIST1:

Hydrograph
. R . ‘ : | : . E E :
- 10 YzearIS;togrrh Rair:nfa[l#ﬁ;.OO';
_ . Runoff Area=2.480 ac
S " Runoff Volume=0.656 af
o ~ Runoff Depth=3.17"
_:, : . 1
2 21
1
UM ' B

T A vt i e e e e O R i
0 2 4 8 8 101214 16 18 20 2224 26 28 30 32 34 38 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment UNDIST2:

Runoff = 252cts @ 12.50 hrs, Volume= 0.481 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervicus/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hi 24-hr 10 Year Storm Rainfall=5.00"

Area(ac) CN Description
1.820 83 Fallow, crop residue, Good, HSG B
1.820 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

{min)  (feel) (ft/fty  (ft/sec) (cfs)
27.3 150 (0.0043 0.09 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
4.1 194 0.0062 0.79 Shallow Concentrated Flow,

Nearly Bare & Untilied Kv= 10.0 fps

31.4 344 Total

Subcatchment UNDISTZ2:
Hydrograph

- o Type III 24 hr
Do 10 Year Storm Rainfall= 500"
imgmroresor RurrofFAreaﬁ 820 ac”
o RunoffVqumemo 481 af

Runoff Depth 317"

Flow Length= 344'
o ‘fiiZi:E‘fé-ET°314m|“
4 R A - CN 831’0

Flow {cfs)

G 2 4 6 B 1012141618202224262830323436334042444645505254565860626466687072
Time (hours)
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Summary for Subcatchment X1:

Runoff = 2252cfs @ 1265 hrs, Volume= 5.137 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.00"

Area(ac) CN Descriplion
18.890 83 Failow, crop residue, Good, HSG B
0.520 82 Dirtroads, HSGB
0.010 96 Gravel surface, HSG B

19.420 83 Weighted Average
19.420 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (fufty (ft/sec) {cfs)
315 160 0.0030 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
11.2 640 0.0090 0.95 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps

427 790 Total

Subcatchment X1:
Hydrograph
i s s e e e e
2 cfs e i
Year Storm Rainfall=5.00" |
" 'Runoff Area=19.420 ac |
inoff Volume=5.137 af -
Runoff Depth=3.17" "
" Flow Length=790"
0 Te=427 min |

241

224

204
18"

16

Flow {cfs)

O 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48 50 52 54 56 58 60 62 64 65 68 70 72
Time (hours)
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Summary for Subcatchment X1a:

Runoff = B6.74cfs @ 12.46 hrs, Volume= 1.219 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0,00-72.00 hrs, dt= 0.05 hrs
Type il 24-hr 10 Year Storm Rainfall=5.00"

Area (ac) CN  Description
4.580 83 Fallow, crop residue, Good, HSG B
0.030 96 Gravel surface, HSG B
4610 83 Weighted Average
4610 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (f/fty  (ft/sec) (cfs)
22.4 150 0.0070 0.11 Sheet Flow,
Cuitivated: Residue>20% n=0.170 P2= 3.30"
6.1 365 0.0100 1.00 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

285 515 Total

Subcatchment X1a:
Hydrograph

T T

7+

‘ 7 ; = : Type II! 24 hr

6. T 10 Year Storm Ralnfali“s 00“

7777777777 IR RunoffArga—4610ac

5- ‘ Runoff Volume=1.219 af

I - Runoff Depth =3. 17"
£ o+ ' Flow Length‘*515' _

D - Tc=28.6 min.

5]

. CN=83/0

07 2 4 6 8 10 1214 16 1820 2224 26 2830 3234 36 3840 424445 4850 5254 56 5860 62 6466 5870 72
Time (hours)
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Summary for Subcatchment X2:

Runoff = 835cfs @ 12.5% hrs, Volume= 1.775 af, Depth= 3.17"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type {ll 24-hr 10 Year Storm Rainfall=5.00"

Area (ac) CN  Description
0.120 82 Dirtroads, HSG B
6.590 83 Fallow, crop residue, Good, HSG B
6.710 83 Weighted Average
6.710 83 100.00% Pervious Area

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

257 150 0.0050 0.10 Sheet Flow,
Cuitivated: Residue>20% n=0.170 P2=3.30"
12.3 403 0.0030 0.55 Shallow Concentrated Flow,

Neartly Bare & Untilled Kv= 10.0 fps

38.0 553 Total

Subcatchment X2:
Hydrograph
; 10 Year Storm Ramfail 500"
.: ; “ P
- ; Egﬁ | * Runoff Area=6.710 ac
o i T RunoffVqume—1 775 af
]  Runoff Depth=3.17"
Es1 . FlowLength=553
s Al i’j"’?’f'j"’i""-’"=”"":'”’TC"'380mm
g i i CN=B3I0.
a4
2]
]
RY 7 A

Ol 2‘ 4 5 8 10 1214 16 1820 2224 26 2830 3234 36 3840 424448 4850 5254 56 586062 6466 68?0 72
Time {hours)
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Summary for Subcatchment X3:

Runoff = 147 cfs @ 12.12 hrs, Volume= 0.139 af, Depth= 3.27"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Hl 24-hr 10 Year Storm Rainfali=5.00"

Area (ac) CN Description
0.040 86 Gravel surface, HSG B
0.470 83 Fallow, crop residue, Good, HSG B
0.510 84 Weighted Average
0.510 84 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} _ {(feet) (f/ft)  (ft/sec) (cfs)

6.9 34 0.0069 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"

Subcatchment X3:
Hydrograph

L TypeMi2ahr
10 Year Storm Rainfall=5.00"
~© 1 Runoff Area=0.510 ac
11! Runoff Volume=0.139 af

! - Runoff Depth=3.27"
J . Flow Length=34'
' Slope=0.0069 '/

Tc=69 min
. | CN=84/0

0 2 4 6

B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 48 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Pond 1A: Depression

Inflow Area = 7.090 ac, 0.00% Impervious, Inflow Depth= 3.17" for 10 Year Storm event
Inflow = 1074 cfs @ 12.42 hrg, Volume= 1.875 af

Outflow = 587cfs @ 13.08 hrs, Volume= 1.246 af, Atten=44%, Lag=39.6 min
Primary = 587 cfs@ 13.08 hrs, Volume= 1.246 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=157.18' @ 13.08 hrs Surf.Area= 1.897 ac Storage= 0.796 af

Plug-Flow detention time= 199.4 min calculated for 1.245 af (66% of inflow)
Center-of-Mass det. time= 99.7 min ( 948.4 - 848.7 )

Volume invert  Avail Storage  Storage Description
#1 1566.25' 1.515 af Custom Stage Data (Prismatic) Listed below {(Recalc)
Elevation Surf Area Inc.Store Cum.Store
{feet) (acres) (acre-feet) {acre-feel)

156.25 0.004 0.000 0.000

156.50 0.321 0.041 0.041

157.00 1.467 0.447 0.438

157.50 2.641 1.027 1.515
Device Routing invert Outlet Devices

#1  Primary 157.09' 86.0" long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 288 2.72

2.81 2,92 287 3.07 3.32

Primary OutFlow Max=5.96 cfs @ 13.08 hrs HW=157.18" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 5.96 cfs @ 0.74 fps)
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Flow (cfs)

Hydrograph

H Inflow
12-] T Primary
1] : Inflew Area*? 090 ac---
10y T Peak Elev*‘i 57 18'
Storage=0796af
7 o oL : ‘7: f' 7
6 cat
# S
i A%ﬁﬁ . . -
1— ﬁ%’"’ 7 'ﬁ?gﬁjggf, f”fffffﬁﬁ?ﬁf;ﬁf%ffxfﬁﬁffﬁw ﬁxﬁfﬁ"'

Pond 1A: Depression

0 2 4 é é 10 12 14 16 1820222426283'0323436334042444648505254 5553606264 65637'0?2
Time (hours)
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Summary for Link AP-CVS: Analysis Point-CVS

Inflow Area = 0.510ac, 0.00% Impervious, Inflow Depth= 3.27" for 10 Year Storm event

Inflow 147 cfs @ 12.12 hrs, Volume= 0.139 af
Primary 147 cfs @ 12.12 hrs, Volume= 0.139 af, Atten= 0%, Lag= 0.0 min

I

Primary outfiow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

B Inflow
H Primary

iy
!

Flow {cfs)

p o s .'.‘.:;'ﬁfa?’.ﬁf'.-:é?.. .a» __ A—‘z{ ; LA A T
G 2 46 8 1012 14 16 18 20 22 é4 26 28 3'0 32 34 36 38 40 42 44 46 48 5‘0 52 54 5;6 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Link AP-E: Analysis Point-East

Inflow Area = 9490 ac, 6.11% Impervious, Inflow Depth= 3.20" for 10 Year Storm event
Inflow = M70cts @ 12.51 hrs, Volume= 2.530 af
Primary = M.70cfls @ 12.51 hrs, Volume= 2.530 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, d{= 0.05 hrs

Link AP-E: Analysis Point-East
Hydrograph

g Inflow
Primary

3§

124"

 Inflow Area=9.490 ac

117

10}

Flow {cfs}

Time (hours)
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Summary for Link AP-W: Analysis Point-West

inflow Area = 27.290 ac, 1.78% Impervious, Inflow Depth= 2.91" for 10 Year Storm event
Inflow = 26.32cfs @ 12.85 hrs, Volume= 6.608 af
Primary = 28.32cfs @ 12.85 hrs, Volume= 6.608 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West
Hydrograph

inflow
[ Primary

Flow (cfs)

o] .' o - vl o o z F e o s i
0 2 4 8 8 10121416 18202224262830323435384042444648505254565860626466687072
Time (hours)
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Summary for Subcatchment OFS1:

Runoff = 427cfs @ 12.11 hrs, Volume= 0.426 af, Depth= B6.56"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [l 24-hr 100 Year Storm Rainfall=8.50"

Area(ac) CN Description
0480 98 Unconnected pavement, HSG B
0.300 61 >75% Grass cover, Good, HSG B
0.780 84 Weighted Average
0.300 61 38.46% Pervious Area
0.480 98 61.54% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (ft/fty  (ftfsec) {cfs)
6.0 Direct Entry,

Subcatchment OFS1:
Hydrograph

o Type III 24-hr---
100 YearSto'rm Rainfall=8.50"
: Runoff Area=0.780 ac
Runoff Volume=0. 426 af-

Runoff Depth 6. 56"
‘ ; o ; ; Tc—60mm
e ONes /98-

Flow (cfs)

Ol 2 4 6 8 10 12 14 16 1820 2224 25 28 30 3234 36 3840 424446 48 SO 5254 56 5860 82 6468 6870 72
Time (hours)
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Summary for Subcatchment OFS2:

Runoff = 522cfs@ 12.11 hrs, Volume= 0.521 af, Depth= 6.51"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lIt 24-hr 100 Year Storm Rainfall=8.50"

Area (ac) CN Description
0.580 98 Unconnected pavement, HSG B
0.380 61 >75% Grass cover, Good, HSG B
0.960 83 Weighted Average
0.380 61 39.58% Pervious Area
0.5680 98 60.42% Impervious Area

Tc Length Slope Velocity Capacity Description

{min)  (feet) (ft/fty  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment OFS2;

Hydrograph

Type III 24 hr
i 100 Year Storm Ralnfalle 50"
2 Runoff Area-O 960 ac.
Runoff Volume=0. 521 -af
o RunoffDepthGS't"
A T T Te=6.0 min
i oN=61/98

Flow (cfs)

0 2- 4 6 8 10 12 14 16 18 20 2224 26 28 30 3234 36 3840 4244 46 4850 5254 56 5860 62 6456 6570 72
Time (hours)
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Summary for Subcaichment UNDIST1:

Runoff = 8.13cfs @ 12.36 hrs, Volume= 1.334 af, Depth= 6.46"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 100 Year Storm Rainfall=8.50"

Area{ac) CN Description
2.480 83 Fallow, crop residue, Good, HSG B
2.480 83 100.00% Pervious Area

Tc length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  {f/sec) (cfs)
2086 150 0.0087 0.12 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
2.4 153 0.0111 1.05 Shallow Concentrated Flow,
Nearly Bare & Unfilled Kv= 10.0 fbs

23.0 303 Total

Subcatchment UNDIST1:
Hydrograph

R

S 1 Type il 24-hr
-100 Year Storm Rainfall=8.50"-
. Runoff Area=2.480 ac
. 'Rupoff Volume=1.334 af
- iotoooo Runoff Depth=6.46"
.| . Flow Length=303
Ll CN=83/0.

Flow (cfs)

S5

NG e P VUV PR O - B

Thne (hours)
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Summary for Subcatchment UNDIST2:

Runoff = 507cis @ 12.48 hrs, Volume= 0.979 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type HI 24-hr 100 Year Storm Rainfall=8.50"

Area (ac) CN Description
1.820 83 Fallow, crop residue, Good, HSG B
1.820 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

{min)  (feef} (f/fty  (ft/sec) (cfs)
27.3 150 0.0043 0.09 Sheet Fiow,
Cultivated: Residue>20% n=0.170 P2=3.30"
4.1 194 0.0062 0.79 Shallow Concentrated Flow,

Nearly Bare & Unfilled Kv= 10.0 fps

31.4 344 Total

Subcatchment UNDIST2:
Hydrogfaph 7

B . Typeffl24 hr
100 Year Storm Ramfali“s 50"
Runoff Area—1 820 ac-
Runoff Volume=0 979 af
, Runoff Depth 6 46“”
Flow Length—344’
SRR Tc-31 4 min
CN 83!0‘"

Flow (cfs)
(9]
1

2

///////

v 2 P 7
0 2 4 6 8 10 1214 16 1820 2224 252830 3234 36 3840 424446 4850 5254 56 5860 62 6456 68?0 7’2
Time (hours}
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Summary for Subcatchment X1:

Runoff = 4538 cfs @ 12.63 hrs, Volume= 10.448 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100 Year Storm Rainfall=8.50"

Area(ac} CN Description
18.890 83 Fallow, crop residue, Good, HSG B
0.520 82 Dirtroads, HSGB
0010 96 Gravel surface, HSG B
19.420 83 Weighted Average
19.420 83 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
{min) _ (feet) (ft/ft)  (fi/sec) {cfs)

3.5 150 0.0030 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
11.2 640 0.0090 0.95 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

427 790 Total

Subcatchment X1:
Hydrograph

;j;i‘; : ‘ Typel!IZ-r
100 Year Storim Rainfall=8.50" -
EENREE _'Runoff Area=19.420 ac .
| RunoffVolume-—10 448 af
L Runoff Depth 646"‘
--Flow Length-790' '
e Tc—~427m1n_
CN""83!0

Flow (cfs)
[\
h

////////

Q 2 4 6 81012141618202224262830323436384042444648505254565860626466687072
Time (hours)
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Summary for Subcatchment X1a:

Runoff = 13.53cfs @ 12.44 hrs, Volume= 2.480 af, Depth= 6.48"

Runoff by SCS TR-20 method, UH=Delmarva, Split Perviousimperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 100 Year Storm Rainfali=8.50"

Area(ac) CN  Description
4.580 83 Fallow, crop residue, Geood, HSG B
0.030 96 Gravel surface, HSG B
48610 83 Weighted Average
4,610 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ftit)  (ft/sec) (cfs)
22.4 150 0.0070 0.11 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
6.1 365 0.0100 1.00 Shallow Concentrated Flow,

Nearly Bare & Unfilled Kv= 10.0 fps

285 515 Total

Subcatchment X1a;
Hydrograph
TE
13% .

Runoff Volum‘e—2.=480af'

_ i Runoff Depth-—B 46", ,

£ o ' Flow Length=515" _

CHRS R URRRURINN . ER SRR R I I | Tc=28.5min_
6_ _

. ......CN=83/0

G 2 4 6 8 10 12 14 161820 2224 26 2830 32 3436 38 40 4244 464850 52 5456 58 EO 6264 66 6870 72
Time {hours)
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Summary for Subcatchment X2:

Runoff = 16.79¢fs @ 12.57 hrs, Volume= 3.610 af, Depth= 6.48"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 160 Year Storm Rainfall=8.50"

Area(ac) CN_  Description
0.120 82 Dirtroads, HSGB
6.590 83 Fallow, crop residue, Good, HSG B
6.710 83 Weighted Average
6.710 83 100.00% Pervious Area

Tc Length Siope Velocity Capacity Description
{min}  {feed) (fit)  (ft/sec) {cfs)

257 150 0.0050 0.10 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
12.3 403 0.0030 0.55 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

38.0 553 Total

Subcatchment X2:
Hydrograph

'Runoff Depth 6 46“
F[ow Length"553'

Flow (cfs)

datdidila : G T = Azl Frivhi
0 2 4 6 B10‘!21416182022242628303234353340424446485052545658606264666870?2
Time thours)
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Summary for Subcatchment X3:

Runoff = 28%cfs @ 12.12 hrs, Volume= 0.279 af, Depth= 6.58"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type It 24-hr 100 Year Storm Rainfali=8.50"

Area (ac) CN Description
0.040 96 Gravei surface, HSG B
0.470 83 Fallow, crop residue, Good, HSG B
0.510 84 Weighted Average
0.510 84 100.00% Pervious Area

Tc Length Slope Velocity' Capacity Description

{min)  (feet) (f/ft)  (ft/sec) {cfs)
6.9 34 0.0069 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
Subcatchment X3:

Hydrograph

o Typeliiz4 hr

100 Year Storm Ramfall 8. 50“
L " Runoff Area=0.510 ac

Runaﬂ‘ VMolume=0. 279 af

Runoff Depth 658“

" Flow Length=34'

- Slope=0.0069 '/
0 Te=69min
IR CN 84!0

2w/

Flow {cfs)

0 2 4 B 8 101214 1613202224282830323436384042444648505254565860626456687072
Time (hours)
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Summary for Pond 1A: Depression

Inflow Area = 7.080 ac, 0.00% Impervious, Inflow Depth = 6.46" for 100 Year Storm event
inflow = 2155cfs @ 12.41 hrs, Volume= 3.814 af

Outflow = 18.82cfs @ 12.66 hrs, Volume= 3.185 af, Atten= 13%, Lag= 14.7 min
Primary = 18.82cfs @ 12.66 hrs, Volume= 3.185 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 157.29' @ 12.66 hrs Surf Area= 2.148 ac Storage= 1.012 af

Plug-Flow detention time= 128.5 min calculated for 3.183 af (83% of infiow)
Center-of-Mass det. time=61.1 min ( 889.9 - 828.8)

Volume Invert  Avail. Storage  Storage Descripiion
#1 156.25' 1515 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
{feel) (acres) {acre-feet) (acre-feet)
156.25 0.004 0.000 0.000
156.50 0.321 0.041 0.041
157.00 1.467 0.447 0.488
157.50 2.641 1.027 1.515
Device Routing Invert Outlet Devices
#1  Primary 157.09' 86.0"long x 3.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 160 1.80 2.00
2.50 3.00 3.50 4.00 4.50

Coef. (English) 2.44 2.58 2.68 2.67 265 264 2.64 268 268 272
2.81 2.92 297 3.07 3.32

Primary OutFlow Max=18.79 ¢fs @ 12.66 hrs HW=157.29' (Free Discharge)
t_1=Broad-Crested Rectangular Weir (Weir Controls 18.79 ¢fs @ 1.09 fps)
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Pond 1A: Depression
Hydrograph
& Inflow
24 S E Primary
22 ? -% 5 tEREEas Inﬂow Area-«?’ 090 ac:—
=y o [oEes] - R Peak Elev-157 29'-
ki |
= 14 - - S
B B )
2 e - §f‘§§ﬁ :
g ] ; ;?ﬁ:@
IS 1 %3’
8] ‘
4.
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g
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Summary for Link AP-CVS: Analysis Point-CVS

inflow Area = 0.510 ac, 0.00% Impervious, Inflow Depth = 6.58" for 100 Year Storm event
inflow = 289cfs @ 12.12 hrs, Volume= 0.279 af
Primary = 2.89cfs @ 12.12 hrs, Velume= 0.279 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

& Infiow
Primary

3-

2}

Flow {cfs)

7 i

0- 2 -4 6 8 10 12 14 1618 2022242823 30 3234 3638404244484850 5254565860 62646668?072
Time (hours)
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Summary for Link AP-E: Analysis Point-

9.490 ac,
2353 cfs @ 12.50 hrs, Volume=
2353cfs @ 12.50 hrs, Volumes

8.11% Impervious, Inflow Depth = 6.46"
5110 af
5110 af, Afte

Inflow Area =
Inflow =
Primary =

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-E: Analysis Point-East

Hydrograph

East

for 100 Year Storm event

n= 0%, Lag= 0.0 min

B XIS R S A

in

Flow (cfs)

2%

p- , bttt s
0 2 46 8 10121416 1820222

CEhaRL]

4 26

Time (hours}

R
7 4

Inflow
Primary
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 27.280 ac, 1.76% Impervious, Inflow Depth= 6.18" for 100 Year Storm event
inflow = 65.11cfs @ 12.83 hrs, Volume= 14.059 af
Primary = 65.11cfs @ 12.63 hrs, Volume= 14.05¢ af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West
HMydrograph

& Inflow
{3 Primary

Flow (cfs)
w
2

257

s SO B < N R A R A A A

15-:5

104 ‘

sy L e AR 7 A
RV 7 AR g

0 2 4 6 8 10121416 1820 22 24 256 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment OFS1:

Runoff = 1.12cfls @ 1.12 hrs, Volume= 0.041 af, Depth= 0.64"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area(ac) CN Description
0.480 98 Unconnected pavement, HSG B
0.300 61 >75% Grass cover, Good, HSG B
0.780 84 Weighted Average
0.300 61 38.46% Pervious Area
0.480 98 61.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feeb) (f/fty  (fi/sec) {cfs)
6.0 Direct Entry,

Subcatchment OFS1:
Hydrograph

‘ENJDEPZhr
Water Qua!:ty Storm Ramfa!l 1 25“"
- RunoffArea"O 780 ac

Runoff Volume-—O 041 af

Runoff Depth =0.64"

P ©=6.0 min

;Cli\l 151]9!8

Flow {(cfs)

6 2 4 6 B 10 ‘{2 14 16 ‘EBZD 2224 26 2830 3234 36 3840 424446 4850 5254 56 586062 646668?0 72
Time (hours)
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Summary for Subcatchment OFS2:

Runoff = 135cfs @ 1.12 hrs, Volume= 0.050 af, Depth= 0.63"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area{ac) CN Description

0.580 98 Unconnected pavement, HSG B
0.330 61 >75% Grass cover, Good, HSG B
0.960 83 Weighted Average

0.380 61 39.58% Pervious Area

0.580 98 60.42% Impervious Area

Te length Slope Velocity Capacity Description
{(min)  (feef) (ft/fit)  (ft/sec) {cfs)

6.0 Direct Entry,
Subcatchment OFS2:
Hydrograph
1:35:¢ks

: Co : NJ DEP 2 hr
Water Quahty Storm Ra:nfall 1 25"
= . Runoff Area=0.960 ac
Runoff Volume"o 050 af.
Runoff Depth 0.63"
C 1 iTe=6.0 min
. CN=61/98

Flow {cfs)

O ; 5 ,.d ; Hiyzason ’ >
0 2 4 6 8 10 1214 16 1820 2224 26 2830 3234 35 3840 424446 4850 5254 56 5860 62 6466687072
Time (hours)
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Summary for Subcatchment UNDIST1:

Runoff = 058cfs @ 1.44 hrs, Volume= 0.051 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area(ac) CN Description
2.480 83 Fallow, crop residue, Good, HSG B
2.480 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min) {feet) (fi/fty  (ft/sec) (cfs)
206 150 0.0087 0.12 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
2.4 153 §.0111 1.05 Shallow Concentrated Flow,

Nearly Bare & Uniilled Kv= 10.0 fps

230 303 Total

Subcatchment UNDIST1:

Hydrograph
0,5?
D.45“: : P . :
] ~eded-s - Runoff Depth=0-24"
_ 11 . Flow Length=303"
g 035 N Tc=23.0 min
on-as0

0.25 Ei
0.27
0.15

0.7

0,054

Time (hours)
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Summary for Subcatchment UNDISTZ:

Runoff = 0.35cfs @ 1.59 hrs, Volume= 0.037 af, Pepth= 0.24"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area(ac) CN  Description
1.820 83  Fallow, crop residue, Good, HSG B

1.820 83 100.00% Pervicus Area

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

27.3 150 0.0043 0.09 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
4.1 194 0.0082 0.79 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

314 344 Total

Subcatchment UNDIST2:
Hydrograph

Fiow (cfs)

e e e A L T AR L R £ - T 3 s ? T - %
02 4 6 8 101214 16 1820 22242628 30 32 3436 38 4042 44454850 525456 5860 625466687072
Time {hours)
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Summary for Subcatchment X1:

Runoff = 3.08cfs @ 1.82 hrs, Volume= 0.396 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
18.890 83 Fallow, crop residue, Good, HSG B
0.520 82 Dirtroads, HSG B
0.010 96 Gravel surface, HSG B
19.420 83 Weighted Average
19.420 83 100.00% Pervious Area

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

315 150 0.0030 0.08 Sheet Flow,
Cultivated: Residue>20% n=10.170 P2= 3.30"
11.2 640 0.0090 0.95 Shallow Concentrated Fiow,

Nearly Bare & Untilled  Kv= 10.0 fps

427 790 Total

Subcatchment X1;
Hydrograph

LT U T T T NJDEP 2-hr
. Water Quality Storm Rainfali=1.26"
1 Runoff Area=19.420 ac

| Runoff Volume=0.396 af
 Runoff Depth=0.24"
" Flow Length=790"
1 T4z min
| | CN=83i0

Flow (cfs}

Time (hours)
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Sumimary for Subcatchment X1ia:

Runoff = 0.94cfs@ 1.55hrs, Volume= 0.094 af, Depth= 0.24"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfali=1.25"

Area(ac) CN Description
4 580 83 Fallow, crop residue, Good, HSG B
0.030 96 Gravel surface, HSG B
4.610 83 Weighted Average
4610 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min}  {feel) (ft/ft)  (ft/sec) {cfs)

224 150 0.0070 0.11 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
6.1 365 0.0100 1.00 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

285 515 Total

Subcatchment X1a:
Hydrograph

C 011110 NJDEPZ-hr
‘R . Water Quality Storm Rainfall=1 25"
o -1 RunoffArea=4.610 ac
L - Runoff Volume=0.094 af
} " ' ! Runoff Depth=0.24"
T RN  Flow Length=515'
£ it . Tc=28.5 min
Y - © CN=83/0
Wa 7777 e

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 52 64 66 &5 70 72
Time (hours)
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Summary for Subcatchment X2:

Runoff = 114 cfs @ 1.73 hrs, Volume= 0.137 af, Depth= (.24"

Runoff by SCS TR-20 methed, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfali=1.25"

Area (ac) CN Description
0.120 82 Dirtroads, HSG B
6.580 83 Fallow, crop residue, Good, HSG B
6710 83 Weighted Average
6.710 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (fesei) (fUft)  (ft/sec) (cfs)
257 150 0.0050 0.10 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
12.3 403 0.0030 0.55 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

38.0 553 Total

Subcatchment X2:
Hydrograph

. NJ DEP Z-hr
Lo oo o Water Quality Storm Rainfall=1.25"
.. .. RunoffArea=6.710 ac

' Runoff Volume=0.137 af

. I ! Runoff Depth=0.24"

 Flow Length=553

© Te=38.0 min

' CN=83/0

Flow (cfs)

Time (hours)
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Summary for Subcatchment X3:

Runoff = 028cfs@ 1.17 hrs, Volume= 0.012 af, Depth= 0.27"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfali=1.25"

Area {ac) CN Description
0.040 96 Gravel surface, HSG B
0.470 83 Fallow, crop residue, Good, HSG B
0.510 84 Weighted Average
0.510 84 100.00% Pervious Area

Te Length Slope Velocity Capacity Description

(min)  (feet) {ft/fty  (ft/sec) {cfs)
8.9 34 0.0069 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
Subcatchment X3:

Hydrograph

oI P il INd DEP Z-ht
0265 P 7 7 ‘ allty Storm Ramfail 1, 25"
: ‘ . ‘ : Co P Runoff Areamo 510 ac

Flow (efs)

o] 2 4 6 81012141618202224262830323436384042444848505254565860625465587072
Time (hours)
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Summary for Pond 1A: Depression

Infiow Area = 7.090 ac, 0.00% Impervious, Inflow Depth= 0.24" for Water Quality Storm event
Inflow = 151cfs@ 1.51 hrs, Volume= 0.144 af

Qufflow = 000cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 156.69' @ 5.20 hrs Surf.Area= 0.761 ac Storage= 0.144 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no ocutflow)

Volume - Invert  Avail.Storage  Storage Description
#1 158.25' 1515 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) {acre-feet)

156.25 0.004 0.000 0.000

156.50 0.321 0.041 0.041

167.00 1.467 0.447 0.488

157.50 2.641 1.027 1515
Device Routing Invert Qutlet Devices

#1  Prmary 157.09° 86.0° long x 3.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50

Coef. (English} 2.44 2.58 2.68 2.67 2.65 2.64 264 2868 268 2.72
2.81 2.92 297 3.07 3.32

Primary CutFlow Max=0.00 cfs @ 0.00 hrs HW=156.25" (Free Discharge)
1=Broad-Crested Rectangutar Weir ( Controls 0.00 cfs)
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Pond 1A: Depression

Hydrograph

& Inflow
Primary

!nflow Area—? 690 ac
: Q Peak Eiev-—-156 69‘
. Storage=0.144 af

Flow (cfs)

-.--xﬂ : fﬂ*ﬁfﬁé“‘z}ff
0 2 4 6 B 1012 141618202224262830323436384042444548505254565860626466687072
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Summary for Link AP-CVS: Analysis Peint-CVS

inflow Area = 0.510 ac, 0.00% Impervious, Inflow Depth= 027" for Water Quality Storm event
inflow = 028c¢cfs @ 1.17 hrs, Volume= 0.012 af
Primary = 028cfs@ 1.17 hrs, Volume= 0.012 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

Inflow
Primary

~Inflow Area=0.510 ac-

Flow (cfs}

D 2 4 5 8 10 1214 1613202224262830 323436384042444548505254565350626465637072
Time (hours)
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Summary for Link AP-E: Analysis Point-East

inflow Area = 9490 ac, 6.11% Impervious, Inflow Depth= 0.28" for Water Quality Storm event
Infiow = 169cfs@ 1.60 hrs, Volume= 0.224 af
Primary = 189cfs@ 1.60 hrs, Volume= 0.224 af, Atten= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-E: Analysis Point-East
Hydrograph

Inflow
B Primary

 Inflow Area=9.490 ac

Flow (cfs)

s ' "‘*""%&" e fé’{fﬁ;%}%%ﬁ"f”
0 2 4 5 B 1012 14 15132022242523303234 353840424446485052545653505254556370?2
Time (hours)
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Summary for Link AP-W: Analysis Point-West

27.290 ac, 1.76% Impervious, Inflow Depth= 0.19" for Water Quality Storm event

inflow Area =
inflow = 322cfs @ 1.78 hrs, Volume= 0.437 af
Primary = 322cfs@ 1.78 hrs, Volume= 0.437 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West
Hydrograph

infiow
Primary

Flow {cfs)

e e
D 2 4 6 & 1012 14 16 16 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)







APPENDIX B

POST-DEVELOPMENT DRAINAGE AREA MAPS & POST-
DEVELOPMENT CONDITIONS STORM HYDROGRAPHS
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Summary for Subcatchment BSN A:

