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1.0 INTRODUCTION

On This report presents the results of the stormwater management and conveyance
system design for the proposed redevelopment on Block 128.03, Lot 47 in Tinton Falls,
Monmouth County, New Jersey. Refer to Figure 1. The proposed stormwater
management system was designed in accordance with the following:

e Standards for Soil Erosion and Sediment Control in New Jersey;

e N.J.A.C. 7:8 Stormwater Management Regulations;

e New Jersey Stormwater Best Management Practices Manual; and
e Borough of Tinton Falls Land Use Ordinance, Section 40-68.

2.0 DESIGN METHODOLOGY
2.1 Stormwater Runoff Quantity Management

The proposed stormwater quantity management design is in accordance with Section
40-68 of the Borough of Tinton Falls Land Use Ordinance, N.J.A.C. 7:8-5.4(a)(3), and
N.J.A.C. 5:21-7.1 through 7.9. The stormwater management design will comply with the
following requirements listed below and further described in Section 4.2 of this report:

* The post-construction peak runoff rates for the 2, 10, and 100-year storm events
are 50, 75, and 80 percent, respectively, of the pre-construction peak runoff
rates for those watersheds that are affected by the proposed improvements.

 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.

The stormwater quantity calculations were performed using the method described by
the USDA Natural Resources Conservation Service (NRCS) Publication TR-55, “Urban
Hydrology for Small Watersheds.” TR-55 outlines procedures for calculating peak runoff
rates resulting from precipitation events and procedures for developing runoff
hydrographs. The TR-b5 procedure simulates runoff from a watershed using the
drainage area, curve number (CN), time of concentration (Tc) and a prescribed rainfall
distribution.

As prescribed in the New Jersey Stormwater Best Management Practices Manual,
hydrographs have been computed separately for pervious and impervious areas.

The curve number is a land sensitive coefficient that dictates the relationship between
total rainfall depth and direct stormwater runoff. CN values were determined based on
the coverage of soil group and land use in each area of the watershed. The NRCS
classification system evaluates the runoff potential of a soil according to its infiltration
and transmission rates. “A" soils have a lower CN value and the lowest runoff potential
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and “D" soils have a higher CN value and the greatest runoff potential