Runoff = 1184 cfs @ 12.23 hrs, Volume= 1.753 ai, Depth= 1.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 2 Year Storm Rainfall=3.30"

Area{ac} CN Description

6.050 61 >75% Grass cover, Good, HSG B
5.900 98 Paved roads w/curbs & sewers

11.950 79 Weighted Average

6.050 50.63% Pervious Area
5.800 49.37% Impervious Area
Tc Length Slepe Velocity Capacity Description
{min) _ (feel) (f/ft)  (ft/sec) (cfs)
3.4 18 (.0089 0.0¢ Sheet Flow,
Grass: Short n=0.160 P2=3.30"
2.3 132 0.0089 0.96 Sheet Flow,
Smooth surfaces n=0.011 P2=3.30"
0.5 53 0.0089 1.69 Shallow Concentrated Fiow,
Paved Kv=20.3fps
7.9 Direct Entry, from pipe calcs
14.1 203 Total
Subcatchment BSN A;

Hydrograph

1347

] SIS IS SR O RSN ypelll24whr__
T s 2 Year Storm Rainfall=3.30"" -

il Runoff Area=11.950 ac
- Runoff\lolume-1 753af
L Runoff Depth 176"
Flow Length 203’
Tc 14 1 mm

e

107 »

Flow (cfs)
Y

D 2 4 B 8 10 1214161820222426283032343638404244464850525455 58 50625455687072
Time (hours)
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Summary for Subcatchment BSN A1:

Runoff = 034efs @ 12.20 hrs, Volume= 0.050 af, Depth= 0.49"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
1.230 61 >75% Grass cover, Good, HSG B

1.230 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (f/fty  (ft/sec) (cfs)
16 18 0.0560 0.19 Sheet Flow,
Grass; Short n= 0.150 P2= 3.30"
06 12 0.3333 0.35 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
1.1 13 0.0784 0.20 Sheet Flow,
Grass: Short n=0.150 P2=23.30"
1.0 24 0.3333 0.40 Sheet Fiow,
Grass: Short n=0.150 P2= 3.30"
4.3 67 Total, Increased to minimum Tc = 6.0 min
Subcatchment BSN A1:
Hydrograph
5 [ B
LT S IR [ e i o7 - S S S S SR -
0,347 / ______ Lo : ] 4-hr
0032 - 2 Year_' Storm Ramfali—?» 30"
0284 ) Runoff Area-»-1 230 ac.
024 ~ Runoff Volume=0.050 af -
B 0227 ' Runoff Depth =0. 49"
s I F F low Length 67'
6 BRI Tc—6 0 min
0.14~ . CN&B"[IO
0.12 DR N
0.1
0.08
0.06
0.04“
0.02
o

0 2 4 6 8 10 1214 161820 2224 2628 3032734 3658 4042 4446 4550 5254 55 5860 6264 6668 70?2
Time {(hours)
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Summary for Subcatchment BSN A2:

Runoff = 0.30cfs @ 12.20 hrs, Volume= 0.043 af, Depth= 0.49"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [ll 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN__ Description
1.070 61 =>75% Grass cover, Good, HSG B
1.070 100.00% Pervious Area

Tc Length Slope Velacity Capacity Description
{min}  {feet) (/i) (ft/sec) {cfs)

2.0 53 0.2800 0.44 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"

2.0 53 Total, Increased to minimum Tc = 6.0 min

Subcatchment BSN A2:
Hydrograph

Typelllz4hr~---
2 Year‘ Storm 'Ramfall_ _330"" -

Elow (cfs)

S Tc*‘G '0 min--
: “’"’”'CN*G‘HO"

Ol 2 4 6 B' 10 1214-161820 2224 2628 30 32 34 3638 4042 4445 4850 525456 5860 6264 6668 7972
Time (hours)
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Summary for Subcaichment BSN A3:

Runoff = 1.88cfs @ 12.17 hrs, Volume= 0.252 af, Depth= 1.01"

Runoff by SCS TR-20 method, UH=Deimarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [ll 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
2.380 61 >75% Grass cover, Good, HSG B
0.610 98 Paved parking, HSG B
2.990 69 Weighted Average

2.380 79.60% Pervious Area
0.610 20.40% Impervious Area
Te Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
8.3 92 0.0249 0.19 Sheet Flow,
Grass: Shert n=0.150 P2= 330"
0.6 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"

8.9 104 Total

Subcatchment BSN A3:
Hydregraph

: - Type ili 24-hr
2 Year Storm Ramfa!l"S 30"
u Runoff Area=2. 990 ac
Runoff Volume—o 252 af
i Runoff Depth 1.01"

| F!ow Length =104"

. Tc—B 9 min

: CN 61!98

Flow (cfs}

0 2 4 6 8 1012141818202224262830323436384042444648505254565860626466687072
Time (hours)



2264-02 Proposed Type HI 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 @ 2019 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment BSN B:

Runoff = 15.87 cfs @ 12.16 hrs, Volume= 1.923 af, Depth= 1.51"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.G0 hrs, dt= .05 hrs
Type HI 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
5.060 98 Paved parking & roofs
7.610 81 >75% Grass cover, Good, HSG B
2.640 83 Fallow, crop residue, Good, HSG B
15.300 77  Weighted Average
10.250 66.99% Pervious Area
5.050 33.01% Impervious Area

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

1.2 17 0.1176 0.25 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
8.0 Direct Entry, from pipe calcs
9.2 17 Total

Subcatchment BSN B:
Hydrograph

) Runoff Depth 1 51" "
Ee Flow Length 17’

Fiow {cfs)

07 2 4 6 B 10 12 14 1618 202224 26 2830 32 3436 38 40 4244 46 48 50 52 5456 58 60 6264 86 6870 72
Time (hours)
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Summary for Subcatchment BSN C:

Runoff = 442 cfs @ 12.14 hrs, Volume= 0.512 af, Depth= 1.75"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hi 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
1.720 98 Paved parking & roofs
1.800 81 >75% Grass cover, Good, HSG B
3.520 79 Weighted Average
1.800 51.14% Pervious Area
1.720 48.86% Impervious Area

Tc Length Siope Velocity Capacity Description
{(min)  (feet) (fi/fty  {fi/sec) {cfs)

32 25 0.0200 0.13 Sheet Flow,

Grass: Short n=0,150 P2= 3.30"
2.4 125 0.0056 0.88 Sheet Flow,

Smooth surfaces n=0.011 P2= 3.30"
22 200 0.0056 1.52 Shallow Concentrated Flow,

Paved Kv= 20.3 fps

7.8 350 Total

Subcatchment BSN C:
Hydrograph

o : Type IH 24-hr
2 Year Storm Rainfall= =3, 30"

Runoff Area 3. 520 ac

: Runoff Volume—o 512 afr

g " Runoff Depth=1.75"
‘;’ ] = :Fiow Length= =350’
I N Tc—78 min”

oN=61/98

¢ 2 4 6 8 10 1214 16 1820 2224 26 2830 3234 36 3840 424446 4850 5254 56 5860 6264666870?2
Thme (hours)
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Summary for Subcatchment P-UNCAP1:

Runoff = 028cfls @ 12.20 hrs, Volume:= 0.041 af, Depth= 0.48"

Runcff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
1.010 61 >75% Grass cover, Good, HSG B
1.010 100.00% Pervious Area

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

6.0 Direct Entry,

Subcatchment P-UNCAP1:

Hydrograph
ot ) BN ;.ﬁ_.3_._3__!_________'l'ype11]24 hr__
e I bt :—1——1————2—Year Storm Rainfall=3:30"

Runoff Area-‘l 010 ac

oz | - :
02F ]
CRES 2 I
063 | -

Flow {cfs)

014 ]
oAz 1 -
R
.08}
.06
0.043

0.0z ‘

0 2 4 6 8 ‘#D 1214 16 820 2224 2628 3032 34 3838 4042 4446 4850 525456 5860 6264 6668 7672
Time (hours}
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Summary for Subcatchment P-UNCAP2:

Runoff = 034cfs @ 12.11 hrs, Volume= 0.035 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [l 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN  Description
0.120 98 Unconnected pavement, HSG B
0.110 61  =>75% Grass cover, Good, HSG B
0.230 80  Weighted Average
0.110 47.83% Pervious Area
0.120 52.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(mim)  (feet)  (it/f) (ft/sec) {cfs)
8.0 Direct Entry,

Subcatchment P-UNCAP2:
Hydrograph

oaed 1o
osed ]
6323 |
03’ L
o2sd 1. i

0261 N F . RunoffArea“O 230 ac
ozed 1 P e o RunoffVqume 0035 af

0224 Lo : ot

023" ;
0.18] :
WRTE: B N
01231
0129 1 ..
0.1 :
pogd | o B
CETE 5 DR N~ N S DS SO S NN U SO0 U SO S N S SR S A
0102#."" - . . i ; L. [ o

Flow (cfs)

- CN 61!98

0 2 4 6 8 10 1214 161820 2224 2628 3032 343538 4042 4445 4850 525456 5860 6264 6668 7072
Time {hours)
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Summary for Pond A:
inflow Area = 30.770 ac, 41.18% Impervious, Inflow Depth > 1.53" for 2 Year Storm event

inflow = 13.59cfs @ 12.33 hrs, Volumes= 3.928 af
Outflow = 204cfs @ 17.38 hrs, Volume= 2.635 af, Atten= 85%, Lag= 303.3 min
Primary = 204cfs@ 17.38 hrs, Volume= 2.635 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 149.11' @ 17.38 hrs Surf Area= 0.841 ac Storage= 2.176 af

Plug-Flow detention time= 742.5 min calculated for 2.635 af (67% of inflow)
Center-of-Mass det. time= 521.1 min ( 1,523.1 - 1,002.0)

Volume Invert  Avail.Storage Storage Description
#1 146.25' 9525 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.529 0.529
148.00 0.777 0.749 1278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.988 4.862
153.00 1.083 1.051 5913
154 00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing Invert Quilet Devices
#1  Primary 147.94" 24.0" Round Culvert

L= 47.0" RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.94' / 14775 S=0.0040" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95° Weir, Cv= 2.62 {C= 3.28)
tlev. (feet} 147.95 150.05
Width {feet) 0.50 0.50
#3  Device 1 154.00° 42.0" x 48.0" Horiz. Grate C= 0.600 Limited to weir fiow at low heads
#4  Secondary 152.50" 15.0" Round Culvert
=774 CPP, projecting, no headwall, Ke= 0.900
inlet / Qutlet invert= 152,50/ 152.00' S=0.0065 ' Cc= 0,900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0' long x 9.5 breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 350 4.00 450 5.00
Coef (English) 2.48 2.55 270 269 268 269 267 264 264 264
264 264 264 265 285 266
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Primary OutFlow Max=2.04 cfs @ 17.38 hrs HW=148.11" (Free Discharge)
t1=Culvert {Passes 2.04 cfs of 5.12 cfs potential flow)

2=Weir (Weir Confrols 2.04 cfs @ 3.52 fps)

3=Grate ( Controls 0.00 cfs)

Secondary QutFlow Max=0.00 cfs @ 0.00 hrs HW=148.25' (Free Discharge)
=Culvert ( Controls 0.00 cfs)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=146.25' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond A:
Hydrograph
/ Inflow
, 2% Qutfiow
o, s Primary
BV - - - . _f"_"__““""””””" 7777777777 Bl Secondary
15f - 7. : oo L P B Tertiary

Flow (cfs)

Time {hours}
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Summary for Pond A1:

Inflow Area = 32.000 ac, 39.59% Impervious, Inflow Depth > 1.01" for 2 Year Storm event
inflow = 207cfs @ 17.29 hrs, Volume= 2.685 af
Outflow = 1.50cfs @ 23.56 hrs, Volume= 2.129 af, Atten=28%, Lag= 376.1 min
Primary = 1.50cfs @ 23.56 hrs, Volume= 2.129 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 149.86"' @ 23.56 hrs Surf.Area= 0.540 ac Storage= 1.040 af

Plug-Filow detention time= 721.3 min calculated for 2.129 af (79% of inflow)
Center-of-Mass det. time= 4626 min { 1,874.4-1,511.8)

Volume invert  Avail Storage Storage Description
#1 147.75" 5278 af Cusfom Stage Data (Prismatic) Listed below

Elevation Surf Area Inc.Store Cum.Store

(feet) (acres) (acre-feel) {acre-feet)

147.75 0.443 0.000 0.000
148.00 0.454 0.112 0.112
149.00 0.500 0.477 0.589
160.00 0.546 0.523 1112
151.00 0.594 0.570 1.682
152.00 0.643 0.618 2.301
153.00 0.693 0.668 2.969
154.00 0.744 0.718 3.687
155.00 0.794 0.769 4.456
156.00 0.849 0.821 5.278

Device Routing Invert Outlet Devices
#1  Primary 147.75' 24.0" Round Culvert

L=100.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.75' / 146.50' S=0.0125" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 148.75' Weir, Cv=2.62 (C= 3.28)
Elev. (feet) 148.75 149.50 149.50 150.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Secondary 154.00' 68.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. {(English) 2.49 2,56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=1.49 cfs @ 23.56 hrs HW=149.86' (Free Discharge)
t 1=Culvert {Passes 1.49 cfs of 15.985 cfs potential flow)
T 2=Weir {Weir Controls 1.49 cfs @ 2.72 fps)

Secondary QutFlow Max=0.00 cfs @ 0.00 hrs HW=147.75 (Free Discharge)
T _3-Broad-Crested Rectangular Weir { Controls 0.00 ¢fs)
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Pond A1:

Hydrograph

. . - : : E B3 Infiow
o - Inflow Area=32.000 ac ey
~ Peak Elev=149.86'

. Storage=1.040 af

A “a

Flow (cfs)

o
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Time (hours)
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Summary for Pond A2:

Inflow Area = 33.070 ac, 38.31% Impervious, Inflow Depth > 0.79" for 2 Year Storm event

Inflow z 1.51cfs @ 23.54 hrs, Volume= 2.472 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.05hrs / 2
Peak Elev= 151.32' @ 72.00 hrs Surf.Area= 0.572 ac Storage= 2.172 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calcutated: no ouiflow)

Volume Invert  Avail.Storage  Storage Description
#1 146.50' 5502 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf Area inc.Store Cum.Store
{feef) {acres) {acre-feet) (acre-feet)
146.50 0.340 £.000 0.000
147.00 0.361 0.175 0.175
148.00 (.405 0.383 0.558
149.00 0.453 0.429 0.087
150.00 0.502 0.478 1.465
151.00 0.554 0.528 1.993
152.00 0.610 0.582 2575
153.00 0.668 0.639 3214
154.00 0.738 0.703 3.917
155.00 0.792 0.765 4.682
156.00 0.848 0.820 5.502
Device Routing Invert  Qutlet Devices
#1  Primary 154.00" 20.0'long x 17.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (Englishy 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=146.50" (Free Discharge)
*-1=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond A2:

Hydrograph
: infiow
Primary

!nflow Area'"33 070 ac'
Peak Elev-151 32'i
Storage-—Z 172 af_

Flow (cfs)
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Summary for Pond A3:

Inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth= $.08" for 2 Year Storm event
Inflow = 188cfs @ 1217 hrs, Volume= 0.252 af
Cutflow = 0.00cfs @ 0.00 hrs, Volumes 0.000 af, Atten= 100%, Lag= 0.0 min
Discarded = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Primary = 000cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 152.99' @ 25.05 hrs Surf.Area= 0.324 ac Storage= 0.252 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= {not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 152.00 1.980 af Custom Stage Data {Prismatic} Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
(feat) (acres) (acre-feet) (acre-feet)
152.00 0.188 0.000 0.000
153.00 0.326 0.257 0.257
154 .00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.080
Device Routing Invert Qutlet Devices
#1  Primary 155.00' 233.0" long x 8.5 breadth Broad-Crested Rectangular Weir

Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.45 254 270 2.69 268 2.68 2.60 2.64 2.64 264
265 2.65 265 266 267 269 2.71

#2  Discarded 152.00' 3.000 infhr Exfiltration X 0.00 over Horizontal area
Conductivity to Groundwater Elevation = 141.01

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00' (Free Discharge)
T _2-Exfiltration { Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond A3:
Hydrograph
i ¥ Cutflow
— i Discarded
lnﬂow Area—36 060 ac | |Ezuen

Flow {cfs)

Peak Elev-'i 52 99'
~ Storage=0.252 af
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Summary for Pond B:

Inflow Area = 18.820 ac, 35.97% Impervious, Inflow Depth > 1.55" for 2 Year Storm event
Inflow = 16.13cfs @ 12.186 hrs, Volume= 2,434 af
Outflow = 460cfs @ 12.81 hrg, Volume= 2.175 af, Atten=71%, Lag= 38.7 min
Primary = 460cfs @ 12.81 hrs, Volume= 2175 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=151.80'@ 12.81 hrs Surf.Area= 0.368 ac Storage= 0.977 af

Plug-Fiow defention time= 352.1 min calculated for 2.173 af (89% of inflow}
Center-of-Mass det. time= 257.2 min ( 1,170.0-912.8)

Volume invert Avail.Storage  Storage Description
#1 148.50" 4,441 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cumn. Store
{feel) {acres) {acre-feet) (acre-feetf)
148.50 0.229 0.000 0.000
149.00 0.248 0.119 0.119
150.00 0.288 0.269 0.388
151.00 0.332 0.311 0.698
152.00 0.377 0.354 1.053
153.00 0.424 0.400 1.453
154.00 0.474 0.449 1.802
155.00 0.527 0.500 2.403
156.00 0.581 0.554 2.957
157.00 0.728 0.654 3.611
158.00 0.932 0.830 4.441
Device Routing Invert Outlet Devices
#1  Primary 148.00' 36.0" Round Culvert

L=690.8" CPP, projecting, no headwall, Ke= (.800
inlet / Qutlet Inveri= 148.00'/ 146.25" S=0.0025 " Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 7.07 sf
#2 Device 1 149.50' Weir, Cv=2.62 {C=3.28)
Elev. (feet) 148.50 151.00 151.00 153.10
Width (feet} 0.25 0.25 1.00 1.00
#3  Device 1 155.85' 48.0" x 42.0" Horiz. Grate (C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=4.59 cfs @ 12.81 hrs HW=151.80' (Free Discharge)
% q=Culvert (Passes 4.59 cfs of 39.12 cfs potential flow)

2=Weir (Weir Controls 4.59 cfs @ 3.92 fps)

3=Grate ( Controls 0.00 cfs)
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Pond B:
Hydrograph
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Summary for Pond C: Wet Pond

inflow Area = 3.520 ac, 48.86% Impervious, Inflow Depth= 1.75" for 2 Year Storm event
inflow = 442cfs @ 12.14 hrs, Volume= 0.512 af
Qutfiow = 0.36cfs @ 14.41 hrs, Volume= 0.511 af, Atten= 92%, Lag= 136.0 min
Primary = 0.36cfs @ 14.41 hrs, Volume= 0.511 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 154.00' Surf.Area= 0.306 ac Storage= 1.087 af
Peak Elev= 154.93' @ 14.41 hrs Surf.Area= 0.337 ac Storage= 1.366 af (0.298 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time=528.5 min ( 1,312.7 - 784.2)

Volume invert Avail.Storage Storage Description
#1 149,00 3,136 af Custom Stage Data {Prismafic) Listed below (Recalc)

Elevation Surf. Area Inc.Store Cum.Store

{feet) (acres) {acre-feet) {acre-feet)

148.00 0.127 0.000 0.000
150.00 0.151 0.139 0.139
151.00 0.176 0.164 0.303
151.40 0.186 0.072 0.375
151.50 0.232 0.021 0.396
152.00 0.248 0.119 0.515
153.00 0.276 0.261 0.776
154.00 0.306 0.291 1.067
155.00 0.339 0.322 1.380
155.10 0.389 0.035 1.425
156.00 0.400 0.346 1.771
157.00 0.436 0.418 2.189
158.00 0.473 0.454 2.644
159.00 0.511 0.492 3.136

Device Routing invert Outlet Devices
#1  Primary 154.00' 15.0" Round Culvert

L=1,486.3' CPP, projecting, no headwall, Ke= 0.200
Intet / Outlet Invert= 154.00' / 148.00' S= 0.0040 '/ Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2 Device 1 154.00' 4.0" W x 3.0" H Vert. Orifice C=0.600
#3  Device 1 155.58' Weir, Cv= 2.62 (C= 3.28)
Head (feet) 0.00 1.00
Width (feet) 0.33 1.00

Primary OutFlow Max=0.36 cfs @ 14.41 hrs HW=154.93' (Free Discharge)
=Culvert {Passes 0.36 cfs of 2,53 ¢fs potential flow)
2=0rifice (Orffice Controls 0.36 cfs @ 4.31 fps)
3=Weir ( Controls 0.00 ¢fs)
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Pond C: Wet Pond
Hydrograph

inflow
Primary

| PeakElev=154.93"
... . Storage=1.366 af .

4“,

Flow {cfs)
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Summary for Link AP-CVS: Analysis Point-CVS

Inflow Area = 0.230 ac, 52.17% Impervious, Inflow Depth= 1.83" for 2 Year Storm event
Inflow = 0.34cfs@ 12.11 hrs, Volume= 0.035 af
Primary = 0.34cfs @ 12.11 hrs, Volume= 0.035 af, Atten= 0%, lLag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CV5
Hydrograph
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 37.070 ac, 35.82% Impervious, Inflow Depth= 0.01" for 2 Year Storm event
Inflow = 0.28cfs @ 12.20 hrs, Volume= 0.041 af
Primary = 0.28cfs @ 12.20 hrs, Volume= 0.041 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 6.05 hrs

Link AP-W: Analysis Point-West
Hydrograph

Inflow
B Primary

7070 ac'

=ln'fk:)w Area 3

Flow [cfs)
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Summary for Subcatchment BSN A:

Runoff = 21.10cfs @ 12.23 hrs, Volume= 3.032 af, Depth= 3.04"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ul 24-hr 10 Year Storm Rainfall=5.00"

Area{ac) CN Description
6.050 81 >75% Grass cover, Good, HSG B
5.800 98 Paved roads w/curbs & sewers
11.950 79  Weighted Average
6.050 50.63% Pervious Area
5.900 49.37% Impervious Area

Te Length Slope Velocity Capacity Description
{(min)  (feet) (fft)  (ft/sec) {cfs)

3.4 18 0.0089 0.09 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"
2.3 132 0.0089 0.96 Sheet Flow,

Smooth surfaces n= 0.011 P2= 3.30"
0.5 53 0.0069 1.69 Shallow Concentrated Flow,

Paved Kv=2023 fps
7.9 Direct Entry, from pipe calcs

14.1 203 Total
Subcatchment BSN A:

Hydrograph
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Summary for Subcatchment BSN A1:

Runoff = 1.37cfs @ 12.13 hrs, Volume= 0.140 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 10 Year Storm Rainfall=5.00"

Area(ac) CN Description
1.230 61  >75% Grass cover, Goed, HSG B

1.230 100.00% Pervious Area
Tc length Slope Velocity Capacity Description
{min)  {feet) {fUit)  (f/sec) {cfs)
1.6 18 0.0560 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
0.6 12 0.3333 0.35 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
1.1 13 0.0784 0.20 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
1.0 24 0.3333 0.40 Sheet Flow,
Grass: Short n= 0,150 P2= 3.30"
43 67 Total, Increased to minimum Tc = 6.0 min
Subcatchment BSN A1f:
Hydrograph
el |
& ' . TypeII124hr
P 10Year8torm Ramfail 5.00"
Lo RunoffArea—'! 230 ac
- = Runoff Volume=0.140 af
_ i Runof‘f Depth 137“
) o .| |Flow Length=67"
2 bl Tc*60m|n
CN--G’HO
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i
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Summary for Subcatchment BSN A2:

Runoff = 1.i9cfs @ 12.13 hrs, Volume= 0.122 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hi 24-hr 10 Year Storm Rainfall=5.00"

Area (ac) CN Description
1.070 61 >75% Grass cover, Good, HSG B

1.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fi/fty  (fi/sec) {cfs)

2.0 53 (.2800 0.44 Sheet Flow,

Grass: Short n=0.150 P2= 330"
2.0 53 Total, Increased to minimum Tc = 6.0 min
Subcatchment BSN A2;
Hydrograph
[119cfs o

= f - SR Typelll24hr
SR 10 Year Storm Rainfall=§, 00",
= j Runoff Area=1.070 ac
Runoff Volume=0. 122 af
Runoﬂ’ Depth 1 37"

© ' Flow Length=53"
Slppe-{) 2800 i

- Tc=6.0. min

CN-'61IO

Flow (cfs)
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Summary for Subcatchment BSN A3:

Runoff = 435cfs @ 12.16 hrs, Volume= 0.514 af, Depth= 2.08"

Runoff by SCS TR-20 method, UH=Delmarva, Spiit Pervious/Imperv., Time Span= 0.00-72.0C hrs, dt= 0.05 hrs
Type lll 24-hr 10 Year Storm Rainfall=5.030"

Area (ac) CN  Description
2.380 61 >75% Grass cover, Good, HSG B
0.610 98 Paved parking, HSG B

2.990 89  Weighied Average

2.380 79.60% Pervious Area
0.610 20.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.3 92 0.0249 0.19 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
06 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"

89 104 Total

Subcatchment BSN A3:
Hydrograph

~oso oo Typelll 24-hr.
| 10 Year Storm Rainfall=5.00"
.+ Runoff Area=2.990 ac
-t Runoff Volume=0.514 af.
. . Runoff Depth=2.06"
L ~ Flow Length=104'
et L To=8.9 min-
R - CN=61/98

Flow (cfs)
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Summary for Subcatchment BSN B:

Runoff = 3076 cis @ 12.18 hrs, Volume= 3.545 af, Depth= 2.78"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lIl 24-hr 10 Year Storm Rainfall=5.00"

Area (ac) CN  Description
5.050 98 Paved parking & roofs
7.610 61 >75% Grass cover, Good, HSG B
2.640 83 Fallow, crop residue, Good, HSG B
15.300 77  Weighted Average

10.250 66.99% Pervious Area
5.050 33.01% Impervious Area

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

12 17 0.1176 0.25 Sheet Fiow,

Grass: Short n=0.150 P2= 3.30"
8.0 Direct Entry, from pipe calcs
9.2 17 Total
Subcatchment BSN B:

Hydrograph

] B Type III 24 hr

10 Year Sterm Rainfall=5.00" -

c RunoffArea"’i 5. 300 ac -

'Runoff Volume=3.545 af _
. Runoff Depth 2 783'77
B Flow Length 17' "

Flow (cfs)
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Summary for Subcatchment BSN C:

Runoff = 7.92cfs @ 12.14 hrs, Volume= 0.888 af, Depth= 3.03"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 10 Year Storm Rainfall=5.00"

Area{ac) CN Description

1.720 98 Paved parking & roofs
1.800 61 >75% Grass cover, Good, HSG B

3.520 79 Weighted Average

1.800 51.14% Pervious Area
1.720 48.86% Impervious Area
Tec Length Slope Velocity Capacity Description
{min)  (feet) {ft/ft)  (ft/sec) {cfs)
3.2 25 0.0200 0.13 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
24 125 0.0056 0.88 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.30"
2.2 200 0.0056 1.52 Shallow Concentrated Flow,

Paved Kv=20.3fps

7.8 350 Total

Subcatchment BSN C:
Hydrograph

-~ [rezes] -

- L Type III 24 hr
10 Year Storm Ralnfall 5. 00""
il - Runoff Area=3, 520 ac.
Runoff Volume=0.888 af
orober Runoff E)epth 3 03"
F[ow Length 350'”
Lo Tc—? 8 min
CN 61!98
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Summary for Subcatchment P-UNCAP1:

Runoff = 113 cfs @ 12.13 hrs, Volume= 0.115 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/tmperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type HI 24-hr 10 Year Storm Rainfall=5.00"

Area(ac) CN Description
1.010 61 >75% Grass cover, Good, HSG B

1.010 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) {feet) (ft/fy  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP1:
Hydrograph

L Lo - Type[ll24hr
S 10 Year Storm Rainfall=5.00""
- " Runoff Area=1.010 ac

‘ Runoff Volume=0.115 af

P Runoff Depth =1. 37"

1 Te=6.0 min

.. CN=61/0

Flow (cfs)
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Summary for Subcatchment P-UNCAP2:

Runoff = 0.59cfs @ 12.11 hrs, Volume= 0.060 af, Depth= 3.14"

Runoff by SCS TR-20 method, UH=Detmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 Year Storm Rainfaii=5.00"

Area(ac) CN Description
0.120 88 Unconnected pavement, HSG B
0.116 81 >75% Grass cover, Good, HSG B

0.230 80 Weighted Average

0.110 47.83% Pervious Area
0.120 52.17% Impervious Area
Tc Length Slope Veiocity Capacity Description
{min}  (feeb) (ftift)  (fi/sec) (cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP2:
Hydrograph

0.657

T WWMMM

10 Year Storm Rainfall=5.00" |

! Runoff Area=0.230 ac
Ru noff Vo!umewo 060 af

: Runoff Depth 3 14“
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Summary for Pond A:
inflow Area = 30.770 ac, 41.18% impervious, Inflow Depth > 2.81" for 10 Year Storm event

inflow = 3027 cfs @ 12.36 hrs, Volume= 7.189 af
Outflow = B8.08cfs @ 14.92 hrs, Volume= 5.893 af, Atten= 80%, Lag= 153.4 min
Primary = 6.08cfs @ 14.92 hrs, Volume= 5.893 af
Secondary = 0.00cfs @ 0.00 hrg, Volume= 0.000 af
Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 150468' @ 14.92 hrs Surf.Area= 0.923 ac Storage= 3.372 af

Plug-Flow detention time= 526.6 min calculated for 5.889 af (82% of inflow)
Center-of-Mass det. time= 366.9 min ( 1,347.3 - 980.4 )

Volume Invert  Avail Storage  Storage Description
#1 14825 9.525af Custom Stage Data (Prismatic) Listed below
Elevation Surf. Area Inc.Store Cum.Store
(feet) {acres) (acre-feet) {acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.529 0.529
148.00 0.777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.988 4882
153.00 1.083 1.051 5.913
154.00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing Invert Qutlet Devices
#1 Primary 147.94' 24.0" Round Culvert

L=47.0' RCP, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 147.94'/ 147.75" S=0.0040"" Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95' Weir, Cv=2.62 (C= 3.28)
Elev. (feet) 147.95 150.05
Width {feet} 0.50 0.50
#3  Device 1 154.00' 42.0" x 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads
#4  Secondary 152.50" 15.0" Round Culvert
L=77.4" CPP, projecting, no headwall, Ke= 0.900
Inlet/ Outlet Invert= 152.50'/ 152.00" S=0.0065 " Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0' long x 9.5' breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00
Coef. (English) 2.48 2.55 270 2.69 2.68 2.69 267 264 264 2.64
264 264 264 265 265 266
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Primary OutFlow Max=6.08 cfs @ 14.92 hrs HW=150.46" (Free Discharge)
T 1=Culvert {Passes 6.08 cfs of 16.14 cfs potential flow)

2=Weir (Orifice Controls 6.08 cfs @ 5.79 fps)

3=Grate { Controls 0.00 ¢fs)

Secondary OutFlow Max=0.00cfs @ 0.00 hrs HW=146.25" (Free Discharge}
=Culvert ( Controls 0.00 cfs)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=146.25" (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond A:
Hydrograph
- & - i Outflow
=T : -;Inflow Area—-30 770 ac E3 Primary
. B &2 Secondary
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Summary for Pond A1:

Inflow Area = 32.000 ac, 39.59% Impervious, Inflow Depth > 226" for 10 Year Storm event
Inflow = 6.21cis @ 14.83 hrs, Volume= 6.034 af
Cutflow = 436cfs @ 18.90 hrs, Volume= 5.456 af, Atten= 30%, Lag= 243.8 min
Primary = 436 cfs @ 18.90 hrs, Volume= 5.456 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 150.93' @ 18.9C hrs Surf Area= 0.591 ac Storage= 1.644 af

Plug-Flow detention time= 418.2 min calculated for 5.456 af (30% of inflow)
Center-of-Mass det. time= 268.4 min ( 1,604.7 - 1,336.3 )

Volume Invert Avail. Storage  Storage Descripfion
#1 14775 5.278 af Custom Stage Data (Prismatic) Listed below
Flevation Surf. Area Inc.Store Cum.Store
{feet) {acres) {acre-feel) {acre-feet)
147.75 0.443 0.000 0.000
148.00 0.454 0.112 0.112
149.00 0.500 0.477 0.589
150.00 0.548 0.523 1.112
151.00 0.504 0.570 1.682
162.00 0.643 0.618 2.301
153.00 0.693 0.668 2.969
154.00 0.744 0.718 3.687
155.00 0.794 0.769 4.456
156.00 0.849 0.821 5278
Device Routing Invert OQutlet Devices
#1  Primary 147.75' 24.0" Round Culvert

b= 100.0' CPP, square edge headwall, Ke= 0.500
tnlet / Qutlet Invert= 147.75'/ 146.50' S=0.01257 Cc=0.800
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 148.75" Weir, Cv= 2.62 (C= 3.28)
Elev. (feet) 148.75 149.50 149.50 150.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Secondary 154.00' 68.0' long x 10.0" hreadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English} 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=4.36 cfs @ 18.90 hrs HW=150.93' (Free Discharge)
1=Cuivert (Passes 4.36 cfs of 22.35 cfs potential flow)
t—2=Weir (Crifice Controls 4.36 cfs @ 5.54 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.75" (Free Discharge)
t_3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond Aft:
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Summary for Pond AZ2:

Inflow Area = 33.070 ac, 38.31% Impervious, Inflow Depth > 2.02" for 10 Year Storm event
inflow = 441 cfs @ 18.87 hrs, Volume= 5.578 af
Qutflow = 1.55cfs @ 29.40 hrs, Volume= 1.8655 af, Atten= 65%, Lag= 631.9 min
Primary = 165cfs @ 2940 hrs, Volume= 1.855 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, di= 0.05 hrs /2
Peak Elev= 154.09' @ 29.40 hrs Surf.Area= 0.743 ac Storage= 3.985 af

Plug-Flow detention time= 1,400.9 min calculated for 1.655 af {30% of inflow)
Center-of-Mass det. time= 843.4 min ( 2,432.2 - 1,588.8 }

Volume Invert  Avail.Storage  Storage Description

#1 146.50' 5502 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) {acres) {acre-feet) (acre-feet)

146.50 0.340 0.000 0.000

147.00 0.361 0.175 0175

148.00 0.405 (.383 0.558

148.00 0.453 0.429 0.987

150.00 0.502 0.478 1.465

151.00 0.554 0.528 1.993

152.00 0.610 0.582 2.575

153.00 0.668 0.639 3.214

154.00 0.738 0.703 3.917

155.00 0.792 0.765 4.682

156.00 0.848 0.820 5.502
Device Routing invert  Qutlet Devices

#1  Primary 154.00' 20.0'long x 17.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 263 2.64 2.64 2.63

Primary OutFlow Max=1.49 cfs @ 29.40 hrs HW=154.09" (Free Discharge)
* _1=Broad-Crested Rectangular Weir (Weir Controls 1.49 cfs @ 0.81 fps)
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Pond A2:
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Summary for Pond A3

inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth > 0.72" for 10 Year Storm event

inflow = 435cfs @ 12.16 hrs, Volume= 2.1869 af

Qutfiow = 0.80cfs @ 35.74 hrs, Volume= 0.939 af, Aften=82%, Lag= 1,414.7 min

Discarded = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Primary = 0.80cfs @ 35.74 hrs, Volume= 0.939 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, d=0.05hrs / 2
Peak Elev=155.01" @ 35.74 hrs Surf.Area= 0.649 ac Storage= 1.234 af

Plug-Flow detention time= 1,585.3 min calculated for 0.939 af (43% of inflow)
Center-of-Mass det. time= 800.5 min ( 2,851.3 - 2,050.8)

Volume Invert  Avajl. Sforage  Storage Description
#1 152.00° 1.980 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf. Area inc.Store Cum.Store
{feet) (acres) {acre-feet) (acre-feet)
152.00 0.188 0.000 0.000
153.00 0.326 0.257 0257
154.00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.980
Device Routing Invert QOutlet Devices
#1  Primary 155.00' 233.0'long x 8.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 450 500 550
Coef. (English) 2.45 2.54 2.70 2.69 2.68 2.68 2.66 264 2.64 2.64
265 265 265 266 267 260 2.71

#2  Discarded 152.00° 3.000 infhr Exfiltration X 0.00 over Horizontal area
Conductivity to Groundwater Efevation = 141.01

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00" (Free Discharge)
T 2=Exfiltration { Controls 6.00 cfs}

Primary OutFlow Max=0.34 cfs @ 35.74 hrs HW=155.01" (Free Discharge)
*_1=Broad-Crested Rectangular Weir (Weir Controls 0.34 cfs @ 0.21 fps)
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Pond A3:
Hydrograph
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Summary for Pond B:

Inflow Area = 18.820 ac, 35.97% Impervious, Inflow Depth > 2.82" for 10 Year Storm event
Infiow = 311 cfs @ 12.16 hrs, Volume= 4428 af

Outflow = 13.14cfs @ 12.62 hrs, Volume= 4.167 af, Atten= 58%, Lag= 27.2 min
Primary = 13.14 cfs @ 12.62 hrs, Volume= 4167 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 153.11' @ 12.62 hrs Surf.Area= 0.430 ac Storage= 1.500 af

Plug-Flow detention time= 264.8 min calculated for 4.164 af (94% of inflow)
Center-of-Mass det. time= 189.8 min ( 1,117.2 - 927 .4 )

Volume Invert  Avail. Storage Storage Description
#1 148.50' 4 441 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf. Area Inc.Store Cum.Store
{feel) (acres) (acre-feet) {acre-feet)
148.50 0.229 0.000 0.000
149.00 0.248 0.119 0.119
150.00 0.289 0.269 0.388
151.00 0.332 0.311 0.698
152.00 0.377 0.354 1.053
153.00 0.424 0.400 1.453
154.00 0.474 0.449 1.902
155.00 0.527 0.500 2.403
156.00 0.581 0.554 2.957
157.00 0.728 0.654 3.611
158.00 0.932 0.830 4.441
Device Routing Invert Qutlet Devices
#1  Primary 148.00° 36.0" Round Culvert

L =6890.8" CPP, projecting, no headwall, Ke= 0.800
inlet / Outlet Invert= 148.00' / 146.25' S=0.0025"" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area=7.07 sf
#2  Device 1 149.50' Weir, Cv= 2.62 (C= 3.28)
Elev. (feet) 149.50 151.00 151.00 153.10
Width (feet) 0.25 0.25 1.00 1.00
#3 Device 1 155.85' 48.0" x 42.0" Horiz. Grate C= 0600 Limited to weir flow at low heads

Primary OutFlow Max=13.13 cfs @ 12.62 hrs HW=153.11" (Free Discharge)
t_1=Cuivert (Passes 13.13 cfs of 44.85 cfs potential flow)

2=Weir (Crifice Controls 13.13 cfs @ 5.30 fps)

3=Grate { Controls 0.00 cfs)
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Summary for Pond C: Wet Pond

inflow Area = 3.520 ac, 48.86% Impervious, Inflow Depth = 3.03" for 10 Year Storm event
Inflow = 7.92cfs @ 12.14 hrs, Volume= 0.888 af
QOutflow = 04%cfs @ 15.31 hrs, Volume= 0.885 af, Atten= 94%, Lag= 190.5 min
Primary = 048cfs @ 15.31 hrs, Volume= 0.885 af

Routing by Stor-Ind methed, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 154.00' Surf Area= 0.306 ac Storage= 1.067 af
Peak Elev= 155.60' @ 15.31 hws Surf. Area= 0.386 ac Storage= 1.613 af (0.546 af above stari)

Plug-Flow detention time= (not calculated: initial storage exceeds outfiow)
Center-of-Mass det. time=641.4 min ( 1,424.6 -783.2)

Volume Invert  Avail. Storage  Storage Description
#1 149.00' 3.136 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf Area inc.Store Cum.Store
(feet) {acres) (acre-feet) (acre-feet)

149.00 0.127 0.000 0.000
150.00 0.151 0.139 0.139
151.00 0.176 0.164 0.303
151.40 0.186 0.072 0.375
151.50 0.232 0.021 0.396
152.00 0.246 0.119 0.515
153.00 0.276 0.261 0.776
154.00 0.306 0.291 1.067
155.00 0.339 0.322 1.390
15510 0.369 0.035 1.425
156.00 0.400 (.346 1.771
157.00 0.436 0.418 2.189
158.00 0.473 0.454 2.644
159.00 0.511 0.492 3.136

Device Routing Invert Outlet Devices
#1  Primary 154.00" 15.0" Round Culvert

L=1,486.3" CPP, projecting, no headwall, Ke= 0.900
Inlet/ Qutlet Invert= 154.00' / 148.00° S= 0.0040 '/ Cc= 0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2  Device 1 154.00' 4.0" W x 3.0" H Vert. Orifice C= 0.600
#3 Device 1 155.58' Weir, Cv= 2.62 (C= 3.28)
Head (feet} 0.00 1.00
Width (feet) 0.33 1.00

Primary OutFlow Max=0.49 cfs @ 15.31 hrs HW=155.60"' (Free Discharge)
T _1=Culvert (Passes 0.49 cfs of 4.60 cfs potential flow)

2=Orifice (Orifice Controls 0.49 cfs @ 5.84 fps)

3=Weir (Weir Controls 0.00 cfs @ 0.44 fps)
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Pond C: Wet Pond
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Summary for Link AP-CVS8: Analysis Point-CVS

inflow Area = 0.230 ac, 52.17% Impervious, Inflow Depth = 3.14" for 10 Year Storm event
inflow = 059cfs@ 12.11 hrs, Volume= 0.060 af
Primary = 0.59cfs @ 12.11 hrs, Volume= 0.060 af, Aften= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

Inflow
Primary
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 37.070 ac, 35.82% Impervious, Inflow Depth > 0.34" for 10 Year Storm event
Inflow = 113cfs @ 12.13 hrs, Volume= 1.054 af

Primary = 113cfs @ 12.13 hrs, Volume= 1.054 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West

Hydrograph
P B inflow
.. Inflow Area=37.070 ac

. R T T
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Summary for Subcatchment BSN A:

Runoff = 4312 cfs @ 12.22 hrs, Volume= 5.992 af, Depth= 6.02"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 100 Year Storm Rainfall=8.50"

Area(ac) CN  Description
6.050 81 >75% Grass cover, Good, HSG B
5.900 98 Paved roads w/curbs & sewers
11.850 79  Weighted Average
6.050 50.83% Pervious Area
5.800 49 37% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet)  (ftft) (f/sec) {cfs)

34 18 0.0089 0.09 Sheet Fiow,

Grass: Short n=0.150 P2=3.30"
2.3 132 (.0069 0.98 Sheet Flow,

Smooth surfaces n=0.011 P2=3.30"
0.5 53 0.0069 1.69 Shallow Concentrated Flow,

Paved Kv=20.3fps
7.9 Direct Entry, from pipe calcs

14.1 203 Total
Subcatchment BSN A:

Hydrograph

LI Type I 24+ |
100 Year Storm Rainfall=8.50" |
‘Runoff Area=11.950 ac -

- Runoff Volume=5.

Flow (cfs)

Time (heurs)
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Summary for Subcatchment BSN A1:

Runoff = 432 cfs @ 12.12 hrs, Volume= 0.393 af, Depth= 3.83"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 100 Year Storm Rainfall=8.50"

Area(ac) CN  Description
1.230 61 >75% Grass cover, Good, HSG B
1.230 100.00% Pervious Area

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

16 18 0.0560 0.19 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"
0.6 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
1.1 13 0.0784 0.20 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
1.0 24 0.3333 0.40 Shect Flow,

Grass: Short n= 0,150 P2=3.30"
43 67 Total, Increased to minimum Tc = 6.0 min

Subcatchment BSN A1:

Hydrograph

b Type IlI 24 hr
100 Year Storm Ramfali 8. 50"
' Runoff Area=1.230 ac
.- Runoff Volume—O 393.af.

Runoff Depth =3, 83"
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Eg:- ' Tc 6.0 min-
)

| CN=61/0
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Summary for Subcatchment BSN A2:

Runoff = 3.76cfs @ 12.12 hrs, Volume= 0.342 af, Depth= 3.83"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lli 24-hr 100 Year Storm Rainfall=8.50"

Area (ac) CN  Description
1.070 81 >75% Grass cover, Good, HSG B
1.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) {ftfft)y  (ft/sec) {cfs)

2.0 53 0.2800 0.44 Sheet Flow,
Grass: Short p=0.150 P2= 3.30"
2.0 53 Total, Increased to minimum Tc = 6.0 min
Subcatchment BSN A2:
Hydrograph
o ‘“”E"‘1=§?‘i3:‘_TypeIII24hr
- ; =100 YearStorm Rairnifall=8.50"
. Runoff Area=1. 070 ac‘
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Summary for Subcatchment BSN A3:

Runoff = 10.71cfs @ 12.16 hrs, Volume= 1.180 af, Depth= 473"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hirs, dt= 0.05 hrs
Type lil 24-hr 100 Year Storm Rainfall=8.50"

Area (ac) CN Description
2.380 81 >75% Grass cover, Good, HSG B
0.610 98 Paved parking, HSG B
2990 69 Weighted Average
2380 79.60% Pervious Area
0.610 20.40% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min}  (feef) (ft/ft)  (fi/sec) {cfs)
8.3 92 0.0249 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
0.6 12 0.3333 0.35 Sheet Flow,
Grass: Short n=0.150 P2=3.30"

8.9 104 Total

Subcatchment BSN A3:
Hydrograph
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Summary for Subcatchment BSN B:

Runoff = B565cfs @ 12.16 hrs, Volume= 7.354 af, Depth= 577"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/tmperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type HI 24-hr 100 Year Storm Rainfall=8.50"

Area{ac) CN Description
5.050 98 Paved parking & roofs
7.610 61 =75% Grass cover, Good, HSG B
2.840 83 Fallow, crop residue, Good, HSG B
15.300 77 Weighted Average
10.250 66.99% Pervious Area
5,050 33.01% Impervious Area

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

1.2 17 01176 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
80 Direct Entry, from pipe calcs
9.2 17 Total
Subcatchment BSN B:

Hydrograph

65 st Type 1 24-hr
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Summary for Subcatchment BSN C:

Runoff = 16.13cfs @ 12.14 hrs, Volume= 1.758 af, Depth= 5.99"

Runoff by SCS TR-20 method, UH=Delmarva, Split Perviousfimperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type il 24-hr 100 Year Storm Rainfall=8.50"

Area(ac) CN_ Description

1.720 98 Paved parking & roofs
1.800 61 >75% Grass cover, Good, HSG B

3.520 79  Weighted Average

1.800 51.14% Pervious Area
1.720 48.86% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) {ft/fty  (ft/sec) (cfs)
32 25 0.0200 0.13 Sheet Flow,
Grass; Short n= 0.150 P2= 3.30"
2.4 125 0.0056 0.88 Sheet Fliow,
Smooth surfaces n= 0.011 P2=3.30"
2.2 200 0.0056 1.52 Shallow Concentrated Flow,

Paved Kv= 20.3 fps

7.8 350 Total

Subcatchment BSN C:
Hydrograph

[ : fype It 24-hr-
100 Year Storm Rainfall=8. 50'.‘ .
! Rﬁuﬁr]piff Area—-3 520 ac

_Runoff Volume=1.758 af _
’ Runoff Depth 5 99"-
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CE | A
X N U - DR IS T S S I
4
3
.
1

0 2 4 6 8 10 12 14 16 18 20 2224 25 2830 32 3436 3840 4244 45 48 50 52 5456 58 60 6264 66 6870 72
Time (hours}



2264-02 Proposed Type Ml 24-hr 100 Year Storm Rainfali=8.50"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 52

Summary for Subcatchment P-UNCAP1:

Runoff = 355cfs@ 12.12 hrs, Volume= 0.322 af, Depth= 3.83"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 100 Year Storm Rainfall=8.50"

Area (ac) CN  Description
1.010 681 >75% Grass cover, Good, HSG B
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} _ (feet) (ft/it)y  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP1:
Hydrograph

 mEes] L
B Typelizad

' ....._.....100 YearStorm Rainfall=8.50"
. ! Runoff Area=1.010 ac

" Runoff Volume=0.322 af

~ ! Runoff Depth=3.83"
T Te=60minT
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Flow (cfs)
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Summary for Subcatchment P-UNCAP2:

Runoff = 118 cfs @ 12.11 hrs, Volume= 0.118 af, Depth= 6.14"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.0C hrs, dt= 0.05 hrs
Type Ill 24-hr 100 Year Storm Rainfall=8.50"

Area{ac) CN Description
0.120 98 Unconnected pavement, HSG B
0.110 81 >=>75% Grass cover, Good, HSG B
0.230 80 Weighted Average
0110 47.83% Pervious Area
0.120 52.17% lmpervious Area

Tc Length Slope Velocity Capacity Description
(min}  {feet) (ft/f)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP2:
Hydrograph

U Typé Il 24-hr

00 Year Storm Rainfali=8.50"_
. Runpff Area=0.230 ac
- Runoff Volume=0.118 af

| Runoff Depth=6.14"
1 Tc=6.0 min
- CN=61/98

j

Flow (cfs)

oM

Time (hours}
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Summary for Pond A:
inflow Area = 30.770 ac, 41.18% impervious, Inflow Depth > 578" for 100 Year Storm event

inflow = 63.08cfs @ 12.26 hrs, Volume= 14.834 af
Cufflow = 156.82cfs @ 14.70 hrs, Volume= 13.516 af, Atten= 75%, Lag= 146.2 min
Primary = 1150 cfs @ 14.70 hrs, Volume= 12.341 af
Secondary = 433 cfs @ 14.70 hrs, Volume= 1.176 af
Tertiary = 000cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 153.99' @ 14.70 hrs Surf.Area= 1.146 ac Storage= 7.012 af

Plug-Flow detention time= 413.3 min calculated for 13,507 af (91% of inflow)
Center-of-Mass det. time= 322.5 min { 1,250.1 - 827.6)

Veolume nvert  Avail Storage  Storage Description
#1 146.25' 8.525af Custom Stage Data (Prismatic) Listed beiow
Elevation Surf. Area inc.Store Cum.Store
{feet) {acres) {acre-feet) {acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.529 0.529
148.00 0777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.988 4.862
153.00 1.083 1.051 5813
154.00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing Invert Qutlet Devices
#1  Primary 147.94' 24.0" Round Culvert

L= 47.0' RCP, square edge headwall, Ke= 0.500
Inlet/ Qutiet Invert= 147.94' / 147.75' 5= 0.0040'/ Cc= 0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95' Weir, Cv= 2.62 {C= 3.28)
Elev. (feet) 147.95 150.05
Width (feet) 0.50 0.50
#3  Device 1 154.00° 42.0" x 48.0" Horiz. Grate C= 0600 Limited to weir flow at low heads
#4  Secondary 152.50" 15.0" Round Culvert
t=77.4 CPP, projecting, no headwall, Ke= 0.900
infet/ Outlet Invert= 152.50' / 152.00' S=0.0065"" Cc= 0.8900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0" long x 9.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00
Coef. (English) 2.48 2.55 2,70 269 2.68 2.69 267 264 264 264
264 264 264 265 2.65 2.66
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Primary QutFlow Max=11.50 c¢fs @ 14.70 hrs HW=153.99' (Free Discharge)
T —1=Culvert {Passes 11.50 cfs of 33.98 cfs potential flow)
2=Weir (Orifice Controls 11.50 cfs @ 10.95 fps)
3=CGrate { Controls 0.00 cfs)
Secondary OuiFlow Max=4.33 cfs @ 14.70 hrs HW=153.99' (Free Discharge)
=Culvert {Inlet Controis 4.33 cfs @ 3.53 fps)
Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1486.25" (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
Pond A:
Hydrograph
 Butow
Inflow Area—-30 770 ac” 3 Primary
. . : Sec_ondary
oL Peak E!ev—153 99'
657 . —
el | Storage 7 012 af
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Summary for Pond A1:

Inflow Area = 32.000 ac, 39.58% Impervious, Inflow Depth > 4.77" for 100 Year Storm event
Inflow = 11.83cfs @ 14.60 hrs, Volume= 12.733 af

Outflow = 796 cfs @ 2162 hrs, Volume= 12.139 af, Aflten= 33%, Lag= 421.0 min
Primary = 796 cfs @ 21.62 hrs, Volume= 12.139 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 153.88' @ 21.62 hrs Surf.Area= 0.738 ac Storage= 3.599 af

Plug-Flow detention time= 348.0 min caiculated for 12.139 af (95% of inflow)
Center-of-Mass det. time= 267.3 min ( 1,535.0 - 1,268.7 )

Volume invert Avail.Storage Storage Description
#1 147.75 5278 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) {acre-feet) (acre-feet)
147.75 0.443 0.000 0.000
148.00 0.454 0.112 0.112
149.00 0.500 0.477 0.589
150.00 0.546 0.5623 1112
151.00 0.594 0.570 1.682
152.00 0.643 0.618 2.301
153.00 0.693 0.668 2.969
154.00 0.744 0.718 3.687
155.00 0.794 0.769 4.456
156.00 0.849 0.821 5.278
Device Routing Invert Qutlet Devices
#1  Primary 147.75 24.0" Round Cuivert

L=100.0' CPP, square edge headwall, Ke= 0.500
Intet / Cutlet Invert= 147.75' / 146.50° S=0.0125"7 Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 148.75' Weir, Cv=2.62 (C= 3.28)
Elev. (feet) 148.75 14950 149.50 150.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Secondary 154.00' 68.0' long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 160
Coef. {English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=7.96 cfs @ 21.62 hrs HW=153.88" (Free Discharge)
T q=Culvert (Passes 7.96 cfs of 34.25 cfs potential flow)
T 2=Weir {QOrifice Controls 7.96 cfs @ 10.10 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.75' (Free Discharge)
T _3=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond Af1:
Hydrograph

inflow
i3 Outflow

 Inflow Aroa32.000 ac | |11E5,
| PeakElev=15388"
REERE 3.599 af

Flow {cfs)
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Summary for Pond A2:

Inflow Area = 33.070 ac, 38.31% Impervious, Inflow Depth > 4.53" for 100 Year Storm event

inflow = 804cfs @ 2151 hrs, Volume= 12.480 af

Qutflow = 8.03cfs @ 21.97 hrs, Volume= 8.556 af, Atten= 0%, Lag= 27.6 min

Primary = 8.03cfs @ 21.97 hrs, Volume= 8.556 af

Routing by Stor-ind methed, Time Span= 0.00-72.00 hrs, dt=0.05 hrs/ 2
Peak Elev= 154.28' @ 21.97 hrs  Surf Area= 0.753 ac  Storage= 4.126 af

Plug-Flow detention time= 537.9 min calculated for 8.556 af (69% of inflow)
Center-of-Mass det. time= 253.1 min ( 1,770.1-1,517.0)

Volume invert Avail.Storage Storage Description

#1 146.50' 5.502 af Custom Stage Data (Prismatic} Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store

(feet) {acres) {acre-feet) {acre-feet)

146.50 0.340 0.000 0.000

147.00 0.361 0.175 0.175

148.00 0.405 0.383 (.558

149.00 0.453 0.429 0.987

150.00 0.502 0.478 1.465

151.00 0.554 0.528 1.993

152.00 0.610 0.582 2.575

153.00 0.668 0.635 3214

154.00 0.738 0.703 3.917

1565.00 0.792 0.765 4682

156.00 0.848 0.820 5502
Device Routing Invert Qutlet Devices

#1  Primary 154.00' 20.0"long x 17.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 263 2.64 264 2.63

Primary OutFlow Max=8.00 cfs @ 21.97 hrs HW=154.28" (Free Discharge)
1t _1=Broad-Crested Rectangular Weir (Weir Controls 8.00 cfs @ 1.42 fps)
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Pond AZ:
Hydrograph

 Inflow
Prirmary

Flow (cfs}
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Summary for Pond A3:
inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth > 3.24" for 100 Year Storm event

Inflow = 1071cfs @ 12.16 hrs, Volume= 9736 af
Quiflow = 826cfs @ 21.88 hrs, Volume= 8.505 af, Atten=23%, Lag= 583.4 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 8.26cfs @ 21.88 hrs, Volume= 8.505 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs/ 2
Peak Elev= 155.06' @ 21.88 hrs Surf.Area= 0.680 ac Storage= 1.267 af

Plug-Flow detention time= 292.8 min calculated for 8.505 af (87% of inflow)
Center-of-Mass det. time=123.5min ( 1,777.7 - 1,654.2)

Volume Invert  Avail.Storage Storage Description
#1 152.00 1.980 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {acres) (acre-feet) (acre-feet)
152.00 0.188 0.000 0.000
153.00 0.326 0.257 0.257
154.00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.980
Device Routing invert Qutlet Devices
#1  Primary 155.00' 233.0'long x 8.5' breadth Broad-Crested Rectanguiar Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
250 3.00 3.50 4.00 450 5.00 550
Coef. (English) 2.45 2.54 2.70 2.69 2.68 268 2.66 264 2.64 264
265 265 265 266 267 269 2.71

#2  Discarded 152.00° 3.000 infhr Exfiltration X 0.00 over Horizontal area
Conductivity to Groundwater Elevation = 141.01'

Discarded QutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00" (Free Discharge)
. _2=Exdfiltration { Controls 0.00 cfs)

Primary OutFlow Max=7.91 cfs @ 21.88 hrs HW=155.06" (Free Discharge}
% _1=Broad-Crested Rectangular Weir (Weir Controls 7.91 cfs @ 0.59 fps)
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Summary for Pond B:

Inflow Area = 18.820 ac, 35.97% Impervious, Inflow Depth= 5.81" for 100 Year Storm event
Inflow = £6.19cfs @ 12.16 hrs, Volume= 9.107 af

Qutflow = 2432 cfs @ 12.67 hrs, Volume= 8.842 af, Atten=83%, Lag= 30.8 min
Primary = 2432 cis @ 12.67 hrs, Volume= 8.842 5f

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak klev= 155.82' @ 12.67 hrs Surf. Area= 0.571 ac Storage= 2.855 af

Plug-Flow detention time= 178.5 min calculated for 8.842 af ($7% of inflow)
Center-of-Mass det. time= 1334 min ( 1,021.6 - 888.2)

Volume invert  Avail Storage Storage Descripiion
#1 148.50° 4441 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
(feet) {(acres) (acre-feet) {acre-feet)
148.50 0.229 0.000 0.000
149.00 0.248 0.119 0.119
150.00 0.289 0.269 0.388
151.00 0.332 0.311 0.698
152.00 0.377 0.354 1.053
153.00 0.424 0.400 1.463
154.00 0.474 0.449 1.902
155.00 0.527 0.500 2.403
156.00 0.581 0.554 2.957
157.00 0.728 0.654 3.611
158.00 0.932 0.830 4.441
Device Routing Invert Outlet Devices
#1  Primary 148.00' 36.0" Round Culvert

L.=680.8" CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 148.00°/ 146.25' S=0.0025"" Cec= 0.800
n= 0.012 Corrugated PP, smooth interior, Flow Area= 7.07 sf
#2  Device 1 149.5¢" Weir, Cv=2.62 (C= 3.28)
Elev. (feet) 149.50 151.00 151.00 153.10
Width (feet) 0.25 4.25 1.00 1.00
#3  Device 1 155.85' 48.0" x42.0" Horiz. Grate C=0.600 Limited fo weir flow at low heads

Primary OutFlow Max=24.31 cfs @ 12.67 hrs HW=155.82" (Free Discharge)
T 1=Culvert (Passes 24.31 cfs of 58.52 cfs potential flow)

2=Weir (Orifice Controls 24.31 cfs @ 9.82 fps)

3=Grate { Controls 0.00 cfs)
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Summary for Pond C: Wet Pond

inflow Area = 3,520 ac, 48.86% Impervious, Inflow Depth= 5.99" for 100 Year Storm event
Infiow = 16.13cfs @ 12.14 hrs, Volumes= 1.758 af

Outflow = 257cfs @ 12.95 hrs, Volume= 1.754 af, Aften=84%, Lag= 48.5 min
Primary = 2567cfs @ 12.95 hrs, Volume= 1.754 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 154.00' Surf.Area= 0.306 ac Storage= 1.067 af
Peak Elev= 156.57' @ 12.95 hrs  Surf.Area= 0.421 ac Storage= 2.007 af (0.940 af above start}

Plug-Flow detention time= 1,254.5 min calculated for 0.686 af (39% of inflow)
Center-of-Mass det. time= 497.8 min ( 1,277.5-779.7 )

Volume Invert Avail.Storage Storage Description
#1 149.00' 3.136 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf Area Inc.Store Cum Store

(feet) {acres) {acre-feet) {(acre-feet)

149.00 0.127 0.000 0.000
150.00 0.151 0.139 0.139
151.00 0.176 0.164 0.303
151.40 0.186 0.072 0.375
151.50 0.232 0.021 (.396
152.00 0.246 0.119 0.515
153.00 0.276 0.281 0.778
154.00 0.306 0.291 1.067
155.00 0.33@ 0.322 1.390
155.10 0.369 0.035 1.425
156.00 0.400 0.346 1.771
157.00 0.436 0.418 2.189
158.00 0473 0.454 2.644
159.00 0.511 0.492 3.138

Device Routing invert Qutlet Devices
#1  Primary 154.00' 15.0" Round Culvert

L= 1,486.3 CPP, projecting, no headwall, Ke= 0.800
tnlet / Outlet Invert= 154.00'/ 148.00° S=0.0040 ' Ce=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2 Devicel 154.00' 4.0" W x 3.0" H Vert. Orifice C=0.600
#3  Device 1 155.58' Weir, Cv=2.62 (C=3.28)
Head (feet}) 0.00 1.00
Width (feefy 0.33 1.00

Primary OutFlow Max=257 cfs @ 12.95 hrs HW=156.57" (Free Discharge)
T 1=Culvert (Passes 2.57 cfs of 4.75 cfs potential flow)

2=Qrifice (Orifice Controls 0.63 cfs @ 7.54 fps)

3=Weir (Weir Controls 1.94 cfs @ 2.94 fps)
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Pond C: Wet Pond
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Summary for Link AP-CVS: Analysis Point-CVS

Inflow Area = 0.230 ac, 52.17% Impervious, Inflow Depth= 6.14" for 160 Year Storm event
Inflow = 1.19cfs @ 12.11 hrs, Volume= 0.118 af
Primary = T19cfs @ 12.11 hrs, Volume= 0.118 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

Infiow
Primary

 inflow Area=0.230 ac
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 37.070 ac, 35.82% Impervious, Inflow Depth > 3.24" for 100 Year Storm event
Inflow 834 cfs @ 21.85hrs, Volume= 10.004 af
Primary 834cfs @ 21.85hrs, Volume= 10.004 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West

Hydrograph
: 7 ‘ : e : B inflow
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_ Inflow Area=37.070 ac
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Summary for Subcatchment BSN A:

Runoff = 9.06cfs@ 1.22 hrs, Volume= 0.509 af, Depth= 0.51"

Runoff by SCS TR-20 method, H=Delmarva, Split Pervicusfimperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area{ac) CN Description
6.050 61 >75% (Grass cover, Good, HSG B
5900 98 Paved roads w/curbs & sewers
11.950 79  Weighted Average

6.050 50.63% Pervious Area
5.900¢ 49.37% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) {ft/fty  (ftfsec) (cfs)
3.4 18 0.0089 0.09 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
2.3 132 0.0069 0.96 Sheet Flow,
Smooth surfaces n= 0.011 P2= 3.30"
0.5 53 0.0069 1.69 Shallow Concenfrated Flow,
Paved Kv=20.3fps
7.9 Direct Entry, from pipe calcs

14.1 203 Total

Subcatchment BSN A:
Hydrograph

NJ DEP 2-hr
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Summary for Subcatchment BSN A1:

Runoff = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quatity Storm Rainfall=1.25"

Area(ac) CN  Description
1.230 61 >75% Grass cover, Good, HSG B
1.230 1060.00% Pervious Area

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

1.6 18 0.0580 0.19 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
0.6 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"
1.1 13 0.0784 0.20 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
1.0 24 0.3333 0.40 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"
4.3 67 Total, Increased to minimum Tc = 6.0 min

Subcatchment BSN A1:
Hydrograph
R R R AR R

‘ : ‘ P ; NJ DEP 2 hr
Water Quai:ty Storm Rainfall=1.25"

; . Runoff Area=1.230 ac
Runoff Volume=0. 009 af
Runoff Depth=0.00"

: F!ow Length 67‘

o Tc=6.0 min
CNu61IO

Flow {cfs)
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Summary for Subcatchment BSN A2:

Runoff = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area{ac) CN Description
1.070 81 =>75% Grass cover, Good, HSG B
1.070 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) _ {feel) (ft/ity  (ft/sec) (cfs)

2.0 53 0.2800 0.44 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
2.0 53 Total, Increased to minimum Te = 6.0 min
Subcatchment BSN AZ:
Hydrograph
L (6 O L L O N O O (€ .|

: ; NJ DEP 2 hr

Water Quailty Storm Ramfall—1 25"

: : : © Runoff Area—1 070 ac
' Runoff Volume-0 000 af

: Runoff Depth"‘O oo

. | Flow Length=53'

Slope—o 2800 'I'

i Te=6. 0 min

. CN=61/0

Flow [cfs)
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Time (hours)
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Summary for Subcatchment BSN A3:

Runoff = 120cfs@ 1.16 hrs, Volume= 0.053 af, Depth= 0.21"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area (ac) CN  Description
2.380 81 =75% Grass cover, Good, HSG B
0.610 98 Paved parking, HSG B
2950 69 Weighted Average

2.380 79.60% Pervious Area
0.610 20.40% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feef) (ft/t)  (ft/sec) (cfs)
83 92 0.0249 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
06 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2=3.30"

8.9 104 Total

Subcatchment BSN A3:
Hydrograph

. NJ DEP 2-hr
. | Water Quality Storm Rainfall=1.25"
s T Ruoff Area=2.990 ac
- Runoff Volume=0.053 af
"Rurnioff Depth=0.21"
. Flow Length=104'
~ 1 Te=8.9min
-~ CN=61/98

Flow (cfs}
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Time (hours)
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Summary for Subcatchment BSN B:

Runoff = 982cfs@ 1.16 hrs, Volume= 0.447 af, Pepth= 0.35"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area{ac) CN Description
5.050 98 Paved parking & roois
7.610 61 =75% Grass cover, Good, HSG B
2.640 83 Fallow, crop residue, Good, HSG B
15.300 77 Weighted Average
10.250 66.99% Pervious Area
5.050 33.01% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  {feel) (ftift)  (fi/sec) (cfs)

1.2 17 01176 0.25 Sheet Flow,
Grass: Short n= 0.150 P2= 3.30"
8.0 Direct Entry, from pipe calcs
9.2 17 Total
Subcatchment BSN B:

Hydrograph

gasels i
R

NJ DEP 2 hr
'Water Quallty Storm Ralnfall 1 25" :
P - Runoff Area-—15 300 ac
Runoff Volum
. Runoff
.. .Flow Length .17'
S[ope—O 1176 'I'
Tc~—9 2'min
. JCN=67/98 .

Flow (cfs)
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Summary for Subcatchment BSN C:

Runoff = 360cfs@ 1.15 hrs, Volume= (0.148 af, Depth= 0.51"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/mperyv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area{ac) CN Description
1.720 98 Paved parking & roofs
1.800 61 >75% Grass cover, Good, HSG B
3.520 79 Weighted Average
1.800 51.14% Pervious Area
1.720 48.86% Impervicus Area

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

32 25 0.0200 013 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
2.4 125 0.0056 0.88 Sheet Flow,

Smooth surfaces n=0.011 P2=3.30"
2.2 200 0.0056 1.52 Shallow Concentrated Flow,

Paved Kv=20.3fps

7.8 350 Total

Subcatchment BSN C:
Hydrograph

| Runcr

o S ENJDEpzhr
Water Quahty Storm Ramfall 1.25"
" Ru HOff Area*3 520 AC

3_ Runoff Volume—-O 148 af

‘Runoff Depth=0.51"

= Flow Length =350'

s e TC“78"“" '
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Summary for Subcatchment P-UNCAP1:

Runoff = 0.00cfs @ 0.00 hrs, Velume= (.000 af, Depth= 0.00"

Runoff by SGCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfali=1.25"

Area {ac) CN Description
1.010 681 >75% Grass cover, Good, HSG B

1.010 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min)  {feet} (fi/fty  (fi/sec) (cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP1:

: : Do NJ DEP 2 hr
Water Quahty Storm Ramfall 1, 25"

: : RunoffArea 1 010 ac
Runoff Volume=0. 000 af

Runoff Depth 000"

- . Te=6.0 min

: CN 61!0

Flow (cfs)

0 2 47 6 B 10 |2 14 16 1820 2224 26 28 30 3234 36 3840 424445 48 50 5254 56 5860 62 6466 6870 ?2
Time (hours)
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Summary for Subcatchment P-UNCAP2:

Runoff w 028cfs @ 1.12 hrs, Volume= 0.010 af, Depth= 0.54"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= ¢.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr Water Quality Storm Rainfall=1.25"

Area (ac) CN  Description
0.120 98 Unconnected pavement, HSG B
0.110 61 >75% Grass cover, Good, HSG B
0.230 80 Weighted Average
0.110 47 83% Pervious Area
0.120 52.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)y  (ft/sec) {cfs)
8.0 Direct Entry,

Subcatchment P-UNCAP2:

Hydrograph
T Sl .l . NJDEP2-hr
0.26% ¢ . Water Quality Storm Rainfall=1.25"
0.24 ©..b....!... .Runoff Area=0.230 ac
0.22 (.. Runoff Volume=0.010 af
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Summary for Pond A:
inflow Area = 30,770 ac, 41.18% Impervious, Inflow Depth > 0.33" for Water Quality Storm event

inflow = 9.06cts@ 1.22 hrs, Volume= 0.852 af
Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Secondary = 0.00cfs@ 0.60 hrs, Volume= 0.000 af
Tertiary = 000cfs @ 0.00hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=147.43' @ 72.00 hrs Surf Area= 0.745 ac Storage= 0.852 af

Plug-Flow detention time= {not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow}

Volume Invert  Avail.Storage  Storage Description
#1 146.25' 9.625af Custom Stage Data {Prismatic} Listed below
Elevation Surf.Area Inc.Stare Cum.Store
(feet) (acres} {acre-feet) (acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.529 0.528
148.00 0.777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.288 4.862
153.00 1.083 1.051 5913
154,00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing invert QOutlet Devices
#1  Primary 147.94 24.0" Round Culvert

L=47.0' RCP, square edge headwall, Ke= 0.500
Infet / Outlet Invert= 147.94' / 147.75" S=0.0040 " Ce=0.800
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95' Weir, Cv= 2.62 (C= 3.28)
Elev. (feet) 147.95 150.05
Width (feet) 0.50 0.50
#3  Device 1 154.00" 42.0" x 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads
#4  Secondary 152 50' 15.0" Round Culvert
L= 77.4" CPP, projecting, no headwall, Ke= 0.800
fnlet / Outtet Invert= 152 50' / 152.00' S=0.0065""" Cc= 0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0" long x 9.5" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
2.50 3.00 3.50 4.00 450 5.00
Coef (English) 2.48 2.55 2.70 2.69 2.68 269 2.67 264 264 264
264 264 264 265 2.65 2.66
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Primary QutFlow Max=0.00 cfs @ 0.00 hrs HW=148.25" (Free Discharge)
T 1=Culvert ( Controls 0.00 cfs)

2=Weir { Controis 0.00 cfs)

3=Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=146.25' (Free Discharge)
T—4=Culvert ( Controls 0.00 cfs)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=146.25" (Free Discharge)
1 _5=Broad-Crested Rectangular Weir { Controis 0.00 cfs)

Pond A:
Hydrcvgraph
506 . B e
7 § P R lnﬂow Area-30 770 ac o Primary
& N e e e R ‘ {1 Secondary

of b o ;‘: Peak EleV"j : 7.43'
9{__' . . Do D
8] ’

Fiow [cfs)

0 24 6 8101214161820 2

Time {hours})
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Summary for Pond A1:

Inflow Area = 32.000 ac, 39.59% Impervious, Inflow Depth= 0.00" for Water Quality Storm event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Ouiflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary = 000cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 0.00cfs @ 0.00 hrs, Volumes= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=147.75" @ 0.00 hrs Surf.Area= 0.443 ac Storage~ 0.000 af

Plug-Flow detention time= (not calculated; initial storage exceeds outfiow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert  Avail.Storage Storage Description
#1 147.75' 5278 af Custom Stage Data (Prismatic) Listed below
Elevation Surf Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
147.75 0.443 0.000 0.000
148.00 0.454 0112 0.112
148.00 0.500 0.477 0.589
150.00 0.546 0.523 1.112
151.00 0.594 0570 1.682
152.00 0.643 0.618 2.301
1563.00 0.693 (.668 2.969
154.00 0.744 0.718 3.687
155.00 0.794 0.769 4456
156.00 0.849 0.821 5278
Device Routing Invert  Qutlet Devices
#1  Primary 14775 24.0" Round Culvert

L= 100.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.75'/ 146.50'° S=0.0125" Cc=0.800
n=0.012 Corrugated PP, smooth intericr, Flow Area= 3.14 sf
#2  Device 1 148.75" Weir, Cv=2.62 (C= 3.28)
Elev. (feet) 148.75 149.50 149.50 150.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Secondary 154.00° 68.0"long x 10.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef (English) 249 256 270 2.69 268 269 2.67 264

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.75' (Free Discharge)
T1=Culvert ( Controls 0.00 cfs)
T _2=Weir ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.75" (Free Discharge)
t_3-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond A1:
Hydrograph
: Inflow
£ Outflow

lnﬁow Area—32 000 ac ey
Peak EIeV"147 75
Starage“ﬂ 000 af

Flow {cfs)

0 2 4 6 8 1012141618202224262830323436384042444648505254565560626466 87072
Time {hours)
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Summary for Pond A2:

Inflow Area = 33.070 ac, 38.31% Impervious, [nflow Depth = 0.00" for Water Quality Storm event
Inflow = 0.00cts @ 0.00 hrs, Volume= (3.000 af

Qutflow = 0.00cis @ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary = 0.00cfs@ 0.00hrs, Volume= $.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, di= 0.05 hrs/ 2
Peak Elev= 146.50' @ 0.00 hrs Surf.Area= 0.340 ac Storage= 0.000 af

Plug-Flow detention time= (not calculated: nitial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume invert  Avail.Siorage  Storage Description

#1 146.50' 5.502 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) {acre-feet) {(acre-feet)

146.50 0.340 0.000 0.000

147.00 0.361 0.175 0.175

148.00 0.405 0.383 0.558

149.00 0.453 0.429 0.987

150.00 0.502 0.478 1.465

151.00 0.554 0.528 1.993

152.00 0610 0.582 2.575

153.00 0.668 0.639 3.214

154.00 0.738 0.703 3.817

155.00 0.792 0.765 4.682

156.00 0.848 0.820 5.502
Device Roufing invert Qutlet Devices

#1  Primary 154.00' 20.0" long x 17.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 264 263 264 264 263

Primary OutFlow Max=0.00 cfs @ 0.0 hrs HW=146.50" (Free Discharge)
1=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond A2:
Hydrograph
Infiow

Primary

. | ;Inf!ew Area—33 070 ac
Peak Eﬁevwme 501
Storage—@ 000 af

Flow (cfs)
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Summary for Pond A3:

Inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth= 0.02" for Water Quality Storm event
Inflow = 120cfs @ 1.16 hrs, Volume= 0.053 af

Cutflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Discarded = 0.00cfts @ 0.00 hrs, Volume= 0.000 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 152.268' @ 3.05 hrs Surf.Area= 0.223 ac  Storage= 0.053 af

Plug-Flow detention time= {not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= {not calculated: no outflow)

Volume invert Avail.Storage  Storage Description

#1 152.00' 1.980 af Customn Stage Data (Prismatic) Listed below (Recalc)
Eievation Surf Area Inc.Store Cum.Store

(feet) (acres) {acre-feet) {acre-feet)

152.00 0.188 0.000 0.000

153.00 0.326 0.257 0.257

164.00 0.485 0.405 0.662

165.00 (.648 0.566 1.229

156.00 0.854 0.751 1.980
Device Routing Invert Qutlet Devices

#1  Primary 155.00' 233.0' long x 8.5 breadth Broad-Crested Rectangular Weir

Head (feet) .20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 450 5.00 550
Coef. (English) 2.45 2,54 270 2.69 2.68 2.68 2.66 2.64 2.64 264
265 265 265 266 267 269 2.71

#2 Discarded 152.00" 3.000 in/hr Exfiltration X 0.00 over Horizontal area
Conductivity to Groundwater Elevation = 141.07'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00" (Free Discharge)
t _2=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00" (Free Discharge)
*_1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond A3:

Hydregraph
S f;i:if”‘fj'f'“fiiii B o
1.20.cfs R f o Outflow
N lnflow Area-36 060 ac 2 pracarde

Peak E!ev—152 26'
~ Storage=0.053 af

Flow {cfs)
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Summary for Pond B:

inflow Area = 18.820 ac, 35.97% Impervious, Inflow Depth = 0.38" for Water Quality Storm event
inflow = 990cts @ 1.16 hrs, Volume= 0.595 af

Outflow = 045cis @ 2.25 hrs, Volume= 0.343 af, Atten= 95%, Lag=67.8 min
Primary = 045cfs @ 2.26 hrs, Volume= 0.343 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=15017"@ 2.28 hrs Surf Area= 0.296 ac Storage= 0.438 af

Plug-Flow detention time= 644.4 min calculated for 0,343 af (58% of inflow)
Center-of-Mass det. time= 5125 min ( 717.8- 205.3 )

Volume. = Invert  Avail.Slorage  Storage Description
#1 148.50' 4 441 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

148.50 0.229 0.000 0.000
149.00 0.248 0.119 0.119
150.00 0.289 0.269 0.388
151.00 0.332 0.311 0.698
152.00 0.377 0.354 1.053
153.00 0.424 0.400 1.453
154.00 0.474 0.449 1.802
155.00 0.527 (.500 2.403
156.00 0.581 0.554 2.957
157.00 0.728 0.654 3.611
158.00 0.932 0.830 4 441

Device Routing Invert  Qutlet Devices
#1 Primary 148.00' 36.0" Round Culvert

L= 630.8° CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 148.00'/ 148.25 S=0.0025"/ Cc= 0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 7.07 sf
#2  Device 1 149.50' Weir, Cv= 2.62 (C= 3.28)
Elev. (feet) 149.50 151.00 151.00 153.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Device 1 155.85' 48.0" x 42.0" Horiz. Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=045cfs @ 2.29 hrs HW=150.17' (Free Discharge)
T 1=Culvert (Passes 0.45 cfs of 19.63 cfs potential fiow)

2=Weir (Weir Controls 0.45 cfs @ 2.65 fps)

3=Grate ( Controls 0.00 cfs)
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Summary for Pond C: Wet Pond

inflow Area = 3.520 ac, 48.86% Impervious, Inflow Depth= 051" for Water Quality Storm event
fnflow = 360cfs @ 1.15 hrs, Volume= 0.148 af

Qutflow = 022cfs @ 2.06 hrs, Volume= 0.148 af, Atten= 94%, Lag= 55.0 min
Primary = 022cfs @ 2.06 hrs, Volume= 0.148 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 154.00' SurfArea= 0.306 ac Storage= 1.067 af
Peak Elev= 154.42' @ 2.06 hrs Surf Area= 0.320 ac Storage= 1.198 af (0.131 af above start)

Plug-Flow detention time= {not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 508.0 min (584.8 - 76.7 )

Volume Invert Avail.Storage Storage Description
#1 149.00' 3.136 af Custom Stage Data (Prismatic} Listed below (Recalc)
Elevation Suwrf.Area Inc.Store Cum.Store
{feet) (acres}) (acre-feet) {acre-feet)
149,00 0.127 0.000 0.000
150.00 0.151 0.139 0.139
151.00 0.176 0.164 0.303
151.40 0.186 0.072 0.375
151.50 0.232 0.021 0.396
152.00 0.248 0.119 0.515
153.00 0,276 0.261 0776
154.00 0.306 0.291 1.067
155.00 0.339 0.322 1.390
155.10 0.369 0.035 1.425
156.00 0.400 0.346 1771
157.00 0.436 0.418 2.189
158.00 0.473 0.454 2644
159.00 0.511 0.492 3.136
Device Routing Invert  Outlet Devices

#1  Primary 154.00' 15.0" Round Culvert

L= 1,486.3" CPP, projecting, no headwall, Ke=0.800
Inlet / Qubiet Invert= 154.00' / 148.00' S= 0.0040'" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#2 Device 1 154.00° 4.0" W x 3.0" H Vert. Orifice C=0.600
#3 Device 1 155.58' Weir, Cv=2.62 {C= 3.28)
Head (feet} 0.00 1.00
Width (feet) 0.33 1.00

Primary CutFlow Max=022 cfs @ 2.06 hrs HW=154.42" (Free Discharge)
t1=Culvert (Passes 0.22 cfs of 0.61 cfs potential flow)

2=0rifice (Orifice Controls 0.22 cfs @ 2.59 fps)

3=Weir ( Controis 0.00 cfs)
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Pond C: Wet Pond
Hydrograph
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Summary for Link AP-CVS: Analysis Point-CVS

inflow Area = 0.230 ac, 52.17% Impervious, Infiow Depth = 0.54" for Water Quality Storm event
Inflow = 028cfs @ 1.12 hrs, Volume= 0.010 af
Primary = 028cfs @ 1.12 hrs, Volume= 0.010 af, Atten= 0%, Lag= .0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-CVS: Analysis Point-CVS
Hydrograph

Inflow
A Primary

Flow {(cfs)

T :,yff ff;;s?f%*
9 2 46 8 10121416 18202224262530323436384042444648505254565860626456687072
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Summary for Link AP-W: Analysis Point-West

Inflow Area = 37.070 ac, 35.82% Impervious, Inflow Depth= 0.00" for Water Quality Storm event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 300cfs@ 0.00hrs, Volume= 0.000 af, Atlten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link AP-W: Analysis Point-West
Hydrograph

Infiow
B Primary

Flow (cfs)

g T,
s
D2 4 6 & 1012 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 45 48 50 52 54 56 58 60 62 B4 56 63 70 72
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TEST PIT LOG

PROJECT NAME: Proposed Stirling Glenn I Stormwater TEST PIT #: TP-D 2/24/2014
PROJECT NUMBER: 1400161 CLIENT: J.S. Hovnanian i% TOP OF GROUND: 153.75’
LOCATION: Fries Mill Road, Mcnroe Twp., Gloucester Co., NJ ii GROUNDWATER DATA:  Wet
FIELD SURVEYED TOPO ESTIMATE \8 DEPTH: 13.3' TIME: Completion
£
= SOIL DESCRIPTION REMARKS
i
)
0.0 -1.0 TOPSOIL (12 Topsoil
1.0'-3.0 Strong brown (7.5 YR 5/8) sandy loam, 10% gravel; weak, med., granular; v.
friable; clear, irregular boundary
30'-35 Brownish yellow (10 YR 6/8) sandy clay loam; weak, fine, massive; friabie;
clear, broken boundary :
3 35 .50  Strong brown (7.5 YR 5/8) sandy loam, 15% gravel; weak, med,, single
grained; loose; diffuse, irregular boundary
v 80 -105 Very pale brown (10YR 8/4) sand; 20% gravel; weak, med., single grained;
v loose; diffuse, irregular boundary
‘\ Average Rate=
e e e e Permeability Tests (2) Conducted at 6.5' (£147.28Y _ _ _ _ _ _ _ _ _ . 229 iiriks)
10
. , Seasonal High
10.5"-14.0'  Very pale brown (10YR 8/4) sand with few, coarse, faint mottles (7.5YR 7/1), 10.5" 9" @
15% gravel; weak, med., single grained; lcose; diffuse, irregular boundary
Groundwater @
13.3
15 End of Test Pit Excavation@ 14.0' Stratum |
20
25

i

520 Fellowship Road Suite A-104, Mi Laurel, NJ 08054
Office: [856) 231-0800 Fax: (854) 231-994¢9
www . advantageengingers.com

advantage engineers

EXCAVATION METHOD:

Rubher-tire Backhoe

ADVANTAGE REPRESENTATIVE:

Richard Jackson

DRAWN/COMPILED BY: Richard Jacksoen

DATE COMPILED: February 24, 2014




TESTPITLOG

PROJECT NAME: Proposed Stirling Glenn 1l Stormwater TESTPIT #: TP-E 2/124/2014
PROJECT NUMBER: 1400181 CLIENT: J.$. Hovnanian ‘%ﬂ TOP OF GROUND: 154.63'
_ LOCATION: Fries Mill Road, Monroe Twp., Gloucester Co., NJ § GROUNDWATER DATA:  Wet
| X | FIELD SURVEYED .| ToPo ESTIMATE S |DEPTH: 135 TIME: Completion
£
iz SCIL DESCRIPTION REMARKS
i
=)
0.0'- 0.5 TOPSOIL (8" Topsoil
0.5 -50 Strong brown (7.5 YR 5/8) sandy loam; 5% gravel; weak, medium, granular;
friable; clear, wavy boundary
5 L e o Sermeability Test Conducted al 4,78 (149,883 L L L. 6.8 infhr (K4)_ _
50'-11.6' Strong brown (7.5 YR 5/8) sandy loam; 15% gravel; weak, medium, granutar;
friable; gradual, irregular boundary
10 Permeability Test Conducted af 10.0° (£144.63" 13.2 infhr (K4)
\ . . Seasonal High @
11.0'- 14.0' Reddish brown {7.5YR 6/8) loamy sand with common, coarse, prominent 11.0'
mottles (7.5YR 8/2), 10% gravel; weak, fine, single grained; friable; gradual,
irregular boundary Groundwater @
13.5
15 End of Test Pit Excavation @ 14.0¢ Stratum |
20
25

T

520 Fellowship Road Suite A-106, Mt Laurel, NJ 08054
Office: (856) 2310800 Fax; {856) 231-994¢% DATE COMPILED: February 24, 2014

www. agdvanfagsengineers.com

advantage engineers

EXCAVATION METHOD:

Rubber-tire Backhoe

ADVANTAGE REPRESENTATIVE:

Richard Jlackson

DRAWN/COMPILED BY: _ Richard Jackson




TEST PIT LOG

PROJECT NAME: Proposed Stirling Glenn 1l Stormwater TEST PIT # TP-F 212412014
PROJECT NUMBER: 1400161 CLIENT: J.S. Hovnanian Q_ TOP OF GROUND: 154.86'
LOCATION: Fries Mill Road, Monroe Twp., Gloucester Co., NJ i GROUNDWATER DATA: Wet
FIELD SURVEYED J TOPO ESTIMATE 9 DEPTH: 14.0' TIME: Completion
£
= SOIL DESCRIPTION REMARKS
i
=)
0.0 -0% TOPSOIL (6" Topsoil
0.5 -50 Strong brown (7.5YR 5/8) loam, 10% gravel; weak, fine, granular; firable;
graduat, irreguiar boundry
Permeability Test Conducted at 4.5° (£150.36% 7.2 infhr {iK4)
I e e R e R B
VoS0 -8.0 Brownish yellow {10YR 6/8) loamy sand, 20% gravel; weak, fine, granular;
“‘ loose; diffuse, irreguiar boundary
. Permeability Test Conducted at 5.0' (£149.86") 25.4 infhr (K5}
6.0'-8.0 Brownish yellow {10YR 6/8) sandy loam; weak, fine granular; loose; diffuse,
irregular boundary
10 Y 80-115  Brownish yellow (10YR 6/8) sand, 10% gravel; weak, fine, single grained;
“ loose; gradual, wavy boundary
e Permeabllity Test Conducted at §.8° (146,360 _ L . 20,3 Infhr (K5)
. , ] . Seasonal High @
11.5'-14.5'  vellow (10YR 7/8) sand with few, coarse, faint mottles (7.5YR 6/1), 5% gravel 115
weak, fine, single grained; loose; diffuse, irregular boundary
Groundwater @
15 14.0°
End of Test Pit Excavation @ 14.5' Stratum |
20
25

EXCAVATION METHOD:
Rubber-tire Backhoe

ADVANTAGE REPRESENTATIVE:

advantage engineers

Richard Jackson

e
DRAWN/COMPILED BY: _ Richard Jackson

520 rellowship Road Suite A-106, Mt Laurel, NJ 08054
Office: (856) 231-0800 Fax: (856) 231-9949 DATE COMPILED: February 24, 2014

www.advantageengineers.com




TESTPITLOG

PROJECT NAME: Proposed Stirling Glenn (I Sformwater TEST PIT # TP-G 212412014

PROJECT NUMBER: 1400161 CLIENT: J.8, Hovnanian
LOCATION: Eries Mill Road, Moproe Twp., Gloucester Co., NJ

GROUNDWATER DATA:

UOKBAR|T

TOP OF GROUND: 154.51"

Wet

[_}[(J FIELD SURVEYED !_ TOPO ESTIMATE DEPTH: 13.0 TIME: Completion
£
= SOIL DESCRIPTION REMARKS
L
O
0.0 -10 TOPSOIL (127 Topsoil
1.0'-3.¢¢ Strong brown (7.5 YR 5/8) sandy loam, 10% gravel; weak, very fine, granufar;
very friable; clear, wavy boundary
30-6.0 Brownish yellow {10 YR 6/8) sandy clay loam, 10% gravel, weak, fine, single
grained; loose; gradual, irregular boundary
5 N Average Rale=
e o o _ _ . Permeaility Tests (2) Conducted at 4.25' (+150.26) _ _ _ _ _ _ _ _ _|._ 103 infr (K2} _ |
6.0'-11.0" Very pale brown {(10YR 8/3) sand; weak, fine, single grained; loose, diffuse,
irregular boundary
.
\\“ Permeability Test Conducted at 7.5 (£147.01) 22.3 infhr (K5)
10
. . : Seasonal High @
11.0'- 13.0' Very pale brown (10YR 8/3) sand with few, medium, faint mottles (7.5YR 7/1}; 110"
weak, fine, single grained; loose; diffuse, irregular boundary Gmuncﬁ@ater @
13.6°
End of Test Pit Excavation (Cave-in) @ 13.00 Stratum |
15
20
25

g

520 Fellowship Road Suite A-106, Mt Laurel, NJ 08054
Office: (856) 231-0800 Fax; (858} 231-994%9 DATE COMPILED: February 24, 2014

www.advantageengineers.com

advaniage engineers

EXCAVATION METHOD:

Rubber-tire Backhoe

ADVANTAGE REPRESENTATIVE:

Richard Jackson

DRAWN/COMPILED BY: Richard Jackson




TESTPIT LOG

TEST PIT #: TP-H 212412014

m TOP OF GROUND: 155.81
S GROUNDWATER DATA;  Wet

PROJECT NAME: Proposed Stirling Glenn | Stormwater

PROJECT NUMBER: 1400161 CLIENT: J.S. Hovnanian
LOCATION: Fries Mill Road, Monroe Twp., Gloucester Co., NJ

X | FIELD SURVEYED | | Topo ESTIMATE S DEPTH: 148 TIME: Completion
= SOIL DESCRIPTION REMARKS
i
o
0.0'-0.25 TOPSOIL (3"} Topsoil
0.25'-3.0" Dark yellowish brown {10 YR 4/6) sandy loam, 20% gravel; moderate, med.,
subangular blocky; v. friable; clear, wavy boundary
3.0'-8.0 Strong brown (7.5YR 5/8) loamy sand, 15% gravel, weak, fine, single grained;
loose; gradual, irregular boundary
5 “ Average Rate=
“L Permeahility Tests (2) Conducied at 4.5 (£151.31) 8.33 in/hr (K4)
8.0'-12.0° Brownish yellow (10YR 6/8) sand, 5% gravel, weak, fine, single grained;
toose; gradual, irregutar boundary
10
: . . : Seasonal High @
12.0'-15.0' Brownish yellow (10YR 6/8) sand with few, medium, faint mottles (7.5YR 7/2), 120’
5% gravel; weak, fine, single grained; loose; gradual, irregular boundary '
Groundwater @
16 14.8'
End of Test Pit Excavation @ 15.0 Stratum |
20
25

EXCAVATION METHOD:
Rubber-tire Backhoe

advantage engineers ADVANTAGE REPRESENTAT

Richard Jackson

e
DRAWN/COMPILED BY:  Richard Jackson

DATE COMPILED: February 24, 2014

520 Feliowship Road Suite A-106, Mt Laurel, NJ 08054
Office: (856) 231-0800 Fax: (856) 231-994%
www.advantageengineers.com




TEST PIT LOG

PROJECT NAME: Proposed Stirling Glenn |l Stormwater TEST PIT # TP-I 212412014
PROJECT NUMBER: 1400161 CLIENT: J.S. Hovnanian %‘f TOP OF GROUND:; 157.07"
o LOCATION: Eries Mill Road, Monrog Twp . Gloucester Co., NJ § GROUNDWATER DATA: Vet
L FIELD SURVEYED u TOPO ESTIMATE !% DEPTH: 150 TIME: Completion
= SOIL DESCRIPTION REMARKS
i
a
0.0'-0.08" TOPSOIL (1) Topsoil
0.08'-0.67" Yellowish brown (10YRS5/8) sand; weak, v. fine, single grained, loose, abrupt,
smooth boundary
067 -80  Strong Brown (7.5YR 5/8) loamy sand, 5% gravel, moderate, granular; firm;
clear, wavy boundary
5
e o o Permeability Test Conducted at 5,75 (#181.32) . 128inhiK4)
v 8.0-125% Reddish yellow (10YR 6/8) loamy sand, 10% gravel, weak, very fine, single
% grained; loose; gradual, iregular boundary
10 !
“\_‘ Permeability Test Conducted at 8.0' {1 49.{_3_7'2_ ___________ 2_2_3 s;_*s/ilr S_Kg) ]
12.5'-15.5 Reddish yellow (10YR &/8) sand with few, coarse, faint mottles (7.5YR 6/2); Seasonal High @
weak, very fing, single grained; loose; gradual, irregular boundary 12.5'
15 Groundwater @
15.0°
End of Test Pit Excavation @ 15.5' Stratum |
20
25
EXCAVATION METHOD:

Rubber-tire Backhoe

ADVANTAGE REP

advantage engineers

RESENTATIVE:

Richard Jackson

g

520 Feliowship Road Suite A-106, Mt Laurel, NJ 08054
Office; (856) 231-0800 Fax: (B856) 231-9949
www.advantageengineers.com

DATE COMPILED:

DRAWN/COMPILED BY: Richard Jackson

February 24 2014




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater investigation Test Pit Number: TP-J
Client: Cohen Schatz Associates inc. Groundwater Depth: 15.0°
Date Completed: 2/3/2020 Top of Ground Elevation: 15299
location: See Test Pit Locaiion Plan Topo Est.: _ Field Survey: X
Depth (ft) Soil Description Remarks
0.0'-0.5 Topsoil {8 Topsoil
1
0.5'- 2.0 Dark Yellowish Brown (10YR 3/6) SANDY CLAY LOAM; 30% Gravel; Moist, Friable Stratum |
2
3 2,00-4.0"  Strong Brown {7.5YR 4/6) SANDY LLOAM,; 20% Gravel; Moist, L cose
4
4.00-7.0" Strong Brown {7.5YR 5/8) SANDY LOAM; 5-20% Gravel, Moist, Loose
5
<]
7
7.0'- 145 Brownish Yellow (10YR 6/8) LOAMY SAND, with few, fine, faint, Yellow Mottles
(10YR 7/8) 5% Gravel, Moist, Loose
I SRR S
In-Lab Tube Permeameter Tosting at 7.5 fest 27.5 inflar {K5)
2]
10
£ Seasanal High
Growndwater
at11.0°
12
13
14
14.5'- 15.0' Olive Yellow (2.5YR 6/6) SANDY LOAM, 15% Gravel, Moisi, Loose H2g at 15.0'
End of Test Pit at 15 Feet Stratum 1l

15

297 Westwood Drive, West Dep!

Excavation Method:

i RS

fford, N.J 08096

Excavator:

RPM Representative:
Log Completed By:

Sheet:

Scheideler Excavaticn
Trackhoe

B. Bedilion

F. DeFeo

10f1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation

Client: Cohen Schatz Associates [nc.

Date Completed: 2/3/2020

Location: See Test Pit Location Plan

Test Pit Number:
Groundwater Depth:

Top of Ground Elevation:
Field Survey: X_

Topo Est.: _

IP-K

E

153.45'

Depth (ft} Soil Description Remarks
0.0'-0.5' Topsoit (6" Topsoil
1
0.5'-3.0' Dark Yellowish Brown (10YR 3/4) SANDY CLAY LOAM; 20% Gravel; Mais{, Friable
2
3 3.0'-5.0' Strong Brown (7.5YR 4/8) SANDY CLAY LOAM; 15% Gravel, Moist, L.oose
Stratum |
4
5
5.0'-8.0' Strong Brown (10YR 5/8) SANDY CLAY LOAM, 5-20% Gravel; Moist, Loose
4]
Tl e
In-L.ab Tube Permeamater Testing at 7.0 foet 3,0 Indhr (K3)
8
8§.0'-12.0" Reddish Yellow {7.5YR 6/8) LOAMY SAND; 15% Gravel; Moist, Loose
9
10
11
12
12,0°- 13.0' Brownish Yellow {10YR 6/8) SANDY LOAM; 10% Gravel; Moist, Loose Stratum H
13
14 Seasonal High
. . Pale Brown (2.5YR 7/4) SANDY LOAM; with few, fine, faint, Brownish Yellow Motties Growndwater
13.0'-15.0' (10YR 6/8), Moist, Loose at 14.0°
15 End of Test Pit at 15 Feet

297 Westwood Drive, West D

eptford, NJ 08096

Excavator:
Excavation Method:
RPM Representative:
Log Completed By:

Sheet:

Scheideler Excavation
Trackhoe

B. Bedilion

F. DeFec

1of1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation Test Pit Number: TP-1
Client: Cohen Schaiz Associates Inc. Groundwater Depth: NE
Date Completed: 2/3/2020 Top of Ground Elevation: 156.30'
Location; See Test Pit Location Plan Topo Est.: _ Field Survey: X _
Depth (ft} Soil Description Remarks
0.0'-0.5 Topsail (6" Topsoil
1
05 -4.5 Dark Yellowish Brown (10YR 3/8) io Yellowish Red (10YR 4/6) SANDY LOAM; 5%
Gravel;, Maist, Friable
2
3
4
Stratum |
4,5'-8.0" Strong Brown {7.5YR 5/8) SANDY CLAY LOAM; 10% Gravel; Moist, Friable
5
6
7
8
8.0'- .25 Strong Brown (7.5YR 4/6) SANDY LOAM; 10% Gravel, Moist, Loose
9
8.25'- 12.0' Braownish Yellow (10YR 6/8) LOAMY SAND; 5% Gravel, Moist, Loose
10
1 In-Lab Tube Permeametar Testing at 10.5 feet 4.4 inflr (K5}
12
12.0'- 13.0' Strong Brown (10YR 5/8) LOAMY SAND; 15% Gravel; Moist, Loose
13
Stratum il
14
13.0'~15.0° Brownish Yellow (10YR 6/6) LOAMY SAND; Maist, Loose
15 End of Test Pit at 15 Feet

Excavator: Scheideler Excavation
Excavation Method: Trackhoe

RPM Representative: B. Bedilion

Log Completed By: F. DeFeo

L s

] . 2 ¥
257 Westwood Drive, West Deptford, NJ 08098 Sheet: 1of 1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation

Client: Cohen Schatz Associaies Inc.

Date Completed: 2/3/2020

Test Pit Number:

Groundwater Depth: E

Top of Ground Elevation: 156.14'

Location: See Test Pit Location Plan Topo Est.: _ Field Survey: X _
Depth {ft) Soil Description Remarks
0010 Topsoii (12") Topsoil
1
10'-2.25 Dark Brown (7.5YR 3/3) SANDY LOAM; 10% Gravel; Maist, Friable
2
2.258'-3.75" Yellowish Brown (5YR 4/6) SANDY CLAY LOAM; Moist, Friable
3
4 3.75'-8.0" Strang Brown {7.5YR 5/8) SANDY LOAM; 25% Gravel; Moist, Friable
Stratum |
5
§]
7
8
8.0"- 10.0" Strong Brown {7.5YR 5/6) SANDY LOAM; 15% Gravel; Moist, Loose
9
10 10.0' - 14.0' Brownish Yellow (10YR 6/6) SANDY LOAM; 15% Gravel; Moist, Loose
11 fr-Lab Tube Permeameter Testing at 10.5 feat 23.3 infhr (K8}
12
13
Stratum Il
14
14.0' - 15.0" Brownish Yellow (10YR 6/8) SANDY LOAM; Moist, Loose
15 End of Test Pit at 15 Feet

287 Westwood Drive, West Deptford, NJ 08088

Excavator:
Excavation Method:
RPM Representative:
Log Compisted By:
Sheet;

Scheideler Excavation
Trackhoe

B. Bedilion

F. DeFeo

10f1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation

Chent: Cohen Schatz Associates Inc.

Bate Completed: 2/3/2020

Test Pit Number:

IP-N

Groundwater Depth: NE
Top of Ground Elevation: 155.00'

Location: See Test Pit Location Plan Topo Est.: _ Field Survey: X
Depth (ft) Soil Description Remarks
1 0.0'-1.5  Topsoil (18 Topsoil
2 1.5 -3.0° Strong Brown {7.5YR 4/6) SANDY CLAY LOAM; 5% Gravel; Moist, Friable
3
3.00-6.75 Yellowish Red {6R 4/8) SANDY CLAY LOAM; 30% Gravel; Moist, Friable
=i Stratum !
5
6
7 B.75'- 8.0' Yellow (7.5YR 7/8) SANDY LOAM; 10% Gravel; Moist, Loose
8 in-Lab Tebhe Permeameter Testing at 7.5 foet 25.5 in/hr (K5)
8.0°- 1.0 Brownish Yellow (10YR 6/8) SANDY LOAM; 25% Gravel; Moist, Loose
g
10
11 Stratum i
11.0'- 1500 Strong Brown (10YR 6/8) SANDY LOAM; with few, fine, faint Light Gray (7.5 YR 7/1)
Mottles, Moist, Leose
12
13 Seasonal High
Growndwater
af 14.0°
14
15 End of Test Pit at 15 Feet

297 Wesftwood Drivé, West Deptford, NJ 08096

Excavation Method:

Excavator:

RPM Representative:
Log Completed By:
Sheet:

Scheideler Excavation
Trackhoe

B. Bedilian

F. DeFec

1of 1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation Test Pit Number: TP-0
Client: Cohen Schatz Associates Inc. Groundwater Depth: NE
Date Completed: 2/3/2020 Top of Ground Elevation: 154.16'
Location: See Test Pit Location Plan Topo Est.: _ Field Survey: X _
Depth {fi) Soil Description Remarks
0.0'-0.5' Topsoil (8" Topsoil
1 0.5'-1.5"  Brown (10YR 4/3) SANDY LOAM; 5% Gravel; Moist, Friable
2 1.5'-50 Strong Brown (7.5YR 4/6) SANDY CLAY LOAM; 5-15% Gravel; Moist, Friable
Stratum |
3
4
5

5.00-7.00 VYelowish Brown {7.5YR 5/6) SANDY LOAM; 0-5% Gravel; Moist, Loose

2]
7
70-95 YeHow (10YR 6/8) to Very Paie Brown (10YR 7/4) LOAMY SAND; 35-50% Gravel,
. ) Moist, Loose
8
9
9.58'-10.5' Very Pale Brown {10YR 8/2) SANDY LOAM; 5% Gravei; Maist, Loose
10 In-Lab Tube Permeameter Tesiing at 8.5 feet 8.9 infhr (K4
10.5 - 15.0" Brownish Yellow (10YR 6/8) LOAMY SAND; with few, fine, faint, Strong Brown Motiies
11 (7.5YR 5/8), Moist, Loose
12
Seasonal High
Growndwater
13 at13.0'
14 Stratum H
15 End of Test Pit at 15 Feet

Excavator: Scheideler Excavation

Excavation Method: Trackhoe

RPM Representative: B. Bedilion

L ST A e Iy Log Completed By: F. DeFec
297 Westwood Drive, West Deptford, NJ 08058 Sheet: 1o0f1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation Test Pit Number: Ip-P
Client: Cohen Schatz Associates Inc, Groundwater Depth: NE
Date Completed: 2/3/2020 Top of Ground Elevation: 159.20°
Location: See Test Pit Location Plan Topo Est.: _ Field Survey: X
Depth {ft) Soil Description Remarks
0.0'-1.00  Topsoil (12 Topsoil
1
1.0'-4.0' Strong Brown (7.5YR 4/6) SANDY CLAY LOAM; 5-20% Gravel; Moist, Friable
2
3
Stratum |
4 4.0'- 575 Yellowish Red (5YR 4/8) SANDY LOAM; 35% Gravel, Moist, Friable
5
3 575 -7.0" Yellowish Brown {10YR 5/8) LOAM; Maist, Friable
Ay
2 Doubiz Ring Infilirometer Test at 5.75 feet 2.4 inthr (K3}
7.0'-8.0" Yellowish Brown (10YR 5/6) LOAMY SAND; Moist, Loose
8
8.0'-10.0' Brownish Yellow (10YR &/8) LOAMY SAND; 15% Gravel; Moist, Loose
9
10.0' - 15.00  Hght Yellowish Brown (10YR 6/4) LOAMY SAND, with few, fine, faint, Strong Brown
Y ) ™ Mottles (7.5YR 5/8) 5% Gravel, Moist, Loose Stratum Il
i1
12
13
Seasonal High
Growndwater
14 at 15.0°
15 End of Test Pit at 15 Feet

5

267 Westwood Drive, West Deptford, NJ 08066

Excavator: Scheideler Excavation
Excavation Method: Trackhoe
RPM Representative: B. Bedilion
o : Log Completed By: F. DeFeo
Sheet: 1of1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation Test Pit Number: TP-Q
Client: Cohen Schatz Associates Inc. Groundwater Depth: NE
Date Completed: 2/3/2020 Top of Ground Elevation: 159.85°
Location: See Test Pit Location Plan Yopo Est,: _ Field Survey: X
Depth (ft) Soil Description Remarks
0.0' -0.50'"  Topseil (B9 Topsoil
1
0.50'-2.0' Brown (7.5YR 4/4) SANDY LOAM; 40% Gravel; Moist, Locse
2
2.00-55 Dark Yellowish Brown (10YR 4/6) SANDY LOAM; 30-45% Gravel; Moist, Loose
3
Stratum |
4
5
5.5'-6.5  Strong Brown (7.5YR 5/6) LOAM; 15% Gravel; Moist, Friable
%
8] o L o e o L e o e e e e e e e e e o o ot o o o e e e e b _
Double Ring infilirometar Test af 5.5 feet 0.5 fnfhr (K1}
7 6.5 -10.0' Yellowish Brown (10YR 5/6) SANDY LOAM; 10-20% Gravel, Moist, Friable
8
9
10 10.0'-12.0" Yellowish Brawn (10YR 5/6) LOAMY SAND; 40% Gravek, Moist, Loose Stratum [l
11
12
12.0'- 15.0" Light Yellowish Brown {10YR 6/4) LOAMY SAND, with few, fine, faint, Strong Brown
’ " Mottles (7.5YR 5/8) 5% Gravel, Maist, Loose
13
Seasonal High
Growndwater
14 at 15.0°
15 End of Test Pit at 15 Feet

RPM E1G!

297 Westwood Drive, West Deptford, NJ 08096

Excavation Method:
RPM Representative:
Log Completed By:

Sheet:

Excavator:

Scheideler Excavation
Trackhece

B. Bedifion

F. DeFeoc

1of1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater Investigation Test Pit Number: TP-R
Client: Cohen Schatz Associates Inc. Groundwater Depth: NE
Date Completed: 2/4/2020 Top of Ground Elevation: 158.84
Location: See Test Pit Location Plan Topo Est.: _ Field Survey: X_
Depth (ft) Soil Description Remarks
0.0'-1.0' Topsoil (12" Topsoil
1
1.0'-2.0' Dark Yellowish Brown (10YR 4/4) SANDY CLAY LOAM; 15% Gravel; Moist, Loose
Stratum |
2
2.0'-55  Strong Brown (10YR 4/8) SANDY LOAM,; 40% Grawvel, Moist, Friable
3
4
5
6 Doubie Ring Infiltromeler Test a 8.5 feet 48.0 infhr {K5)
5.5'-9.5  Strong Brown (7.5YR 5/6) SANDY LOAM; 5% Gravel; Moist, Friable
7
8
9
9.5'-11.0" Yellowish Brown (10YR 5/6) SANDY LOAM; 35% Gravel; Moist, Loose
10 Stratum H
11
12 11.0'- 13.5" Strong Brown (7.5YR 5/8) SANDY LOAM; Moist, Loose
13
Seasonal High
G dwa
135 150 Brownish Yellow (10YR 6/6) SANDY LOAM, with few, fine, faint, Light Gray Motfles e
14 (7.5YR 7/1), Moist, Loose
15 End of Test Pit at 15 Feet

RPM &1i%

297 Westwood Drive, West Deptford, N.J 0B036

Excavator:
Excavation Method:
RPM Representative:
Log Completed By:

Sheef:

Scheideler Excavation
Trackhaoe

B. Bedilion

F. DeFeo

10of1




DRAFT TEST PIT LOG

Project: The Clusters Residential Stormwater investigation Test Pit Number: IP-5
Client: Cohen Schatz Associates Inc. Groundwater Depth: NE
Date Completed: 2/4/2020 Top of Ground Elevation: 158.42'
Location: See Test Pit Location Plan Topo Est.; _  Field Survey: X_
Depth (ft) Soil Description Remarks
040'-1.0°  Topsoil {127 Topsoil
1
1.0-2.0 Dark Yeliowish Brown {10YR 3/6) SANDY CLAY LOAM; Moist, Loose
Stratum {
2
20'-3.0 Strong Brown (7.5YR 4/6) SANDY LOAM; 20% Gravel, Moist, Friable
3
3.0'-7.0°  Strong Brown (7.5YR 5/8) SANDY LOAM; 40% Gravel; Maist, Friable
4
Gouble Ring Inflitrometar Tegt ot 4.0 faet 8.5 in/hr {K4)
5
6
7
74 -11.5" Strang Brown {7.5YR 5/6) to Yeilowish Brown (7.5YR 5/8) SANDY LOAM; 5% Gravel;
Moist, Friable
8
9
10 Stratum [l
11
11.58°-12.5° Yellowish Brown (10 YR 5/8) SANDY LOAM; 40% Gravel; Moist, Loose
12
15 12.5-14.0° Yellowish Brown (10YR 5/8) SANDY LOAM; 8% Gravel; Moist, Loose
14
45 End of Test Pit at 14 Feet (Cave In)

297 Westwood Drive, West Deptford, NJ 08086

Excavator: Scheideler Excavation
Excavation Method: Trackhoe
RPM Representative: B. Bedilion
Log Completed By: F. DeFec

e
Iy

Sheet: 10f1




APPENDIX D

INLET & PIPE DESIGN
CONDUIT OUTLET PROTECTION DESIGN
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NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La) 14.5 Ft
Flow Rate, Q= 25.08 CFS Width @ Culvert (3I3) 9.0 Ft
Pipe Horiz Dim.= 36 In Width @ End (W) 14.8 Ft
Pipe Vert Dim.= 36 In D(50) calc. I m
Tailwater Depth= 2.86 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (F) 8 in
D(50) min. 4 in Volume 4.29 cy
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 1.5 Ft Depth of Hole (E) 3.0 Ft
Length of Bottom (A) 9.0 Ft Length of Bottom (A) 9.0 Ft
Width of Bottom (C) 6.0 Ft ‘Width of Bottom (C) 6.0 Ft
Length of Scour Hole (B) 18.0 It Length of Scour Hole (B) 27.0 Ft
Width of Scour Hole (D) 15.0 Ft Width of Scour Hole (D) 240 Ft
D{50) calc. 1 in D{50) calc. lin
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8 Thickness (F) 8 in
Volume 6.67 cy. Vohume 16,00 cy.
Structore:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La) 17.5 Ft
Flow Rate, Q= 30.34 CFS Width @ Culvert (3D) 9.0 Ft
Pipe Horiz Dim.= 36 In Width @ End (W) 16.0 Ft
Pipe Vert Dim.= 36 In D(50) calc. 1in
Tailwater Depth= 2.86 I't D(50} to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (t) 8 in
D{50) min. 4 in Volume 324 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 1.5 Ft Depth of Hole (E) 3.0 Ft
Length of Bottom (A) 9.0 Ft Length of Bottom (A) 9.0 Ft
Width of Bottom (C) 6.0 Ft Width of Bottom (C) 6.0 Ft
Length of Scour Hole (B) 18.0 Ft Length of Scour Hole (B) 27.0 Ft
Width of Scour Hole (D) 150 Ft Width of Scour Hole (D) 24.0 Ft
D(50) calc. I in D(50) calc. 1in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8 in Thickness (F) 8 in
Volume 6.67 cy. Volume 16.00 cy.

NOTE: Use Boxed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:

Design Storm 25 yr Length (La) 4.2 Ft
Flow Rate, Q= 2.54 CFS Width @ Culvert (3D) 4.5 Ft
Pipe Horiz Dim.= 18 In Width @ End (W) 6.2 Ft
Pipe Vert Dim.= 18 In D(50) cale, 0 in
Tailwater Depth= 2.86 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (F) g in
D(50) mim. 4 in Volume 0.66 cy

SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 0.8 Ft Depth of Hole (E) 1.5 Ft
Length of Bottom (A) 4.5 Ft Length of Bottom {(A) 4.5 Ft
Width of Bottom (C) 3.0 Ft Width of Bottom (C) 3.0 Ft
Length of Scour Hole (B) 9.0 Ft Length of Scour Hole (B) 13.5 Ft
Width of Scour Hole (D) 7.5 Ft Width of Scour Hole (D) 12.0 Ft
D(50) calc. 0 in D(50) calc. 0in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8§ in Thickness (F) 8 in
Volume 1.67 cy. Volume 4.00 ¢y

Structure:
DESIGN CRITERIA: APRON DIMENSIONS:

Design Storm 100 yr Length (La) 143 Fi
Flow Rate, Q= 433 CFS Width @ Culvert (3D) 3.8 Ft
Pipe Horiz Dim.= 15 In Width @ End (W) 18.1 Ft
Pipe Vert Dimn.— 15 In D(50) calc. 4 in
Tailwater Depth= 0.25 Ft B{50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (t) § in
D(50) min. 4 in Volume 4.06 cy

SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E} 0.6 Ft Depih of Hole (E) 1.3 Ft
Length of Bottom (A) 38 Ft Length of Bottom (A) 38 Ft
Width of Bottom (C) 2.5 Ft Width of Bottom (C) 2.5 Ft
Length of Scour Hole (B) 7.5 Ft Length of Scour Hole (B) 1.3 Ft
Width of Scour Hole (D) 6.3 Ft Width of Scour Hole (D) 10.0 Ft
D{50) calc. 3 m D(50) cale. 2 in
D{50) to be used 4 m D(50) to be used 4 in
Thickness (F) g in Thickness (F) 8 in
Volume 1.16 cy. Volume 2.78 cy

NOTE: Use Bexed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La) 122 Ft
Flow Rate, Q= 11.50 CFS Width @ Culvert (3D) 6.0 Ft
Pipe Horiz Dim.= 24 In Width @ End (W) 10.9 Ft
Pipe Vert Dim.= 24 In D(50) cale. Iin
Tailwater Depth= 211 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (F) 8 in
D(50) min. 4 in Volume 2.44 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 1.0 Ft Depth of Hole (E) 20Ft
Length of Bottom (A) 6.0 Ft Length of Bottom (A) 6.0 Ft
Width of Bottom (C) 40 Ft Width of Bottom (C) 40 Ft
Length of Scour Hote (B) 120 Ft Length of Scour Hole (B} 18.0 Ft
Width of Scour Hole (D) 10.0 Ft Width of Scour Hole (D} 16.0 Ft
D(50) calc. 1 in D(50) calc, 0 in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8 in Thickness (F) 8 in
Volume 2.96 cy. Volume 7.11 cy.
Structure:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La) 8.4 Ft
Flow Rate, Q= 7.96 CFS Width @ Culvert (3D) 6.0 Pt
Pipe Horiz Dim.= 24 In Width @ End (W) 94 Ft
Pipe Vert Dim.= 24 In D(50} calc. 0in
Tailwater Depth= 4.82 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (£) g in
D(50) min, 4 in Volume 1.67 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 1.0 Ft Depth of Hole (E) 2.0 Ft
Length of Bottom (A) 6.0 Ft Length of Bottom (A) 6.0 Ft
Width of Bottom (C) 40 Ft Width of Bottom (C) 4.0
Length of Scour Hole (B) 120 Ft Length of Scour Hole (B) 13.0 Ft
Width of Scour Hole (D) 10,0 Ft Width of Scour Hole (D) 16.0 Ft
D(50) calc. 0 in D(50) cale. 0 in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8 in Thickness (F) 8 in
Volume 2.96 cy Volume 7.11 cy.

NOTE: Use Boxed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La} 14.3 Ft
Flow Rate, Q= 24.80 CFS Width @ Culvert (3D) 9.0 Ft
Pipe Horiz Dim.= 36 In Width @ End (W) 14.7 Ft
Pipe Vert Dim.= 36 In D{(50) calc. 1 in
Tailwater Depth= 3.30 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (¥) 8§ in
D{50) min. 4 in Volume 4.24 cy
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) L5 Ft Depth of Hole (E) 3.0 Ft
Length of Bottor (A) 9.0 Ft Length of Bottom (A) 90 Ft
Width of Bottom (C) 6.0 Ft Width of Bottom (C) 6.0 Ft
Length of Scour Hole (B) 18.0 Ft Length of Scour Hole (B) 270 Ft
Width of Scour Hoele (D} 15.0 Ft Width of Scour Hele (D) 24.0 Ft
D(50) cale. I in D(50) calc. 0 in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) g in Thickness (F) 8 in
Volume 6.67 cy Volume 16.00 cy.
Structure:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (1La) 13.8 Ft
Flow Rate, Q= 12.99 CFS Width @ Culvert (3D) 6.0 Ft
Pipe Horiz Dim.= 24 In Width @ End (W) 11.5 Ft
Pipe Vert Dim.= 24 In D(50) calc. 1in
Tailwater Depth= 3.30 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (t) 8 in
D(50) mim. 4 in Volume 2.81 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE PIMENSIONS:
Depth of Hole (E) 1.0 Ft Depth of Hole (E) 2.0 Ft
Length of Bottom (A) 6.0 Ft Length of Bottom (A) 6.0 Ft
Width of Bottom (C) 4.0 Ft Width of Bottom (C) 4.0 Ft
Length of Scour Hole (B) 12.0 Ft Length of Scour Hole (B) 18.0 Ft
Width of Scour Hole (D} 10.0 Ft Width of Scour Hole (D) 16.0 Ft
D(50) calc. 1 in D(50) calc. 0in
D(50} to be used 4 in D{50) to be used 4 in
Thickness (F) 8 in Thickness (F} 8in
Volume 2.96 cy. Volume 7.11 ¢y

NOTE: Use Boxed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (I.a) 8.9 Ft
Flow Rate, Q= 4.14 CFS Width @ Culvert (3D) 3.8 Ft
Pipe Horiz Dim.= 15 In Width @ End (W) 7.3 Ft
Pipe Vert Dim.= 15 In D(50) cale. 0in
Tailwater Depth= 5.93 Ft D(50} to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (F) 8 in
D(50) min. 4 in Volume 1.14 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 0.6 Ft Depth of Hole (E) 13 Ft
Length of Bottom (A) 3.8 Ft Length of Bottom (A) 38 Ft
Width of Bottom (C) 2.5 Ft Width of Bottom (C) 25 Ft
Length of Scour Hole (B) 7.5 Ft Length of Scour Hole (B) 11.3 Ft
Width of Scour Hole (D) 6.3 Ft Width of Scour Hoele (D)) 10.0 Ft
D(50) cale. 0 in D(50) calc. 0 in
D(50} to be used 4 i D(50) to be used 4 in
Thickness (F) 8 in Thickness (F) 8§in
Volume 1.16 cy. Volume 2.78 cy.
Structure:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (1a) 13.6 Ft
Flow Rate, Q= 8.34 CFS Width @ Culvert (3D) 4.5 Ft
Pipe Horiz Dim.= 18 In Width @ End (W) 99 Ft
Pipe Vert Dim.= 18 In D(50) calc. 0 in
Tailwater Depth= 5.93 Ft D(50} to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (t) 8 in
D(50) min. 4 in Volume 222 cy
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 0.8 Ft Depth of Hole (E) 1.5 Ft
Length of Bottom (A) 45 Ft Length of Bottom (A) 45 Ft
Width of Bottom (C) 3J0F Width of Bottom (C) 30F
Length of Scour Hole (B) 9.0 Ft Length of Scour Hole (B) 13.5 Ft
Width of Scour Hole (D) 7.5 Ft Width of Scour Hole (D) 12.0 Ft
D{50) calc. 0 in D(50) calc. 0 in
D(50) to be used 4 in D(50) to be used 4 in
Thickness (F) 8 in Thickness (F) 8in
Volume 1.67 cy Volume 4.00 cy.

NOTE: Use Boxed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS

FOR
CONDUIT OUTLET PROTECTION
Structure: Date:
Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length (La) 42 Ft
Flow Rate, Q= 2.54 CFS Width @ Culvert (3D) 4.5 Ft
Pipe Horiz Dim.= 18 In Width @ End (W) 6.2 Ft
Pipe Vert Dim.= 18 In D(50) calc. 0 in
Tailwater Depth= 2.86 Ft D(50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (F) 8 in
D{50) min. 4 in Volume 0.66 cy.
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 0.8 Ft Depth of Hole (E) 1.5 Ft
Length of Bottom (A) 4.5 Ft Length of Botiom (A) 4.5 Ft
Width of Bottom (C) 3.0 Ft Width of Bottom (C) 3.0 Ft
Length of Scour Hole (B) 9.0 Ft Length of Scour Hole (B) 13.5 Ft
Width of Scour Hole (I3) 7.5 Ft Widih of Scour Hole (D) 12,0 Ft
D(50) calc. 0 in D{50) calc. 0 in
D(50) to be used 4 in D{50) to be used 4 in
Thickness (F) 8§ in Thickness (F) 8 in
Volume 1.67 cy. Volume 4.00 cy.
Structure:
DESIGN CRITERTA; APRON DIMENSIONS:
Design Storm 25 yr Length (La) 143 Ft
Flow Rate, (= 4.33 CFS Width @ Culvert (3D) 38Kt
Pipe Horiz Dim.= 15 In Width @ End (W) 18.1 Ft
Pipe Vert Dim.= 151In D(50) cale. 4 in
Tailwater Depth— 025 Ft D{50) to be used 4 in
Filter Fabric Used? Y (Y/N) Thickness (t) 8§ in
D(50} min, 4 in Volume 4.06 cy.
SCOUR HOLE DIMENSIONS; SCOUR HOLE DIMENSIONS:
Depth of Hole (E} 0.6 Fi Depth of Hole {E) 13kt
Length of Bottom (A) 3.8 Ft Length of Bottom (A) 3.8 Ft
Width of Bottom (C) 25 Ft Width of Bottom (C) 25T
Length of Scour Hole (B) 7.5 Ft Length of Scour Hole (B) [13 Ft
Width of Scour Hole (D) 6.3 Ft Width of Scour Hole (D) 10.0 Ft
D(50) calc. 3 in D(50) cale. 2in
D(50) to be used 4 in D(50} to be used 4 in
Thickness (F) 8 in Thickness (F) g in
Volume 1,16 cy. Volume 2.78 cy.

NOTE: Use Boxed Dimensions




NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS
FOR
CONDUIT OUTLET PROTECTION

Structure:

DESIGN CRITERIA:
Design Storm
Flow Rate, Q=
Pipe Horiz Dim.=
Pipe Vert Dim.~
Tailwater Depth=
Filter Fabric Used?
D(50) min.

SCOUR HOLE DIMENSIONS:
Depth of Hole (E)

Length of Boftom (A)

Width of Bottom (C)

Length of Scour Hole (B)
Width of Scour Hole (D)

D(50) calc.

D{50) to be used

Thickness (F)

Volume

25 wr
495 CFs
15 In
15 In

5.93 Ft
Y (Y/N)
4 in

Date:
Page:
APRON DIMENSIONS:
Length (La) 10.6 Ft
Width @ Culvert (3D) 3.8 Ft
Width @ End (W) 8.0 Ft
D{50) calc. 0in
D(50) to be used 4 in
Thickness (F) 8 in
Volume 1.42 cy.
SCOUR HOLE DIMENSIONS:
Depth of Hole (E) 1.3 Ft
Length of Botiom (A) 38 Ft
Width of Bottom (C) 2.5 Ft
Length of Scour Hole (B) 11.3 Ft
Width of Scour Hole (D) 10.0 Ft
D(50) cale. 0 in
D({50) to be used 4 in
Thickness (F) 8 in
Volume 2,78 cy.
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NORMAL DRAIN TIME CALCULATIONS






CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Normal Drain Time Per NJ Stormwater BMP Manual - Basin A

BY: KMD DATE: 31242020 CES#: 2264-02
REV BY: DATE:

WSE at weir (fty 147.95
Basin Bottom (ft) 146.25
GWSE (fty 141.99

A = Basin Area {(Ac) 0.690 30,056 sf
V = Volume up to weir (Ac-Ft) 1.241 54,058 cof

K = Hydraulic Conductivity {in/hr) 23.3 From: Geotech Investigation and Analysis
Factor of Safety = 2.0 Per NJ Stormwater BMP Manual

CALCULATED VALUES (PER NJ Stormwater EMP Manual, Ch 9.5)

dify= 426
D1(f)=  4.26
D2(ff)=  5.96

Davg {ft) = 511

K {ft/lsec) = 2.697E-04
I=Davg/d=  1.200
Q(cfs) =KIA= 9723

T(sec)=V/Q= 5560

T (hr} = 1.5 <= 72 hours
The design of an infiltration basin s based upen Darcy’s Law: Pls .52 Scesate of Dary Law
QuiA
wheze: : ,
Q = the sute, of infiltzation in cubiic feet per second (cfs) Mazimum Sasin
K= the hydrautic conductivity of the soil in feet per second (fps}
1= the hydraubic gradient
A the aep of infliration in square feet (sf}
From: the vaviables shown in Fignre 9.5-2 below:

Average Hydaulic Gradieal = Dy M
Minitsuin Rydravtic Gradient = Dyd . )
Masitmitn Hydraufic Gradient = Dyfd Groundweer Level




CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Normal Drain Time Per NJ Stormwater BMP Manual - Basin Al

BY: KMD DATE: 3/24/2020 CES#: 2264-02

REV BY: DATE:

INPUTS

WSE at weir (ffy 148.75
Basin Bottom (ft) 147.75
GWSE (fty 14383

A = Basin Area (Ac)  (0.443 19,297 sf
V = Volume up fo weir (Ac-Ft)  0.470 20473 cof

K = Hydraulic Conductivity (infhr) 13.2 From: Geotech nvestigation and Analysis
Factor of Safety = 2.0 Per NJ Stormwater BMP Manual

CALCULATED VALUES (PER NJ Stormwaier BMP Manual, Ch 9.5)

d(ff)= 412

D1 (ft) = 412
D2 (ft) = 5.12
Davyg (ft) = 462

K {ft/sec) = 1.528E-04
I=Davg/d=  1.121
Q(cfs) = KIA=  3.308

T(sec)=V/iQ= 6,193

T{hr)= 1.7 <=72hours
The design of an infiltration basin is based upon Darcy's Liw: e .5 et o e
QX4
where: . ‘
0 = the rate of infiliration in cubic feet per second {cfs) Matimue Basin

¥ = the hydraulic conducsivity of the soil in feet per second (fps)
1= ihe hydraulic gradient
A = the area of infiltration in square feex {56}

From the vatiables shown fo Figure §.5-2 below;
Average Hydrmilie Gradient = B /d
Minimum Hydreulic Gradient «  Dy/d . )
Maximumn Hydvaulic Gradient = Dyd Gromdwaser Leves




CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Normal Drain Time Per NJ Stormwater BMP Manual - Basin A2

BY: KMD DATE: 3/24/2020 CES #: 2264-02

REV BY: DATE:

INPUTS

WSE at weir (ft) 154.15
Basin Bottom {ft}  146.50
GWSE (ft) 143.51

A = Basin Area {Ac) 0.340 14,810 sf
V = Volume up to weir (Ac-Ft)  3.817 170,625 cf

K = Hydraulic Conductivity (in/hr) 8.9 From: Gectech Investigation and Analysis
Factor of Safety = 2.0 Per NJ Stormwater BMP Manual

CALCULATED VALUES (PER NJ Stormwater BMP Manual, Ch 9.5)

d(ft) = 2.89
Di{ft)= 2.99
D2 (fiy= 10.64
Pavg (ft) = 6.82

K (ft/'sec) = 1.030E-04
I=Davg/d= 2279
Qcfs)=KIA= 3477

T{sec)=V/Q= 49,069

T (hF) = 136 <= 72 hours
The dzﬁgn of an nfltration basin ts besed Upan Dm:y’s Law, Plguze 9.5-2: Scheniatie of Parey's Law
Q=KA
wheze:
Q = the rate of infitration in cubic feet per second (cfs) Maximum Basin
K = the hydraulic conductivity of the soil in fert per second (ips)
I = the hydsaulic gradient
A= the pren of infilimation in square feet (sf}

From the vasizbles shown in Figare 3.5-2 below:
Average Hydraalic Gradien = D, 4
Minlmum Hydraudic Gradient = Dyd . ’
Maxitnutn Hydrlic Gradient = Dofd Growdwater Level




CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Normal Drain Time Per NJ Stormwater BMP Manual - Basin A3

BY: KMD DATE: 3/24/2020 CES #:
REV BY: DATE:

INPUTS

WSE af weir (fi) 155
Basin Bottom (ft) 152.00
GWSE (fty 144.57

A = Basin Area (Ac) 0.188 8,189 sf
V = Volume up to weir (Ac-Ft)  1.229 53,535 cf

K = Hydraulic Conductivity (in/hr) 6.33 From: Geotech Investigation and Analysis
Factor of Safety = 2.0 Per NJ Stormwater BMP Manual

CALCULATED VALUES (PER NJ Stormwater BMP Manual, Ch 9.5}

d (ft) = 7.43
D)= 7.43
D2 (fty= 1043
Davg (ft) = 8.93

K (ft/sec) = 7.326E-05
I=Davg/d=  1.202
Qcfs)=KIA=  0.721

Tisec)=V/Q= 74241
T (hr) = 20.6 <= 72 hours

2264-02

The design of #n infiltration basin is based upon Darcy's Law: e V5 St o s e
Q=HA :
where: .
Q = the rate of infilteation i cubsic feet per second (efs)} . M‘;::‘J:uénwg:;in
K = the Hydraulic conductivity of the soil in feet per second {fps}

L= the hydaulic gradient

A« the aren of inbltrarion in square feet (35}
From the variables shown in Figure 9.5-2 below:

Average Hydraulic Gradiert « Dy, M

Minimtn: Hydralic Geadient = Dyfd

Maximum Hydraulic Gradient = Dyld




CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Normal Drain Time Per NJ Stormwater BMP Manual - Basin B

BY: KMD DATE: 3/2412020 CES#
REV BY: DATE:

INPUTS

WSE atweir (fty 1495
Basin Bottom (ff) 148.50
GWSE (ft) 144.85

A = Basin Area (Ac) 0.229 9975 sf
V = Volume up to weir (Ac-Ft) 0.248 10,803 cof

K = Hydraulic Conductivity (in‘hr) 3 From; Geotech Investigation and Analysis
Factor of Safety = 2.0 Per NJ Stormwater BMP Manual

CALCULATED VALUES (PER NJ Stormwater BMP Manual, Ch 9.5}

d{ft)= 365
D1 (it} = 3865
D2 (ft) = 465
Davg (ff) = 4.15

K (ft/'sec) = 3.472E-05
i=Davg/d= 1137
Q(cfs)=KIA= 0394

T(sec)=V/iQ= 27432

2264-02

T{hr)= 7.6 <= 72 hours
The desipn of an infiliration basin s based wpon Darcy's Law: - Plgure 9.6-2: Sebesuatlc f Dareys Law
Ge=KA ' '
where: . -
Q = the e of infiliration in cubic feet per second (cfs} Masimem Busin
K = the hydraulic conductivity of the sofl in feet per second {fps)
1= the hydraulic gradient
A the mrea of infiliration in square feet (sf)
From the vatiables shown in Figure 9.5-2 below:

Average Hydraulic Gredient = Dy, Ad
Mirimima Hydraulic Gradient = Dy/d
Maximiitn Hydraulic Gradient = Dofd




2264-02 Proposed Type lll 24-hr 100 Year Storm Rainfall=8.50"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC

Hydrograph for Pond C: Wet Pond

Time Inflow Storage Elevation Primary
(hours) (cfs) (acre-feet) (feet) (cfs)
0.00 0.00 1.067 154.00 0.00
2.50 0.10 1.076 1564.03 0.01
5.00 0.18 1.102 154.11 0.04
7.50 0.32 1.136 154.22 0.11
10.00 0.73 1.202 154,43 0.22
12.50 7.58 1.939 156.41 1.98
15.00 1.03 1.898 156.31 1.67
17.50 0.51 1.780 156.02 0.99
20.00 0.35 1.698 155.82 0.67
22.50 0.28 1.641 155.67 0.53
25.00 0.00 1.574 155.50 047
27.50 0.00 1.481 155.25 0.43
30.00 0.00 1.398 155.02 0.38
32.50 0.00 1.325 154.81 0.33
35.00 0.00 1.262 154.61 0.28
37.50 0.00 1.208 154.45 0.23
40.00 0.00 1.168 154.32 0.17
42 50 0.00 1.138 154.23 0.11
45.00 0.00 1.119 154 .17 0.07
47.50 0.00 1.106 154.13 0.05
50.00 0.00 1.098 154.10 0.03
52.50 0.00 1.092 154.08 0.03
55.00 0.00 1.088 154.07 0.02
57.50 0.00 1.084 154.05 0.02
60.00 0.00 1.081 154.04 0.01
62.50 0.00 1.078 154.03 0.01
65.00 0.00 1.076 154.03 0.01
67.50 0.0 1.074 154.02 0.01
70.00 0.00 1.073 154.02 0.01
72.50 0.0¢ 1.072 154.01 0.00
75.00 0.00 1.071 154.01 0.00
77.50 0.00 1.670 154.01 0.0
80.00 0.00 1.070 154.01 0.0
82.50 0.00 1.069 154.01 0.00
85.00 0.00 1.069 154.01 0.00
87.50 0.00 1.069 154.00 0.00
80.00 0.00 1.068 154.00 0.00
92.50 0.00 1.068 154.00 0.00

95.00 0.00 1068  154.00 0.00



APPENDIX F

OFF-SITE STABILITY CALCULATIONS






2264-02 Proposed Type Ilf 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 4/7/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 1
Summary for Pond A:
inflow Area = 30.770 ac, 41.18% Impervious, Infiow Depth > 1.63" for 2 Year Storm event

inflow = 14.95cfs @ 12.34 hrs, Volume= 4176 af
Qutflow = 412 cfs @ 14.45 hrs, Volume= 4.124 af, Atten=72%, Lag= 126.2 min
Primary = 412 cfs @ 14.45 hrs, Volume= 4.124 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 147.95' Surf.Area= 0.774 ac Storage= 1.241 af
Peak Elev= 149.80' @ 14.45 hrs Surf.Area= 0.882 ac Storage= 2.777 af (1.536 af above start)

Plug-Flow detention time= 751.7 min calculated for 2.882 af (69% of inflow)
Center-of-Mass det. time= 334.8 min ( 1,319.0- 984.1)

Volume Invert  Avail Storage  Storage Description
#1 146.25' 0.525 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) {acres) {acre-feet) (acre-feet)
148.25 0.690 0.000 0.000
147.00 0.721 0.529 0.529
148.00 0.777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.988 4.862
153.00 1.083 1.051 5.913
154.00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
1566.00 1.421 1.317 9.525
Device Routing Invert OQutlet Devices
#1  Primary 147.94' 24.0" Round Culvert

L=47.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.94' / 147.75' S$=0.0040"" Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95 Weir, Cv=2.62 (C=3.28)
Elev. (feet) 147.85 150.05
Width (feet) 0.50 0.50
#3  Device 1 154.00" 42.0" x 48.0" Horiz. Grate C=0.600 Limited to weir fiow at low heads
#4  Secondary 152.50" 15.0" Round Culvert
L=77.4" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 152.50' / 152.00' S=0.0065"/ Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0'long x 9.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00
Coef. (English) 2.48 2.55 2.70 2.69 2.68 2.69 2.67 2.64 2.64 2.64
264 264 264 265 2.65 2.66



2264-02 Proposed Type Il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 4/7/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 2

Primary OutFlow Max=4.12 cfs @ 14.45 hrs HW=149.80" (Free Discharge)
T 1=Culvert (Passes 4.12 cfs of 11.04 cfs potential fiow)

2=Weir (Weir Controls 4.12 cfs @ 4.46 fps)

3=Grate { Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.95' (Free Discharge)
ta=Culvert ( Controls 0.00 cfs)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.95' (Free Discharge)
t_5=Rroad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond A:
Hydrograph
El Inflow
. {1 Outflow
&1 Primary
e 1 Secondary
r'd E £ Tertiary
16+ '/
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“yg o
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_,- T f,;«'f;,zfy 7
N ,,é%”

O s 4 a's 10iém1s162022242623303153'436334042444’6435052545ésasdsza4asss7072
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2264-02 Proposed Type 1l 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 4/7/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 3
Summary for Pond A3:

Inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth = 0.08" for 2 Year Storm event
Inflow = 188cfs @ 12.17 hrs, Volume= 0.252 af
Qufflow = 068cfs @ 12.71 hrs, Volume= 0.252 af, Aften=64%, Lag=32.7 min
Discarded = 068cfs @ 12.71 hrs, Volume= 0.252 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt=0.05 hrs / 2
Peak Elev= 152.24' @ 12.71 hrs Surf Area= 0.221 ac Storage= 0.049 af

Plug-Flow detention time= 22.3 min calculated for 0.252 af (100% of inflow)
Center-of-Mass det. time= 22.1 min ( 845.2 - 823.1)

Volume Invert Avail.Storage Storage Descripfion
#1 152.00" 1.980 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Sfore
{feet) (acres) (acre-feet) {(acre-feet)
152.00 0.188 0.000 0.000
1563.00 0.326 0.257 0.257
154.00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.880
Device Routing Invert QOutlet Devices
#1  Primary 155.00' 233.0' long x 8.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 550
Coef. (English) 2.45 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64 264
265 2.65 265 2.686 2.67 2.69 2.71

#2 Discarded 152.00' 3.000 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = 141.01'

Discarded QutFlow Max=0.68 cfs @ 12.71 hrs HW=152.24" (Free Discharge)
T _2-Exfiltration ( Controls 0.68 cfs)

Primary OQutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00' (Free Discharge)
*1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



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

2264-02 Proposed
Prepared by CES Printed 4/7/2020
HydroCAD® 10.00-25 s/in 02074 © 2019 HydroCAD Software Solutions LIL.C Page 4
Pond A3:
Hydrograph
O S S T B , - ,j e ' e —

[ Qutfiow
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Peak Elev-152 24'

Storage 0 049 af

Flow (cfs)
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2264-02 Proposed Type fil 24-hr 10 Year Storm Rainfall=5.00"

Prepared by CES Printed 4/7/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 5
Summary for Pond A:

Inflow Area = 30.770 ac, 41.18% Impervious, Inflow Depth > 2.80" for 10 Year Storm event
Inflow = 3116cfls @ 12.35 hrs, Volume= 7.447 af
Outflow = 767cfs @ 14.28 hrs, Volume= 7.382 af, Atten=75%, Lag= 115.6 min
Primary = 767 cfs@ 14.28 hrs, Volume= 7.382 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Tertiary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 147.95' SurfArea= 0.774 ac Storage= 1.241 af
Peak Elev=151.25' @ 14.28 hrs Surf.Area= 0.973 ac Storage= 4.125 af (2.884 af above start)

Plug-Flow detention time= 554.0 min calculated for 6.137 af (82% of inflow)
Center-of-Mass det. time= 296.2 min { 1,264.7 - 968.5)

Volume Invert Avail.Storage Storage Description
#1 146.25' 9.525 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
{feet) (acres) (acre-feet) (acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.529 0.528
148.00 0.777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
1562.00 1.019 0.988 4.862
153.00 1.083 1.051 5.913
154.00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing invert  Outlet Devices
#1  Primary 147.94' 24.0" Round Culvert

L= 47.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.94' / 147.75' S=0.0040"/ Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2  Device 1 147.95' Weir, Cv=2.62 (C=3.28)
Elev. (feet) 147.95 150.05
Width (feet) 0.50 0.50
#3  Device 1 154.00' 42.0" x 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads
#4  Secondary 152.50' 15.0" Round Culvert
1=77.4" CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 152.50' / 152.00' S=0.0065 "/ Cc= 0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0'long x 9.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00
Coef. (English) 2.48 2.55 2.70 2,69 2.68 2,69 2.67 2.64 2.64 2.64
264 264 2.64 2.65 2.65 2.66
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Primary OutFlow Max=7.67 cfs @ 14.28 hrs HW=151.25" (Free Discharge)
Y 1=Culvert (Passes 7.67 cfs of 21.87 cfs potential flow)

2=Weir (Orifice Controls 7.67 cfs @ 7.31 fps)

3=Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.95" (Free Discharge)
T 4=Cuivert ( Controls 0.00 cfs)

Tertiary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.95' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond A3:

Inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth > 1.22" for 10 Year Storm event

Inflow = 435cfs @ 12.16 hrs, Volume= 3.658 af

Outflow = 1.85cfs @ 29.46 hrs, Volume= 3.656 af, Atten=57%, Lag= 1,037.8 min

Discarded = 1.85cfs @ 29.46 hrs, Volume= 3.656 af

Primary = 0.00cfs@ 0.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.05 hrs / 2
Peak Elev=154.33' @ 29.46 hrs Surf.Area= 0.540 ac Storage= 0.834 af

Plug-Flow detention time= 196.8 min calculated for 3.654 af (100% of inflow)
Center-of-Mass det. time= 195.9 min (2,048.1 - 1,852.2)

Volume Invert Avail.Storage Storage Description
#1 152.00' 1.080 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {acres) (acre-feet) (acre-feef)
152.00 0.188 0.000 0.000
153.00 0.326 0.257 0.257
154.00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.980
Device Routing Invert Qutlet Devices
#1  Primary 155.00' 233.0' long x 8.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.45 2.54 2.70 2.69 2.68 2.68 2.66 264 2.64 2.64
265 2.65 2.65 2.66 267 2.69 2.71

#2  Discarded 152.00° 3.000 infhr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = 141.01'

Discarded OutFlow Max=1.85 cfs @ 29.46 hrs HW=154.33' (Free Discharge)
T _2=Exfiltration ( Controls 1.85 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=152.00' (Free Discharge)
L _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond A:

[95] Warning: Outlet Device #2 rise exceeded
[81] Warning: Exceeded Pond B by 5.50' @ 0.00 hrs

Inflow Area = 30.770 ac, 41.18% Impervious, Inflow Depth = 579" for 100 Year Storm event
Inflow = 63.08cfs @ 12.26 hrs, Volume= 14.849 af

Cutflow = 6267 cts @ 12.31 hrs, Volume= 16.430 af, Atten= 1%, Lag=2.9 min
Primary = 475cfs @ 12.31 hrs, Volume= 0.642 af

Secondary = 485¢fs @ 12.31 hrs, Volume= 8.635 af

Tertiary = 53.07cfs @ 12.31 hrs, Volume= 7.153 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.05 hrs
Starting Elev= 154.00' Surf.Area= 1.147 ac Storage= 7.028 af
Peak Elev= 154.21' @ 12.31 hrs Surf.Area= 1.161 ac Storage= 7.274 af (0.246 af above start)

Plug-Flow detention time= 529.8 min calculated for 8.397 af (63% of inflow)
Center-of-Mass det. time= 67.2 min ( 998.9 - 931.7 )

Volume Invert Avail.Slorage Storage Description
#1 146.25' 9.525 af Custom Stage Data (Prismatic) Listed below
Elevation Surf Area Inc.Store Cum.Store
(feet) (acres) {acre-feet) (acre-feet)
146.25 0.690 0.000 0.000
147.00 0.721 0.5628 0.529
148.00 0.777 0.749 1.278
149.00 0.835 0.806 2.084
150.00 0.894 0.864 2.949
151.00 0.957 0.925 3.874
152.00 1.019 0.088 4.862
153.00 1.083 1.051 5913
154 .00 1.147 1.115 7.028
155.00 1.213 1.180 8.208
156.00 1.421 1.317 9.525
Device Routing Invert Qutlet Devices
#1  Primary 147.94' 24.0" Round Cuivert

L=47.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 147.94' / 147.75" $=0.0040"/ Cc= 0,900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2 Device 1 147.95' Weir X 0.00, Cv=2.62 (C=3.28)
Elev. (feet) 147.95 150.05
Width (feet) 0.50 050
#3  Device 1 154.00" 42.0" x 48.0" Horiz. Grate C=0.600 Limited to weir flow at low heads
#4  Secondary 1562.50' 15.0" Round Culvert
L=77.4" CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 162.50'/ 152.00' S=0.0065"" Cc=0.900
n= 0.012 Corrugated PP, smooth interior, Flow Area= 1.23 sf
#5  Tertiary 154.00' 220.0'long x 9.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
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2.50 3.00 3.50 4.00 4.50 5.00
Coef. (English) 2.48 255 270 2.69 2.68 2.69 2.67 2.64 264 2.64

264 264 264 265 265 266

Primary QutFlow Max=4.64 cfs @ 12.31 hrs HW=15421" (Free Discharge)
T 1=Cutvert {Passes 4.64 cfs of 34.72 cfs potential flow)

2=Weir ( Controls 0.00 cfs)

3=Grate (Weir Controls 4.64 cfs @ 1.4% fps)

Secondary OutFlow Max=4.85 cfs @ 12.31 hrs HW=154.21" {Free Discharge)
T a=Culvert (Inlet Controls 4.85 cfs @ 3.96 fps)

Tertiary OutFlow Max=51.71 cfs @ 12.31 hrs HW=154.21" (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controls 51.71 cfs @ 1.13 fps)
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Summary for Pond A1:

[95] Warning: Outlet Device #2 rise exceeded
{81] Warning: Exceeded Pond A by 7.75' @ 0.00 hrs
[81] Warning: Exceeded Pond A by 7.04' @ 9.15 hrs

Inflow Area = 32.000 ac, 39.59% Impervious, Inflow Depth > 4.80" for 100 Year Storm event
inflow = 11.83cfs @ 14.60 hrs, Volume= 12.788 af

Outflow = 11.82cfs @ 14.70 hrs, Volume= 12.787 af, Atten= 0%, Lag= 5.9 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Secondary = 11.82cfs @ 14.70 hrs, Volume= 12787 af

Routing by Stor-Ind method, Time Span= 0.00-86.00 hrs, di= 0.05 hrs
Starting Elev= 154.00' Surf.Area= 0.744 ac Storage= 3.687 af
Peak Elev= 154.17' @ 14.70 hrs Surf Area= 0.752 ac Storage= 3.816 af (0.129 af above start)

Plug-Flow detention time= 441.0 min calculated for 9.095 af (71% of inflow)
Center-of-Mass det. time= 9.8 min ( 1,293.8 - 1,284.0)

Volume Invert Avail.Storage Storage Description
#1 147.75 5278 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
{feet) {acres) {acre-feet) {acre-feet)
147.75 0.443 0.000 0.000
148.00 0.454 0.112 0.112
140.00 0.500 0.477 0.589
150.00 0.546 0.523 1.112
151.00 0.594 0.570 1.682
152.00 0.643 0.618 2.301
153.00 0.693 0.668 2.969
154.00 0.744 0.718 3.687
165.00 0.794 0.769 4,456
156.00 0.849 0.821 5278
Device Routing Invert Outlet Devices
#1  Primary 147.75' 24.0" Round Culvert

L= 100.0' CPP, square edge headwall, Ke= 0.500
inlet / Qutlet Invert= 147.75' / 146.50' S=0.0125"7 Cc=0.900
n=0.012 Corrugated PP, smooth interior, Flow Area= 3.14 sf
#2 Device1 148.75' Weir X 0.00, Cv= 2.62 (C= 3.28)
Elev. (feet) 148.75 149.50 149.50 150.10
Width (feet) 0.25 0.256 1.00 1.00
#3  Secondary 154.00" 68.0" long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2,70 2.69 2.68 2.69 267 264
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Primary CutFlow Max=0.00 cfs @ 0.00 hrs HW=154.00" (Free Discharge)
T 1=cuivert (Passes 0.00 cfs of 34.66 cfs potential flow)
T _2=Weir ( Controls 0.00 cfs)

Secondary OutFlow Max=11.64 cfs @ 14.70 hrs HW=154.17" (Free Discharge)
3=Broad-Crested Rectangular Weir (Weir Controls 11.64 cfs @ 1.02 fps)
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Summary for Pond A2:

1811 Warning: Exceeded Pond A1 by 6.25' @ 0.00 hrs
[81} Warning: Exceeded Pond A1 by 6.25' @ 9.15 hrs

Inflow Area = 33.070 ac, 38.31% Impervious, Inflow Depth > 4.57" for 100 Year Storm event
inflow = 8.04cfs @ 21.51 hrs, Volume= 12.604 af

Cutflow = 8.04cfs @ 21.74 hrs, Volume= 12.600 af, Aften= 0%, Lag= 13.8 min
Primary = 8.04cfs @ 21.74 hrs, Volume= 12.600 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt=0.05 hrs /2
Starting Elev= 154.00' Surf Area= 0.738 ac Storage= 3.917 af
Peak Etev= 154.28' @ 21.74 hrs Surf.Area= 0.753 ac Storage= 4.126 af (0.209 af above start)

Plug-Flow detention time= 578.1 min calculated for 8.683 af (69% of inflow)
Center-of-Mass det. time= 211 min ( 1,571.4 - 1,550.3)

Volume Invert Avail.Storage Storage Description
#1 146.50' 5.502 af Custom Stage Data (Prismatic) Listed below (Recalc)
Etevation Surf. Area Inc.Store Cum.Store
{feet) (acres) {acre-feet) {acre-feet)

146.50 0.340 0.000 0.000

147.00 0.361 0.175 0.175

148.00 0.405 0.383 0558

149.00 0.453 0.429 0.987

150.00 0.502 0.478 1.465

151.00 0.554 0.528 1.993

152.00 0.610 0.582 2.575

153.00 0.668 0.63% 3.214

154 .00 0.738 0.703 3.917

155.00 0.792 0.765 4682

156.00 0.848 0.820 5.502
Device Routing Invert Qutlet Devices

#1  Primary 154.00 20.0'long x 17.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 120 1.40 1.60
Coef (English) 2.68 270 2.70 264 2.63 264 264 2.63

Primary OutFlow Max=8.00 cfs @ 21.74 hrs HW=154.28' (Free Discharge)
T 1=Broad-Crested Rectangular Weir (Weir Controls 8.00 cfs @ 1.42 fps)
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Summary for Pond A3:

81} Warning: Exceeded Pond A2 by 8.50' @ 9.35 hrs

Inflow Area = 36.060 ac, 36.83% Impervious, Inflow Depth > 3.28" for 100 Year Storm event
Inflow = 1071cfls @ 12.16 hrs, Volume= 0.863 af

Outflow = 1029cfs @ 12.21 hrs, Volume= 9.863 af, Atten= 4%, Lag=2.9 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Primary = 10.29cfs @ 12.21 hrs, Volume= 9.863 af

Routing by Stor-Ind method, Time Span= 0.00-86.00 hrs, dt= 0.05 hrs /2
Starting Elev= 155.00' Surf.Area= 0.648 ac Storage= 1.229 af
Peak Elev= 155.07' @ 12.21 hrs Surf.Area= 0.662 ac Storage= 1.273 af (0.044 af above start)

Plug-Flow detention time= 329.0 min calculated for 8.634 af (88% of inflow)
Center-of-Mass det. time= 3.6 min { 1,688.7 - 1,696.1)

Volume Invert Avail Storage  Storage Description
#1 152.00' 1.980 af Custom Stage Data (Prismatic}) Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feat) {acres) {acre-feel) (acre-feetl)
152.00 0.188 0.000 0.000
153.00 0.326 0.257 0.257
154.00 0.485 0.405 0.662
155.00 0.648 0.566 1.229
156.00 0.854 0.751 1.980
Device Routing invert Outlet Devices
#1  Primary 155.00' 233.0° long x 8.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.45 2.54 2.70 2,69 2.68 2.68 2.66 2.64 264 264
265 265 265 266 267 269 2.71

#2 Discarded 152.00' 3.000 in/hir Exfiltration X 0.00 over Horizontal area
Conductivity to Groundwater Elevation = 141.01'

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=155.00" (Free Discharge)
T _2=Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=9.95 cfs @ 12.21 hrs HW=155.07" {Free Discharge)
T _1=Broad-Crested Rectangular Weir (Weir Controls 9.95 cfs @ 0.64 fps)
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Summary for Pond B:

[95] Warning: Ouilet Device #2 rise exceeded
[81] Warning: Exceeded Pond C by 1.85' @ 1.15 hrs

Inflow Area = 18.820 ac, 35.97% Impervious, Inflow Depth = 581" for 100 Year Storm event
inflow = 66.19cfs @ 12.16 hrs, Volume= 9.111 af

Cufflow = 56.66 cfs @ 12.29 hrs, Volume= 9.111 af, Atten= 14%, Lag= 7.8 min
Primary = 5666 cfs @ 12.29 hrs, Volume= 8.111 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.05 hrs
Starting Elev= 155.85' Surf Area= 0.573 ac Storage= 2.870 af
Peak Elev= 156.95' @ 12.29 hrs Surf.Area= 0.721 ac Storage= 3.576 af (0.705 af above start)

Plug-Flow detention time= 307.2 min caiculated for 6.241 af (68% of inflow)
Center-of-Mass det. time= 17.0 min ( 907.0 - 890.0)

Volume invert Avail Storage Storage Description
#1 148.50" 4441 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf Area Inc.Store Cum.Store
{feet) {acres) {acre-feet) {acre-feet)
148.50 0.229 0.000 0.000
149.00 0.248 0.119 0.119
150.00 0.289 0.269 0.388
151.00 0.332 0.311 0.698
152.00 0.377 0.354 1.0563
153.00 0.424 0.400 1.453
154.00 0.474 0.449 1.802
155.00 0.527 0.500 2.403
156.00 0.581 0.554 2.957
157.00 0.728 0.654 3.611
158.00 0.932 0.830 4.441
Device Routing Invert  Qutlet Devices
#1  Primary 148.00' 36.0" Round Culvert

L=690.8' CPP, projecting, no headwall, Ke=0.900
Inlet / Qutlet Invert= 148.00'/ 146.25' S=0.0025Y Cc=0.800
n= 0.012 Corrugated PP, smooth interior, Flow Area= 7.07 sf
#2 Device 1 149.50° Weir X 0.00, Cv=2.62 (C= 3.28)
Elev. (feet) 149.50 151.00 151.00 153.10
Width (feet) 0.25 0.25 1.00 1.00
#3  Device 1 155.85' 48.0" x 42.0" Horiz. Grate C=0.600 Limited to weir fiow at low heads

Primary QutFlow Max=56.50 cfs @ 12.29 hrs HW=156.95' (Free Discharge)
1=Culvert (Passes 56.50 cfs of 63,35 cfs potential flow)
2=Weir { Controls 0.00 cfs)
3=Grate (Weir Controls 56.50 cfs @ 3.43 fps)
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CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Emergency Spillway Design - Basin A

BY: KMD BATE: 3/23/2020 CES#  2264-02

REV BY: DATE:
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A 4
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DETERMINE DEPTH OF WATER OVER SPILLWAY:

USE WEIR EQUATION: Q=CLH™?

= 63.08 CFS

= 2.64
L= 220 FT

o= 0.33 FT/FT
Ve 1.25 FI/SEC
H= 023 FT

DETERMINE SIZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.y CALCULATE b/d RATIO AND OBTAIN P/R RATIO

b/d= 966
R/P=A/P'" 00010
2.) dsg=12(118 Q,0S,”"R/PY"
dse= 1038 in
3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the

velocity is less than the allowable velocity of 2.5
ft/s.
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Emergency Spillway Design - Basin Al

BY: KMD DATE: 3/23/2020 CES#  2284-02

REV BY: DATE:
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i &=

A
v

DETERMINE DEPTH OF WATER OVER SPILLWAY:

USE WEIR EQUATION:  Q=CLIT*”

Q= 1183 CFS
C= 2.64

L= 68 FT

S,= 0.33 FI/FT
V= 1.06 FT/SEC
H= 0.16 FT

DETERMINE SIZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.) CALCULATE b/d RATIO AND OBTAIN P/R. RATIO

b/d= 417
R/P =A/P*" 0.0024
2.} ds=12(118 QyS, *R/P)*?
dyy= 743 i
3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the

velocity is less than the allowable velocity of 2.5
fi/s.
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Emergency Spillway Design - Basin A2

BY: KM DATE: 3/23/2020 CES#  2264-02

REV BY: DATE:

NN .
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A
v

DETERMINE DEPTH OF WATER OVER SFILLWAY:

USE WEIR EQUATION: Q=CLI"?

= 8.04 CES
C= 2.64
L= 20 FT

o= 0.33 FL/FT
Y= 1.33 FT/SEC
H= 029 FT

DETERMINE SiZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.) CALCULATE b/d RATIO AND OBTAIN P/R RATIO
bid= 70

R/P = A/P*" 0.0138

2.} dsg=12(118 Q008, *R/PY"

de= 1284 in

3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the
velocity is less than the allowable velocity of 2.5
fi/s.
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Emergency Spillway Design - Basin A3

BY: KMD DATE: 3/23/20620 CES#: 226402

REV BY: DATE:

NN !

1=

A
Y

DETERMINE DEPTH OF WATER OVER SPILLWAY:

USE WEIR EQUATION:  Q=CLH™

= 10.71 CFS

= 2.64
L= 233 FT

= 0.33 FI/ET
V= 0.68 FT/SEC
H= 0.07 FT

DETERMINE SIZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.) CALCULATE b/d RATIO AND OBTAIN P/R RATIO

bid= 3468
R/P=AP"  0.0003
2.) dsg=12(118 Q00S, "*R/P)**
dse= 3.06 in
3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the

velocity 15 less than the allowable velocity of 2.5
ft/s.



CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Emergency Spillway Design - Basin B

BY: KMD DATE: 3/23/2020 CES#  2264-02

REV BY: DATE:

1N\ i

1|<:[

A
k4

DETERMINE DEPTH OF WATER OVER SPILLWAY:

USE WEIR EQUATION: Q=CLHY?

= 66.19 CFS
Cc= 2.64
L= 39 FT

= 0.33 FI/FT
Ve 2.12 FT/SEC
H= 0.74 FT

DETERMINE SIZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.) CALCULATE b/d RATIO AND OBTAIN P/R RATIO
bld= 52
R/P=A/P"" 0.0183
2.) dsg=12(118 Q,00S, "R/PY*
dsy= 3340 in
3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the

velocity is less than the allowable velocity of 2.5
fi/s.



CONSULTING ENGINEER SERVICES
PROFESSIONAL ENGINEERS

Emergency Spillway Design - Basin C

BY: KMD DATE: 3/23/2020 CES#  2264-02

REV BY: DATE:

HLN .

||q:]

A 4

A

L

DETERMINE DEPTH OF WATER OVER SPELLWAY:

USE WEIR EQUATION:  Q=CLH*?

Q=  16.13 CFS
C= 2.64

L= 125 FT

S,= 0.33 FI/FT
V= 0.96 FT/SEC
H= 0.13 FT

DETERMINE SIZE OF RIP RAP REQUIRED FOR 100-YEAR STORM:
1.) CALCULATE t/d RATIO AND OBTAIN P/R RATIO

b/d= 935
R/P = A/P*" 0.0011
2.) dsg=12(118 Q1068, *R/P)™
dsy= 609 i
3.) SPILLWAY WILL BE REINFORCED WITH
The spillway will not be reinforced since the

velocity is less than the allowable velocity of 2.5
ft/s.



APPENDIX H

GROUNDWATER RECHARGE ANALYSIS
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2264-02 Existing Type Il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment OFS1:

Runoff = 131cfs @ 12.11 hrs, Volume= 0.135 af, Depth= 2.07"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hi 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
0.480 98 Unconnected pavement, HSG B
0.300 61 >75% Grass cover, Good, HSG B
0780 84 Weighted Average
0.300 61 38.46% Pervious Area
0.480 98 61.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(miny  (feet) (ft/fty  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment OFS1:
Hydrograph

BETREEE RS
UL L bn Typeln2a-hi
| 1110 2 Year Storm Rainfall=3.30"
e -4+~ Runoff Area=0.780 ac-
11 .0 Runoff Volume=0.135 af
g | Runoff Depth=2.07"
3 Ll Te=6.0imin
* 100100 CN=61/98

T T T T I T R A A R S A e e L S e T
D 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 6870 72
Time {hours}



2264-02 Existing Type flf 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment OFS2:

Runoff = 1.58cfs @ 12.11 hrs, Volume= 0.164 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= .05 hrs
Type Il 24-hr 2 Year Storm Rainfali=3.30"

Areafac) CN Description
0.580 98 Unconnected pavement, HSG B
0.380 61 >75% Grass cover, Good, HSG B
0.960 83 Weighted Average
0.380 61 39.58% Pervious Area
0.580 98 60.42% Impervious Area

Te Length Slope Velocity Capacity Description
(min}  (feet) (fft)y  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment OFS2:
Hydrograph

|
R CL o Typelii24-hr
n | 2Year Storm Rainfall=3.30"
RN 1| RunoffArea=0.960 ac
@ . Runoff Volume=0.164 af
RS ‘ " Runoff Depths2,08"
£ 1 Te=6.0/min
2 ] 1 eNse1108

syl o
0 2 4 6 8 101214 16

Time {hours)



2264-02 Existing Type il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment UNDIST1:

Runoff = 214 cfs @ 12.39 hrs, Volume= 0.350 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
2.480 83 Fallow, crop residue, Good, HSG B
2.480 83 100.00% Pervious Area

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

20.6 150 0.0087 0.12 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
2.4 163 0.0111 1.05 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

23.0 303 Total

Subcatchment UNDIST1:
Hydrograph

¥ [ R B R SR

1 0
1 N
1 |
oo .
o L
'a

e é-—L-}—f——:—ﬂ———Typelil 24-hr

2 Year Storm:Rainfall=3. 30"
» Runoff Area»-z 480 ac
Ru‘noff Volume—o 350 af

‘ Runoff Depth 169"

: || FlowLength=303'
LD Te=230min
%Eif:i%iiiii.CN—B?»IO

oM

0z 4 6 8 10 12 14 16 18 20 2224 26 28'30 32 34 36 3840 4244 46 48 50 52 54 56 58 so 62 64 65 6870 72
Time (hotirs)



2264-02 Existing Type Il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 & 2019 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment UNDIST2:

Runoff = 1.33cfs @ 12.52 hrs, Volume= $.257 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 2 Year Storm Rainfall=3.30"

Area (ac) CN Description
1.820 83 Fallow, crop residue, Good, HSG B
1.820 83  100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
{(min)  {feeb) (ft/it)  (ft/sec) {cfs)

27.3 150 0.0043 0.09 Sheet Flow,
Cuitivated: Residue>20% n=0.170 P2= 3.30"
4.1 194 0.0082 0.79 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

31.4 344 Total

Subcatchment UNDIST2:
Hydrograph ,

t H H H

i i [ H i 3 i H 1 1 i i B H T B H T

1 i H H 1 I B i 1 H i i H H L £ E 3 H i H

i H i H i H H i i | H i t B H i H H i H ! H

[ S A ' 4 g RLIOff

T i

EEEEEE R Typeii|24-hr

[ 1 |

b 2YearStorm Ramfa[l 330"

Runoff Volume-b 257 af
; : Runo'ff'D'epth 169"
‘ : FEow Length 344'

Flow {cfs)

B i H i i i

zzzzzz

0 72 4 B 8 10 12 14 16 1820 2224 26 2830 3234 36 3840 424446 4850-5254 56 5660 62 6466 5870 72
Time (hours)




2264-02 Existing Type il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment X1:

Runoff = 11.85cfs @ 12.67 hrs, Volume= 2.738 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [11 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
18.890 83 Fallow, crop residue, Good, HSG B
0.520 82 Dirtroads, HSG B
0.010 96 Gravel surface, HSG B
19.420 83 Weighted Average
19.420 83  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feef) (ftify  {fi/sec) {cfs)

315 150 0.0030 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
11.2 640 0.0080 0.85 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

427 790 Total

Subcatchment X1:
Hydrograph

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 2224 262830 32 3436 38 40 4244 45 48 50 52 5456 58 60 626466 6870 72
Time {hours)



2264-02 Existing Type lif 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment X1a:

Runoff = 3.56cfs @ 12.48 hrs, Volume= 0.650 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
4,580 83 Fallow, crop residue, Good, HSG B
0.030 06 Gravel surface, HSG B
4610 83 Weighted Average
4610 83 100.00% Pervious Area

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

22.4 150 0.0070 0.1 Sheet Fiow,
Cultivated: Residue>20% n=0.170 P2= 3.30"
6.1 365 0.0100 1.00 Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0fps

285 515 Total

Subcatchment X1a:
Hydrograph

Flow Length 515’_
: Tc—28 5 mm

Flow {cfs)

0 2 4 6 8 10 1214 16 1820 2224 26 2830 3234 36 3340424445 4850 5254 56 5860 626466687072
Time (hours)



2264-02 Existing Type Il 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment X2:

Runoff = 440cfs @ 12.61 hrs, Volume= 0.946 af, Depth= 1.69"

Runcff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2 Year Storm Rainfali=3.30"

Area(ac) CN Description
0.120 82 Dirtroads, HSG B
6.590 83 Fallow, crop residue, Good, HSG B
6.710 83 Weighted Average
6.710 83 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) {fft)y  (ft/sec) (cfs)
257 150 0.0050 0.10 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2=3.30"
12.3 403 0.0030 0.55 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps

38.0 553 Total

Subcatchment X2:
Hydrograph

-1 1| 2 Year Storm Rainfall=330"

|1 0110 Runoff Aréa=6.710 ac

Il 48 i Runoff Volume=0.946 af
I 100011 Runoff Depth=1.69"
SENREREE & EEE ! Fiow Length=553

%

: 0

1;-:

T T I T T e s Las sas e ve L ’
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 6870 72
Time {hours)
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2264-02 Existing Type I 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment X3:

Runoff = 0.79cfs @ 12.13 hrs, Volume= 0.075 af, Depth= 1.77"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
0.040 96 Gravel surface, HSG B
0.470 83 Fallow, crop residue, Good, HSG B
0.510 84 Weighted Average
0.510 84 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

{(miny  (feel) {ft/ity  (ft’'sec) {cfs)
6.9 34 0.0069 0.08 Sheet Flow,
Cultivated: Residue>20% n=0.170 P2= 330"
Subcatchment X3:

Hydrograph

Flow {cfs)

0. 2 4 6 8 10 12 14 16 18 20 22 24 2628 30 3z 34 35 38 40.42 4446 48 50 52.54 56 58 60 62 64 EG 68 TU 72
Time (hours)



2264-02 Existing
Prepared by CES
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Soldtions LLC

Type Il 24-hr 2 Year Sform Rainfalf=3.30"
Printed 3/25/2020

Page 10
Summary for Link 2-YR: Groundwater Recharge
Inflow Area = 37.290 ac, 2.84% Impervious, Inflow Depth= 1.71" for 2 Year Storm event
Inflow = 23.86cfs @ 12.56 hrs, Volume= 5.313 af
Primary = 2386 cfs @ 12.56 hrs, Volume= 5.313 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Link 2-YR: Groundwater Recharge
. L [ Inflow
28] : : g B Primary
24 ¥ e oo RTlOW -ATER=S 12490
] L RN
207 S < L R A A S A A
12 W
16
g 14E g g?}%
- —E - /ﬂgiu
é 12_;/ . ﬁﬁéf‘? ......
107 me
R R b LRt b b s
6" RS S ki B L B S
E 2 TiTrTETeaTAT T I
| L T

0 2 46 B 10121418 18202224 26 28 30 32 34 36 38 40 42 44 46 48 50 52 64 56 58 60 62 64 66 68 70 72
Time (hours}
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2264-02 Proposed Type I 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions [LC Page 2

Summary for Subcatchment BSN A:

Runoff = 11.84cfs @ 12.23 hrs, Volume= 1,753 af, Depth= 1.76"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.0& hrs
Type l 24-hr 2 Year Storm Rainfall=3.30"

Area(ac) CN Description
£6.050 61 >75% Grass cover, Good, HSG B
5.800 98 Paved roads w/curbs & sewers
11.950 79  Weighted Average
6.050 50.63% Pervious Area
5.900 49.37% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet)  (fiMt) (fi/sec) {cfs)

3.4 18 0.0089 0.09 Sheet Fiow,
Grass: Short n=0.150 P2= 3.30"
2.3 132 0.0089 (.96 Sheet Flow,
Smooth surfaces n= 0011 P2=3.30"
0.5 53 0.0069 1.69 Shallow Concentraied Flow,
Paved Kv=20.3fps
7.9 Direct Entry, from pipe calcs

14.1 203 Total

Subcatchment BSN A:
Hydrograph

RIRERRRENE
Type lil24-ht |

13’

1237

JEESESRS 8 L - 2YearStermRamfail=330
Runoff Volume=1.753 af-
s 1 |- Runoff. Depth=1.76"-
RO I -'Flow!Length=203" |
e R s Tew14d min--
EERRE Lot 0-CN=61/98--
Al LA

0-:‘!.. o e e bt o B A H A b At L A e b U e S S s e
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
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2264-02 Proposed Type Il 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Selutions LLC Page 3

Summary for Subcatchment BSN A1:

Runoff = 0.34cfs @ 12.20 hrs, Volume= 0.050 af, Depth= 0.49"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
1.230 681 >75% Grass cover, Good, HSG B
1.230 100.00% Pervious Area

Te Length Slope Velocity Capacity Description
(miny _ {feet) (fufty  (fifsec) (cfs)

16 18 (.0560 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
0.6 12 0.3333 0.35 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
1.1 13 0.0784 0.20 Sheet Flow,
Grass: Short n= 0.150 P2= 3.30"
1.0 24 0.3333 0.40 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
4.3 67 Tofal, Increased to minimum Tc = 6.0 min
Subcatchment BSN A1:
Hydrograph
038
038y
0343 .
0323 "
0.3} ] :
028’ . TLJRunoff Area-—1.§.230ac_.
ot & “iRunoff Volume=0050 af |
7 0227 .- Runoff. Depth-—ﬂ 49!'7,
£ 02
£ o1s
RRTE
0,144
0.12

ALk, : G A A R T et o
D2 486 8 10 1214 161820 2224 2628 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
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2264-02 Proposed Type Wl 24-hr 2 Year Storm Rainfall=3.30"
Printed 3/25/2020

Prepared by CES
HydroCAD® 10.00-25 s/n 02074 © 2018 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment BSN A2:

Runoff = 030cfs @ 12.20 hrs, Volume= 0.043 af, Depth= 0.49"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
1.070 61 >75% Grass cover, Good, HSG B

1.070 100.00% Pervious Area

Te Length Slope Velocity Capacity Description

{min)  (feet) {ft/it)  (ft/sec) (cfs)
2.0 53 0.2800 0.44 Sheet Flow,
Grass; Short n=0.150 P2=3.30"
2.0 53 Total, Increased to minimum Tc = 6.0 min
Subcatchment BSN A2:
Hydrograph

Flow (cfs)

0- 2 4 S 8 10 1214 ﬂB18 20 2224 2628 3032 343638 4042 4446 4850 525456 5860 6264 6658 ?072
Time {hours)



2264-02 Proposed Type Hil 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 sin 02074 © 2019 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment BSN A3:

Runoff = 1.88cfs @ 12.17 hrs, Volume= 0.252 af, Depth= 1.01"

Runoff by SCS TR-20 method, UH=Delmarva, Split Perviousfimperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN Description
2.380 61 >75% Grass cover, Good, HSG B
0.610 98 Paved parking, HSG B
2980 69 Weighted Average
2.380 79.60% Pervious Area
0.610 20.40% Impervious Area

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

83 92 0.0249 0.19 Sheet Flow,
Grass: Short n= 0,150 P2= 3.30"
0.6 12 0.3333 0.35 Sheet Flow,

Grass: Short n=0.150 P2= 3.30"

8.9 104 Total

Subcatchment BSN A3:

T+ ¢+ f ‘T 1 f 3 ¢ * 1 f 1 1
i t ot ! H i HE : E P

L et e St At A S Runoff
; T S

' 2 Year Storin Rainfall=3,30"
Runoff Area=2.990 ac
unoff Volume=0.252 af
. ! | Runoff Depth=1.01"

T Flow Length=104"
i Te=8.9min
- | CN=61/98

Flow {cfs)
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2264-02 Proposed Type Hlf 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment BSN B:

Runoff = 15.87 cfs @ 12.16 hrs, Volume= 1.823 af, Depth= 1.51"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type N1 24-hr 2 Year Storm Rainfall=3.30"

Area{(ac) CN_ Description
5050 98 Paved parking & roofs
7.610 61 >75% Grass cover, Good, HSG B
2.640 83 Fallow, crop residue, Good, HSG B
15.300 - 77 Weighted Average
10.250 66.99% Pervious Area
5.050 33.01% Impervious Area

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

1.2 17 0.1176 0.25 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
8.0 Direct Entry, from pipe calcs
9.2 17 Total
Subcatchment BSN B:

Hydrograph

T
1

bt ~2 Year Storm Rainfall=3.30" |
1’ ! Runoff Area=15.300.a6 -
12%’ ) 1 1 H 1 H i : | B A 1 1 : b 7
11';:'/
% 10';'/ S
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2264-02 Proposed Type Il 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 sin 02074 ©® 2019 HydroCAD Software Solutions L1.C Page 7

Summary for Subcatchment BSN C:

Runoff = 442 cfs @ 12.14 hrs, Volume= 0.512 af, Depth= 1.75"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/lmperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2 Year Storm Rainfali=3.30"

Area(ac) CN Description
1.720 98 Paved parking & roofs
1.800 61 >75% Grass cover, Good, HSG B
3.520 79 Weighted Average
1.800 51.14% Pervious Area
1.720 48.86% Impervious Area

Tc Llength Slope Velocity Capacity Description
{min}) _ (feel) (f/fty  (fi/sec) (cfs)

3.2 25 0.0200 0.13 Sheet Flow,

Grass: Short n=0.150 P2=3.30"
2.4 125 0.0056 0.88 Sheet Flow,

Smooth surfaces n=0.011 P2= 3.30"
2.2 200 0.0056 1.52 Shallow Concentrated Flow,

Paved Kv=20.3fps

7.8 350 Total

Subcatchment BSN C:
Hydrograph
110 il Type WE24-hr
A+ |2 Year Storm Rainfall=3.30"
|1 ; - Runoff Area=3.520 ac
s bk 4-4-5 - Runoff Volume=0.512 af -
<l : ! Runoff Depth=1.75"
Sl ; 11 Flow Length=350

Time (hours)



2264-02 Proposed Type Il 24-hr 2 Year Storm Rainfalf=3.30"

Prepared by CES Printed 3/25/2020
HydroCAD® 10.00-25 s/n 02074 © 2019 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment P-UNCAP1:

Runoff = 028cfs @ 12.20 hrs, Volume= 0.041 af, Depth= 0.48"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Storm Rainfall=3.30"

Area{ac) CN  Description
1.010 81 >75% Grass cover, Good, HSG B
1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} __ (feet) (f/fty  (fifsec) (cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP1:
Hydroaraph
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Summary for Subcatchment P-UNCAP2:

Runoff = 0.34cfs@ 12.11 hrs, Volume= 0.035 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type ili 24-hr 2 Year Storm Rainfail=3.30"

Area (ac) CN Description
0.120 98 Unconnected pavement, HSG B
0.110 61 >75% Grass cover, Good, HSG B
0.230 80 Weighted Average
0.110 47.83% Pervious Area
0.120 52.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  {feet) (ftrfty  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment P-UNCAP2:
Hydrograph

0367
0348 1
0324 |
0.3
0289
026% "
0.z2a9”
022}
024"
0.18"
016"
PRPE: N RN
vazd
0.14 "
oosd § .
0.06

0.047
002—"

F

f _T;}pe n 24-hr- :

i
I PRI PR

Flow (cfs)

o] 2 4 6 8 10 1214 16182{] 2224 2628 3032343638 4{]42 4446 48 50 525456 5860 6264 65687072
Time (hours)




2264-02 Proposed Type Ml 24-hr 2 Year Storm Rainfall=3.30"

Prepared by CES
HydroCAD® 10.00-25 s/h 02074 © 2019 HydroCAD Software Solutions LLC

Printed 3/25/2020
Page 10

Summary for Link 2-YR: GW Recharge

Inflow Area = 37.300 ac, 35.92% Impervious, Inflow Depth= 1.48" for 2 Year Storm event

Inflow = 3448 cfs @ 12.18 hrs, Volume= 4.609 af
Primary =

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, df= 0.05 hrs

Link 2-YR: GW Recharge

3448cfs @ 12.18 hrs, Volume= 4.609 af, Atten= 0%, Lag= 0.0 min
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APPENDIX I

GROUNDWATER MOUNDING ANALYSIS






This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiitzation basin.  More infarmation can be found in the U.S. Geological Survey
Seientific lnvestigations Repart 2010-5102 "Simulation of groundwater meunding beneath hypathetical stormwater infiltration basins'.

The user must specify infiltration rate (R), specific yield {Sy), harizontal hydraulic conductivity (Kh}, basin dimensions (¥, y}, duration of infiltration period (t), and the inital
thickness of the saturated 2one (hi0), height of the water table if the bottomn of the aquifer is the datum). For a square basin the half width equals the half length {x = y}. Fora
rectangular basin, if the user wants the water-table changes perpendicular ta the long side, specify x as the short dimension and y as the Jong dimensicn. Conversely, if the
user wants the values perpendicutar to the short side, specify y as the shart dimension, x as the long dimension. Al distances are from the center of the basin. Users can

change the distances from the center of the basin at which water-table aguifer thickness are caiculated.

Cells highlighted in yeliow are values that can be changed by the user. Celis highlighted in red are output values based on user-specified inputs, The user MUST click the blue
"Re-Calculate Now" butten each time ANY of the user-specified Inputs are changed otherwise necessary iterations to converge on the carrect solution will not be done and
values shown will be incorrect. Use consistent units for ail input values (for example, feet and days)

Input Values

g
om

s xR

hi{o}

hirmax)
Ahf{max}
Ground- Distance from
water center of basin
Mounding, in in x direction, in

Disclaimer

use censistent units (2.g. feet & days oF inches & hours)

Recharge {infiltration) rate {feet/day)

Specific yleld, Sy {dimensionless, between 0 and 1}
Horizontal hydraulic conductivity, Kb {feet/day)*
1/2 length of basin {x direction, in feet}

1/2 width of basin {y direction, in feet)

duration of infiltration period (days}

initial thickness of saturated zone {feet)

Conversion Table

inchfhiour  feetfday
0.67 1.33
2.00 4.00 Irs the report accompanying this spreadsheet
(USGS SIR 2010-5162}, vertical seil permeabiiity
hours days (Ft/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic canductivity {ft/d).

maximum thickness of saturated zone {beneath center of basin at end of infiltration period)
maximum groundwater mounding {beneath center of basin at end of infiltration periad)

Re-Calculate Now

0.800

Groundwater Mounding, in feet

0.760 L,

0.600 \

0.300 g\

0.460 \

0.300 \

a3200 \

0.100 X

0.000 T 3

100 120 149

This spreadsheet solving the Hantush (1967) eguation for ground-water mounding beneath an infiltration basin
is made available to the general public as a convenience for those wishing to replicate valies documented in
the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypaothetical stormwater
infiltration basins” or to calculate values based on user-specified site conditions. Any changes made to the
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have
unintended, undesirable consequences. These consequences could include, but may not be limited to:
erronecus output, numerical instabilities, and violations of underlying assumptions that are inherent in results
presented in the accompanying USGS pubtlished report. The USGS assumes no responsibility for the
consequences of any changes made to the spreadsheet. If changes are made to the spreadsheet, the user is
responsible for documenting the changes and justifying the results and conclusians.



This spreadsheet will caiculate the height of a groundwater meotind beneath a starmwater infiltration basin. More infermation can be found in the U.S. Geological Survey
Seientific Investigations Report 2610-5102 "Simulation of groundwater mounding heneath hypothetical stormwater Infiltration basins".

The user must specify infiltration rate (R), specific yield {Sy}, harizontal hydrautic cenductivity [kh), basin dimensions {x, v), duration of infiltration period {t), and the initial
thickness of the satarated zane $hil0), height of the water table 1f the bottom of the aquifer is the datum). For a square basin the half width equals the half fength [x =y}, Fora
rectangular basin, if the user wants the water-table changes perpendicular to the long side, spedy % as the short dimension and v as the long dimenslon. Conversely, if the
user wants the values perpendicular to the short side, specify y as the shart dimension, x as the lang dimension. All distances are from the center of the basin. Users can

change the distances from the center of the hasin at which water-table aquifer thickness are calculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highfighted in red are output values based on user-specified inputs. The user MUST click the blue
wfe-Calculate Now” button each time ARY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and
values shown will be Incorrect. Use consistent units for all input values (for example, feet and days}

R
sy
K
x
¥
t
hi{B}
h{max)}
Ah{max)
Ground- Distance from
water center of basin
Mounding, in in x direction, in
feat feet

Disclaimer

use consistent units (e.g. feet & days of inches & hours)

Recharge [infiltration) rate {feet/day}

Specific yield, Sy {dimensionless, between ¢ and 1)
Horlzontal hydraulic conduetivity, Kh {feet/day)*
1/2 length of basin (x direction, in feet}

1/2 width of basin {y direction, in feet}

duration of infiltration period (days)

nitial thickness of saturated zone (feet}

Conversion Table

inchfhour  feet/day
0.67 1.33
2.0¢ 4.00 In the report accompanying this spreadsheet
(LISGS SIR 2010-5102), vertical soll permeability
hours days (#/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic conductivity [fr/d).

maximum thickness of saturated zone [beneath center of basin at end of infiltration period)
maximum groundwater mounding {beneath center of basin at end of infiltration period}

Re-Calculate Now

4.000

Groundwater Mounding, in feet

R R S
3.500

2500

3.000 W

2.000

1.500

1.000

0.500

0.000 ¥

&0

100 120 140

This spreadsheet solving the Hantush (1967) equaticn for ground-water mounding beneath an infittration basin
is made available to the general public as a convenience for those wishing to replicate values documented in
the USGS Scientific Investigations Repart 2010-5102 "Groundwater mounding beneath hypothetical stormwater
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the
spreadsheet (ather than values identified as user-specified) after transmission from the USGS could have
unintended, undesirable consequences. These cansequances could inclide, but may not be limited to:
erronenus output, nusnerical instabilities, and vielations of underfying assumgptions that are inherent in results
presented in the accompanying USGS published report. The USGS assurnes no responsibility for the
consequences of any changes made to the spreadsheet. If changes are made to the spreadsheet, the user is

responsible for documenting the changes and justifying the results and conclusions.



This spreadsheet will calculate the height of 2 groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.5. Geological Survey
Scientific Investigations Repart 2010-5102 “Simulation of groundwater mounding keneath hypsthetical stormwater Infiltration basins”.

The user must specidy infiltration rate {R), specific yield [Sy), horizontal hydraulic conductivity (XY, basin dimensions (x, y), duration of infiltration period {t}, and the irftial
thickness of the saturated zone (hi{R), height of the water table if the bottom of the aguifer is the datum}. For a square basin the half width equals the half length [x = y). Fora
rectangular basin, if the user wants the water-table changes perpendicuiar to the long side, specify x as the shart dimensicn and v as the long dimension, Conversely, if the
user wants the values perpendicular to the short side, specify ¥ as the shart dimension, x as the long dimension. Al distances are from the center of the basin. Users can

change the distances from the center of the basin at which water-table aguifer thickness are cafculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified inputs. The user MUST dlick the blue
"Re-Calculate Now" bulton each time ANY of the user-specified inputs are changed otherwise necessary iterations 1o converge on the carrect solution will not be done 2nd
vaiues shown will be Incorrect. Use consistent units for all input values (for example, feet and days)

input Values

3000 R
0.250 Sy
89.00 K
£5:000 X
7.000 ¥
0,300 t
0.000] hi{0}
h{max}
Ahfmax}
Ground- Distance from
water center of basin

Maunding, in in x direction, in

Disclaimer

use consistent units (e.g. feet & days of inches & hours)

Recharge {infiltration} rate {feet/day)

Specific yield, Sy [dimensionless, between 0 and 1}
Horizental hydraulic conductivity, Kh {feet/day)}*
1/2 length of basin {x direction, in feet}

1/2 width of basin {y direction, in feet)

duration of infiltration period (days)

initial thickness of saturated zone (feet}

Conversion Table
inch/hour  feetfday
0,67 1.33

2.00 4.00 In the report accompanying this spresdsheet

HUSGS SiR 2010-5102), vertical soil permeabifity
hotirs days {ft/d} is assumed to be ene-tenth horlzontal
36 1.50 hydrautic conductivity (it/d).

maximum thickness of saturated zone {beneath center of basin at end of infiltration period)
maximum groundwater mounding (heneath center of basin at end of infiltration period)

Re-Calculate Now

3300

Groundwater Mounding, in feet

3.000

v‘*‘ww
2.500 ‘Q\\‘
2.000

A

1.000

0.500 WM

0.000 ; . § -3 :
a 20 ) 60 100 120 140

This spreadsheet solving the Hantush (1967) equation for greund-water mounding beneath an infiltration basin
is made available to the general public as a convenience for those wishing to replicate values documented in
the USGS Scientific Investigatians Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater
infiltration basins® or to calculate values based on user-specified site conditions. Any changes made to the
spreadsheet {other than values identified as user-specified) after transmission: from the USGS could have
unintended, undesirable consequences. These consequences could include, but may not be limited to:
erraneous output, numerical instabilities, and violations of underlying assumptions that are inherent in results
presented in the accompanying USGS published report. The USGS assumes no responsibility for the
consequences of any changes made to the spreadsheet. If changes are made to the spreadsheet, the user is
respansible for dacumenting the changes and justifying the results and conclusions.



This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin, More information can be found in the 1.5, Geological Survey
Scientific investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield {Sy), horizontal hydraulic conductivity {Kh), basin dimensions [x, y), dusation of infiltration period (t}, and the initial
thickness of the saturated zone (hi(D), height of the water table if the bottom of the aguifer is the datum). For a square basin the half width equals the half length (x =y). Fora
rectangular basin, if the user wants the water-table changes perpendicutar to the long side, specify x as the short dimension and v as the long dimension. Conversely, if the user
wants the values perpendicuiar to the short side, spacify v as the short dimension, x as the long dimension. All distsnces are from the center of the basin, Users can change the
distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user. Celis highlighted in red are output vaiues based on user-specified inputs. The user MUST click the blue
"Re-Calculate Now” button each time ANY of the user-specifiad inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and
values shown will be incorrect. Use consistent units for all input values (for example, feet and days)

nput Values
: 33040 ; R

hi{o)

h{max)
Ah(rmax)
Ground- Distance from
water center of basin

Mounding, in in x direction, in

Disclaimer

use consistent units {e.g. feet & days or Inches & hours)

Recharge (infiltration} rate {feet/day)

Specific yield, Sy {dimensioniess, between 0 and 1}
Horizontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin {x direction, in feet}

1/2 width of basin {y direction, in feet)

duration of infiltration period (days}

initial thickness of saturated zone (feet)

Conversion Table
inch/hour  feet/day
0.67 1.33

.00 4.00

' 1a the report accompanying this spreadsheet
(USG5 SIR 2010-5102}, vertical sofl permeability
hours days {ft/d) is assumed to be one-tenth horizontal
36 1.50 hydrautic conductivity (ft/d).

maximum thickness of saturated zone {beneath center of basin at end of infiltration period)
maximum groundwater mounding {beneath center of basin at end of infiltration period)

Re-Calculate Now

2.500

Groundwater Mounding, in feet

2.000 \

1.500 \

0.500

0.000 T y
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This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin
is made available to the general public as a convenience for those wishing to replicate values documented in the
USGS Sclentific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater
infiltration basins" or {o calculate values based on user-specified site conditions. Any changes made to the
spreadsheet {other than values identified as user-specified) after transmission from the USGS could have
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for
documenting the changes and justifying the results and conclusions.



This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.5. Geological Survey
Sclentific investigations Report 2010-5102 "Simulation of groundwater maunding bepeath hypothetical stermwater infiltration basins”.

The user must specify infiltration rate {R), specific vield (Sy), horizontal hydraulic conductivity {Kh), basin dimensions {x, y), duration of infiltration peried (1), and the initial
thickness of the saturated zone {h{D}, height of the water table if the bottom of the aquifer is the datum). For a square basin the half width equals the half length [x =y}, Fera
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the shart dimension and v as the long dimension. Conversely, if the
user wants the values perpendicuiar to the short side, specify y as the short dimension, x as the leng dimension. All distances are fram the center of the basin. Userss can
change the distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user, Cells highlighted in red are output values based on user-specified inputs, The user BMUST click the blue
“Re-Calculate Now' button each time ANY of the user-specified Inputs are changedotherwise necessary iterations to converge on the correct solution will not be done and
valites shown will be incorrect. Use cansistent units for all input values {for example, feet and days]

Input Vslues

hi{0}

h{max)
Ah{max}
Grotind- Distance from
water center of basin
Mounding, in Inx direction, in
feet feet

Disclaimer

use consistent units (e.g. feet & days or inches & hours)

Recharge (infiltration) rate {feet/day}

Specific yield, Sy {dimensionless, between 0 and 1}
Horlzontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin {x direction, in feet}

1/2 width of basir (y divection, in feet}

duration of infiltration period {days)

initial thickness of saturated zone (feet)

Conversion Table
inch/hour  feetfday
0.67 1.33
2.00 4.00 in the report accompanying this spreadsheet
(USG5 SIR 2010-5102), vertical soil permeability
haurs days (ft/d) is assumed to be one-tenth hariaontal
36 1.50 hydraubc conductivity {ft/d}.

maximum thickness of saturated zone {beneath center of basin at end of infiftration period)
maximurn groundwater mounding (beneath center of basin at end of infiltration period)

Re-Calculate Now

Groundwater Mounding, in feet
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This spreadsheet solving the Hantush (1967) eguation for ground-water mounding beneath an infittration basin
is made avallable to the general public as a convenience for those wishing to replicate values documented in
the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater
infiltration basins™ or to calculate vajues based on user-specified site conditions. Any changes made te the
spreadsheet (other than values identified as user-specified) after tfransmission from the USGS could have
unintended, undesirable conseguences. These consequences could include, but may net be limited to:
erronecus autput, numerical instabilities, and violations of underlying assumptions that are inharent in results
presented in the accompanying USGS published repert. The USGS assumes no responsibility for the
consequences of any changes made to the spreadsheet. If changes are made to the spreadsheet, the user is
responsible for decumenting the changes and justifying the results and conclusions.
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New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date {if known); TBD

Street Address:Fries Mill Road (County Route 655} and Glassboro-Cross Keys Road {County
Route 689)

County: Gloucester County

Municipality: Monroe Township

Biock: 14801

tot: 12

NJDEP Anderson Landuse Code (4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location (NJ State Plane Feet): *

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: {856) 346-4400

Email:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phone:
Email:

Party type (HOA, government, private, etc): HOA

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:?
Basin Centroid {NJ State Plane Feet):*
Northing: 319,918 Easting: 335,290
Basin Type: infiltration
Construction: excavated
Status phase:® Design As-built [ ]
Dam Height (ft) top width {ft)

Dam Classification: choose an item

Drainage Area(s) to Basin [note- include any bypass areas)®

Drainage Area | Drainage Area Post- Percent Time of
Name {acres) Development impervious Concentration
CN# {rmin}
BSN A 11.95 79 49.4% 14.1

Basin Outlet Structure(sy

ID: OFSA

End of Pipe Location:® Northing: 319,821 Easting: 335,383

Discharge Type® Dimensions Elevation Discharge Equation Used!
{weir, orifice, etc) {diameter, {USGS) Wepefficient
length)
Culvert 24" 147.94 0.60 Orifice eqn.
Weir 0.5'Wx2.1'H 147.95 2.62 Weir eqn.
Culvert 15" 152.50 0.60 Crifice eqn.
Spillway 220 154.00

NIBA-HMD Form 2014




New Jersey Department of Agricuiture

Hydrologic Modeling Database — Data Entry Form

Basin Outlet Structure(s)

iD:

End of Pipe Location: Northing: Easting:

Discharge Type Dimensions Elevation Discharge Equation Used
{weir, orifice, etc) {diameter, {USGS) Coefficient

tength)

Basin Stage-Discharge Rating Table™

Elevation Storage Total Outlet Structure
{USGS Feet) (Acre-Ft) Discharge
(cfs)
146.25 0.00 0.00
147.00 0.53 0.00
148.00 1.28 0.01
149.00 2.08 177
150.00 2.95 4.80
151.00 3.88 7.21
152.00 4.86 8.89
153.00 5.91 11.15
154.00 7.03 16.10

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database ~ Data Entry Form

NIDEP BMP Water Quality Structures®

Type Size Size Units Northing (SPF) Easting {SPF)
(rain garden, green roof, seepage {cu ft, sg ft
pit etc) etc)

choose an item

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

! Approximate location of center of site, coordinates in state plane feet

2 indicate who will be responsible for permanent operation and maintenance

3 additional Basin Detail Pages can be used for more than one basin in a project.

1 Approximate location of center of basin, coordinates in state plane feet

5 Indicate “design” for basins not yet constructed

§ Drainage areas which are modified by construction, but not directed to the basin should still be listed and
described

7 *Qutlet structure” means the control box, outlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

$ Approximate location of terminal discharge end of basin outfall, coordinates instate plane feet

? Indicate the type of outlet — weir, orifice, hydro brake, etc,

10 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

11 st the discharge equation for each outlet (weir, orifice etc) used

12 Fpr basins with dead storage below the primary outlet, indicate O cfs discharge until the lowest outlet is reached.
Reuting table should begin at the lowest basin elevation.

13 pescribe NJDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.

MIDA-HMD Form 2014




New Jersey Department of Agricultuge

Hydrologic Modeling Database — Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date (if known): TBD

Street Address:Fries Mill Road (County Route 655) and Glassboro-Cross Keys Road (County
Route 689)

County: Gloucester County

Municipatity: Monroe Township

Block: 14801

Lot: 12

NIDEP Anderson Landuse Code (4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location {NJ State Plane Feet): *

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: (856) 346-4400

Emaii:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phone:
Email:

Party type (HOA, government, private, etc): HOA

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:®

Basin Centroid {NJ State Plane Feet):*

Northing: 319,757 Easting: 335,412

Basin Type: infiltration

Construction: excavated

Status phase:® Design [X]
Pam Height (ft)

Dam Classification: choose an item

As-built D

top width (ft)

Drainage Area(s) to Basin [note- include any bypass areas}®

Drainage Area | Drainage Area Post- Percent Time of
Name {acres) Development impervious Concentration
CN# (min}
BSN Al 1.23 61 0.0% 6

Basin Outlet Structure(s)’

ID: OFSA1

End of Pipe Location:® Northing: 319,623 Easting: 335,552

Discharge Type® Dimensions Elevation Discharge Equation Used™
{weir, orifice, etc) {diameter, (USGS) Wepefficient
length)
Culvert 24" 147.75 0.60 Orifice eqn.
Weir 0.25'Wx0.75'H | 148.75 2.62 Weir egn.
Weir 1.0'Wx0.6'H 148.50 2.62 Weir eqn.
Spilway 68 154.00

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Outlet Structure(s)

1D

End of Pipe Location: Northing: Easting:

Discharge Type Dimensions Elevation Discharge Equation Used
(weir, orifice, etc) (diameter, {USGS} Coefficient

length)

Basin Stage-Discharge Rating Table!?

Elevation Storage Total Qutlet Structure
{USGS Feet) {Acre-Ft) Discharge
{cfs)
147.75 0.00 0.00
148.00 0.11 0.00
145.00 0.58 0.11
150.00 1.12 2.05
151.00 1.69 4.50
152.00 2.31 5.94
153.00 2.96 7.08
154.00 3.69 8.15
155.00 4.46 153.98

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NJDEP BMP Water Quality Structures®™

Type Size Size Units Northing {SPF} Easting (SPF)
(rain garden, green roof, seepage {cu ft, sq ft
pit etc) etc)

choose an item

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

! Approximate location of center of site, coordinates in state plane feet

2 Indicate who will be responsible for permanent operation and maintenance

3 additional Basin Detail Pages can be used for more than one basin in a project.

* Approximate location of center of basin, coordinates in state plane feet

* indicate “design” for basins not yet constructed

& Drainage areas which are modified by construction, but not directed to the basin should still be listed and
described

7 "Outlet structure” means the control box, outlet headwall, FES etc. This does not refer te an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

8 Approximate location of terminal discharge end of basin outfall, coordinates instate plane feet

9 Indicate the type of outlet — weir, orifice, hydro brake, etc.

10 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

1 jst the discharge equation for each outlet (weir, orifice etc) used

12 ror basins with dead storage below the primary outlet, indicate O cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

3 pescribe NJIDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.

NIDA-HMD Form 2014
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New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date {if known); TBD

Street Address:Fries Mill Road (County Route 655) and Glassboro-Cross Keys Road (County
Route 689)

County: Gloucester County

Municipality: Monroe Township

Block: 14801

lot: 12

NJDEP Anderson Landuse Code {4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location {NJ State Plane Feet): *

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: (856) 346-4400

Email:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phone:
Email:

Party type (HOA, government, private, etc): HOA

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydtologic Modeling Database — Data Entry Form

Basin Details:?
Basin Centroid {NJ State Plane Feet}):*
Northing: 319,569 Easting: 335,634
Basin Type: infiltration
Construction: excavated
Status phase:® Design [ As-built [_]
Dam Height {ft) top width {ft)

Dam Classification: choose an item

Drainage Area(s) to Basin [note- include any bypass areas}?

Drainage Area | Drainage Area Post- Percent Time of
Name {acres) Development Impervious Concentration
CN# {min)
BSN A2 1.07 61 0.0%

Basin Outlet Structure(s)’

ID:
End of Pipe Location:® Northing: Easting:
Discharge Type® Dimensions Elevation Discharge Equation Used™
(weir, orifice, etc) {diameter, {USGS) Wcaefficient
length)
Spilllway 154.00 20

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Outlet Structure(s)

(D:
End of Pipe Location: Northing: Easting:
Discharge Type Dimensions Elevation Discharge Equation Used
{welr, orifice, etc) (diameter, {USGS) Coefficient
length)
Basin Stage-Discharge Rating Table'?
Elevation Storage Total OQutlet Structure
{USGS Feet) {(Acre-Ft) Discharge
{cfs)

146.50 0.00 0.00

147.00 0.18 0.00

148.00 0.56 0.00

149.00 0.95 0.00

150.00 1.47 0.00

151.00 1.99 0.00

152.00 2.58 0.00

153.00 3.21 0.00

154.00 3.92 0.00

MNIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NIDEP BMP Water Quality Structures™

Type Size Size Units Northing (SPF} Easting (SPF}
{rain garden, green roof, seepage {cuft, sq ft
pit etc) etc)

choose an item

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

 Approximate location of center of site, coordinates in state plane feet

2 Indicate who will be responsible for permanent operation and maintenance

3 pAdditional Basin Detail Pages can be used for more than one basin in a project.

4 Approximate location of center of basin, coordinates in state plane feet

5 Indicate “design” for basins not yet constructed

& Drainage areas which are modified by construction, but not directed to the basin should still be listed and
described

7 “Outlet structure” means the control box, outlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

- -8 Approximate location of terminal discharge end of basin outfall, coordinates instate plane feet

% Indicate the type of outlet — weir, orifice, hydro brake, etc.

18 nischarge Coefficient specific to the type of outlet controt i.e., 0.6 for circular orifice

st the discharge equation for each outlet (weir, orifice etc) used

12 For basins with dead storage below the primary outlet, indicate 0 cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

13 Describe NJDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet, Location of device using state plane feet coordinates.

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database ~ Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date {if known): TBD

Street Address:Fries Mill Road {(County Route 655) and Glassboro-Cross Keys Road (County
Route 689)

County: Gloucester County

Municipality: Monroe Township

Block: 14801

lot: 12

NJDEP Anderson Landuse Code (4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location {NJ State Plane Feet): !

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: (856) 346-4400

Email:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phone:
Email:

Party type (HOA, government, private, etc): HOA

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:®
Basin Centroid {NJ State Plane Feet}:*
Northing: 319,207 Easting: 336.062
Basin Type: infiltration
Construction: excavated

N

Status phase:® Design [X As-built [_]

Dam Height {ft) top width (ft)

Dam Classification: choose an item

Drainage Area(s) to Basin [note- include any bypass areas]®

Drainage Area | Drainage Area Post- Percent Time of
Name (acres) Development Impervious Concentration
CN# {min)

BSN A3 2.99 69 20.4% 8.9

Basin Outlet Structure(s)’

iD:

End of Pipe Location:® Northing: Easting:
Discharge Type® Dimensions Elevation Discharge Equation Used™
{weir, orifice, etc) {diameter, {USGS) P pefficient
length)
Spillway 233 155.00

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Outlet Structure(s)

tD:

End of Pipe Location: Northing: Easting:

Discharge Type bimensions Elevation Discharge Equation Used
(weir, orifice, etc) {diameter, (USGS)} Coefficient

length)

Basin Stage-Discharge Rating Table!?

Elevation Storage Total Qutlet Structure
{USGS Feet) {Acre-Ft) Discharge
{cfs)
152.00 0.00 0.00
152.50 0.11 0.00
153.00 0.26 0.00
153.50 0.44 0.00
154.00 0.66 0.00
154.50 0.93 0.00
155.00 1.23 0.00
155.50 1.58 215.83
156.00 1.98 624.44

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NIDEP BMP Water Quality Structures®®

Type Size Size Units Northing [SPF) Easting {SPF}
{rain garden, green roof, seepage (cu ft, sg ft
pit etc) etc)

choose an item

choose an item

choose an item

choose an item

choogse an item

Explanatory Notes-

L Approximate location of center of site, coordinates in state plane feet

2 Indicate who will be responsible for permanent operation and maintenance

3 Additional Basin Detail Pages can be used for more than one basin in a project.

4 Approximate location of center of basin, coordinates in state plane feet

5 Indicate “design” for basins not yet constructed

& Drainage areas which are modified by construction, but not directed to the basin should stilt be listed and
described

7 “Outlet structure” means the control box, outlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

8 Approximate focation of terminal discharge end of basin outfall, coordinates instate plane feet

? Indicate the type of outlet — weir, orifice, hydro brake, etc.

0 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

114 ist the discharge equation for each outlet (weir, orifice etc) used

12 For basins with dead storage below the primary outlet, indicate 0 cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

13 pescribe NIDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.

NIA-HMD Form 2014
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New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date (if known): TBD

Street Address:Fries Mill Road {County Route 655) and Glassboro-Crass Keys Road (County
Route 689)

County: Gloucester County

Municipality: Monroe Township

Block: 14801

Lot: 12

NJDEP Anderson Landuse Code (4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location (Ni State Plane Feet): !

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: {856) 346-4400

Email:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phaone:
Email:

Party type {(HOA, government, private, etc): HOA

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:?
Basin Centroid (NJ State Plane Feet):*
Northing: 319,991 Easting: 336,102
Basin Type: infiltration
Construction: excavated
Status phase:® Design [X] As-built []
Dam Height {ft) top width (ft)

Dam Classification: choose an item

Drainage Area(s) to Basin [note- include any bypass areas]®

Drainage Area | Drainage Area Post- Percent Time of
Name (acres) Development Impervious Concentration
CNit {min}
BSN B 15.30 77 33.0% 9.2

Basin Qutlet Structure(s)’
1D: OFSB

End of Pipe Location:® Northing: 320,077 Easting: 336,040

Discharge Type® Dimensions Elevation Discharge Equation Used™
{weir, orifice, etc} (diameter, {USGS) Wepefficient
length)
Culvert 36" 148.00 0.60 Orifice egn.
Weir 0.25'Wx1.5'H | 149.50 262 Weir eqn.
Weir 1.0'Wx2.1'H 151.00 2.62 Weir egn.

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Qutlet Structure(s)

iD:

End of Pipe Location: Northing: Easting:

Discharge Type Dimensions Elevation Discharge Equation Used
{weir, orifice, etc) {diameter, (USGS) Coefficient

length)

Basin Stage-Discharge Rating Table?

Elevation Storage Total Outlet Structure
(USGS Feet) {Acre-Ft) Discharge
{cfs)
148.50 0.00 0.00
149.50 0.25 0.00
150.50 0.54 0.82
151.50 0.87 3.18
152.50 1.25 8.77
153.50 1.67 15.43
154.50 2.15 19.81
155.50 2.67 23.30
156.50 3.27 52.02

NIDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NIDEP BMP Water Quality Structures??

Type Size Size Units Northing (SPF) Easting {SPF}
(rain garden, green roof, seepage {cu ft, sg ft
pit etc) etc}

choose an item

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

* Approximate location of center of site, coordinates in state plane feet

2 Indicate who will be responsible for permanent operation and maintenance

? additional Basin Detail Pages can be used for more than one basin in a project.

* aApproximate location of center of basin, coordinates in state plane feet

5 Indicate “design” for basins not yet constructed

& Drainage areas which are modified by construction, but not directed to the basin should still be fisted and
described

7 “Outlet structure” means the control box, outlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

8 Approximate location of terminal discharge end of basin outfall, coordinates instate plane feet

7 Indicate the type of outlet — weir, orifice, hydro brake, etc.

2 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

12 ist the discharge equation for each outlet {weir, orifice etc} used

L2 Egr basins with dead storage below the primary outlet, indicate 0 cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

13 pescribe NJDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device ~ cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.

NIDA-HMD Form 2014
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New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Project Site Details
Chpt. 251 Application Number:
Start Date (if known): TBD

Street Address:Fries Mill Road (County Route 655) and Glassboro-Cross Keys Road (County
Route 689)

County: Gloucester County

Municipality: Monroe Township

Block: 14801

Lot: 12

NIDEP Anderson Landuse Code (4 digits): 1110
Landuse description: Residential, high density
Site Centroid Location {NJ State Plane Feet): !

Northing: 319,622 Easting: 336,384

Project Contact Details
Applicant: N.W.D. Development, LLC
Address: 701 Cooper Street, Suite 7, Voorhees, NJ
Phone: {856) 346-4400

Email:

Post Construction Operation & Maintenance:?
Party Name: TBD
Address:
Phone:
Email:

Party type (HOA, government, private, etc): HOA

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:?
Basin Centroid (NJ State Plane Feet):*
Northing; 318,822 Easting: 336,868
Basin Type: wet pond
Construction: excavated
Status phase:® Design [ As-buiit [_]
Dam Height (ft) top width {ft)

Dam Classification: choose an item

Prainage Area(s) to Basin [note- include any bypass areas]®

Drainage Area | Drainage Area Post- Percent Time of
Name {acres) Development Impervious Concentration
CN# {min)
BSNC 3.52 79 48.9% 7.8

Basin Outlet Structure(sy’
iD: FES3c

End of Pipe Location:® Northing: 318,899 Easting: 336,797

bischarge Type® bimensions Elevation Discharge Equation Used™
{weir, orifice, etc) (diameter, {USGS) Weoefficient
length)
Culvert 15" 154.00 0.60 Orifice eqn.
Orifice 4MWx3"H 154.00 0.60 Orifice eqn.
Weir 0.33'to 1.0'W | 155.58 2.62 Weir egn.
by 1.0H

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Outlet Structure(s)

1D:

End of Pipe Location: Northing: Easting:

Discharge Type Dimensions Elevation Discharge Equation Used
{weir, orifice, etc) {diameter, {USGS) Coefficient

length)

Basin Stage-Discharge Rating Table®®

Elevation Storage Total Outlet Structure
(USGS Feet) {Acre-Ft} Discharge
{cfs})
149.00 0.00 0.00
151.00 0.30 0.00
153.00 0.78 0.00
154.00 1.07 0.00
155.00 1.29 0.38
156.00 1.77 0.54
157.00 2.19 3.83
158.00 2.64 5.20
159.00 3.14 5.48

NiDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NJDEP BMP Water Quality Structures®®

Type Size Size Units Northing {SPF) Easting (SPF)
{rain garden, green roof, seepage {cu ft, sg ft
pit etc) etc)

choose an item

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

1 Approximate location of center of site, coordinates in state plane feet

? Indicate who will be responsible for permanent operation and maintenance

* Additional Basin Detail Pages can be used for more than one basin in a project.

4 Approximate location of center of basin, coordinates in state plane feet

* Indicate “design” for basins not yet constructed

§ Drainage areas which are modified by construction, but not directed to the basin should still be listed and
described

7 "Outlet structure” means the contro! box, ocutlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

& Approximate focation of terminal discharge end of basin outfall, coordinates instate plane feet

? indicate the type of outlet — weir, orifice, hydro brake, etc.

10 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

1 List the discharge equation for each outlet {weir, orifice etc) used

2 For basins with dead storage below the primary outlet, indicate 0 cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

2 Describe NJDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.
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CONSULTING ENGINEER SERVICES
Sediment Basin Design - Basin A

Project: The Greens Date: 12/23/20 CES#

By:

2264-02

OAS

The proposed detention basin will serve as a temporary sediment basin during the construction of the development. The
proposed sediment basin has been designed in accordance with the Standard for Sediment Basins, Section 26 of the
"Standards for Soil Erosion and Sediment Control in New Jersey.

The total disturbed area draining to this basin is approximately 11.95 acres,
L Determine the minimum basin volume to meet the 70% trap efficiency reguirement.
The sediment basin will be normally dry. Incoming sediment will primarily be sandy loam.
Therefore, the trap efficiency for design purposes is 75 %.
From Curve 24-1 (median curve), C/1 = 0.045
From Figure 24-1, the average annual surface runoff for ~ Monroe Township
is 19 inches
19 inchesx{l'/12") 11.95 acres
I= 18.9 acre-feet
Required capacity of sediment basin, C = 0.045 X 189 ac-feet= 0.851 acre-feet
IL Determine the minimum basin volume required for sediment and temporary flood water storage.
1. Sediment storage capacity,
V = (DAY AXDRYTE)(1/4)(20001bs/T)1/43,560 sffac)
A=50 DR =075 TE=0.75 y= 85
V= 0.182 acre-feet
2. Temporary flood water storage:
Rainfall = 3.3  inches for a Type-IIl storm, 2-year frequency, 24-hour duration
CN= 79
Runoff= 1.45 " (from TR-55 Figure 2-1)
Minimum volume for flood water storage = 145 " (112"« 11.95
= 1.444 acre-feet
3. Minimum basin volume to meet the requirements of 1 and 2, above:
V= 0.182 + 1.444
V= 1.626 acre-feet
Provide a sediment basin volume equal to the larger of land II: V = 1.626 acre-feet

The lowest outlet, a weir, is set at 147.95. This provides 0.525 acre-feet of storage.
The basin provides 2.352 acre-feet of volume at an elevation of 149.31. There is adequate volume in this basin for if to
serve as a temporary sediment basin. The basin outlet structure will be modified fo provide an outlet at elevation of

149.36 providing 70% trap efficiency.



CONSULTING ENGINEER SERVICES
Sediment Basin Design - Basin Al

Project: The Greens Date: 12/22/20 CES#  2264-02
By: OAS

The proposed detention basin will serve as a temporary sediment basin during the construction of the development. The
proposed sediment basin has been designed in accordance with the Standard for Sediment Basins, Section 26 of the
"Standards for Soil Erosion and Sediment Control in New Jersey.

The total disturbed area draining to this basin is approximately 1.23 acres.

L Determine the minimum basin volume to meet the 70% trap efficiency requirement.
The sediment basin will be normally dry. Incoming sediment will primarily be sandy loam.
Therefore, the trap efficiency for design purposes is 75 %.
From Curve 24-1 (median curve), C/1 = 0.045

From Figure 24-1, the average annual surface runoff for  Monroe Township

is 19 inches
= 19 inches x (1'/12") 1.23  acres
I= 1.9 acre-feet
Required capacity of sediment basin, C = 0.045 X 1.9 acfeet—= 0.088 acre-feet
IL Determine the minimum basin volume required for sediment and temporary flood water storage.
1. Sediment storage capacity,
V = (DAYAYDRYTE)(1/y)}20001bs/T)1/43,560 sf/ac)
A= 50 DR=0.75 TE=0.75 y=285
V= 0.019 acre-feet
2. Temporary flood water storage:
Rainfall = 3.3 inches for a Type-IlI storm, 2-year frequency, 24-hour duration
CN= 6l

Runoff = 0.5 " (from TR-35 Figure 2-1)
Minimum volume for flood water storage

1

0.5 "(vizmyx 1.23
0.051 acre-feet

3. Minimum basin volume to meet the requirements of 1 and 2, above:
V= 0.019 + 0.051
V= 0.070 acre-feet

Provide a sediment basin volume equal to the farger of {and 1I: V = 0.088 acre-feet

The lowest outlet, a weir, is set at 148.75. This provides 0.0 acre-feet of storage.

The basin provides 0.565 acre-feet of volume at an elevation of 148.95, There is adequate volume in this basin for it to
serve as a femporary sediment basin. The basin outlet structure will be modified to provide an outlet at elevation of
149.00 providing 70% trap efficiency.



CONSULTING ENGINEER SERVICES
Sediment Basin Design - Basin Al

Project: The Greens Date: 12/23/20 CES#  2264-02
By: __OAS

The proposed detention basin will serve as a temporary sediment basin during the construction of the development. The
proposed sediment basin has been designed in accordance with the Standard for Sediment Basins, Section 26 of the
"Standards for Soil Erosion and Sediment Control in New Jersey.

The total disturbed area draining to this basin is approximately 1.23 acres.

1. Determine the minimum basin volume to meet the 70% trap efficiency requirement.
The sediment basin will be normally dry. Incoming sediment will primarily be sandy loam.
Therefors, the trap efficiency for design purposes is 75 %.
From Curve 24-1 (median curve), C/I = 0.045

From Figure 24-1, the average annual surface runoff for ~ Monroe Township

is 19 inches
19 inchesx (1'/12"™) 1.23  acres
i= 1.9 acre-feet
Required capacity of sediment basin, C = 0.045 X 19  acfeet= 0.088 acre-feet
H. Determine the minimum basin volume required for sediment and temporary flood water storage,

1. Sediment storage capacity,

V = (DAYAXDRYTEX 1/y)}20001bs/T)(1/43,560 sf/ac)

A=30 DR = 0.75 TE = 0.75 y= 83

V= 0.019 acre-feet
2. Temporary flood water storage:

Rainfall = 3.3 inches for a Type-Iil storm, 2-year frequency, 24-hour duration
CN= 61

Runoff= 0.5 " {from TR-55 Figure 2-1)
Minimum volume for flood water storage

0.5 " (1712 1.23
0.051 acre-feet

3. Minimum basin volume to meet the requirements of | and 2, above:
V= 0.019 + 0.051
V= 0.070 acre-feet

Provide a sediment basin volume equal to the farger of I and II; V = 0.088 acre-feet

The lowest outlet, a weir, is set at 148.75. This provides 0.0 acre-feet of storage.

The basin provides 0.565 acre-feet of volume at an elevation of 148.95. There is adequate volume in this basin for it to
serve as a temporary sediment basin. The basin outlet structure will be modified to provide an outlet at elevation of
149.00 providing 70% trap efficiency.



CONSULTING ENGINEER SERVICES

Sediment Basin Design - Basin B

Project: The Greens Date; 12/23/20 CES#  2264-02
By: 0OAS

The proposed detention basin will serve as a temporary sediment basin during the construction of the development. The
proposed sediment basin has been desighed in accordance with the Standard for Sediment Basins, Section 26 of the
"Standards for Soil Erosion and Sediment Control in New Jersey.

The total disturbed area draining to this basin is approximately 15.30 acres.

1 Determine the minimum basin volume to meet the 70% trap efficiency requirement,
The sediment basin will be normally dry. Incoming sediment will primarily be sandy loam,
Therefore, the trap efficiency for design purposes is 75 %,
From Curve 24-1 (median curve), C/I= 0.045

From Figure 24-1, the average annual surface runoff for  Monroe Township

is 19 inches
= 19 inches x (1'/12") 1530 acres
i= 24.2 acre-feet
Required capacity of sediment basin, C = 0.045 X 24.2 acfeet= 1.090 acre-feet
IL Determine the minimum basin volume required for sediment and temporary flood water storage.
1. Sediment storage capacity,
V = (DAY A)DRYTEX 1/y)(20001bs/T){(1/43,560 sffac)
A =50 DR =075 TE=0.75 y=85
V= 0.232 acre-feet
2. Temporary flood water storage:
Rainfail = 3.3  inches for a Type-IIl storm, 2-year frequency, 24-hour duration
CN= 77
Runoff = 1.3 " (from TR-55 Figure 2-1)
Minimum volume for flood water storage = 1.3"(1712yx 1530
= 1.658 acre-feet
3. Minimum basin volume to meet the requirements of 1 and 2, above:

Ve 0.232 + 1.658
V= 1.890 acre-feet

Provide a sediment basin volume equal to the larger of Tand I1: V = 1.890 acre-feet

The lowest outlet, a weir, is set at 149.5. This provides 0.0 acre-feet of storage.

The basin provides 2.146 acre-feet of volume at an elevation of 154.5. There is adequate volume in this basin for it to
serve as a temporary sediment basin. The basin outlet structure provides the grate as an outlet at elevation of 155.85
providing 70% trap efficiency, AND

The sediment basin will be dewatered by a 4" hole in the riser. The hole will be at the efevation which results in 50% trap
efficiency.

From Curve 26-1, C/T= 0.014

Therefore, C= 0.014 X 15.30 = 0.214 acre-feet
The elevation at the bottom of the dewatering hole= 15026 fi



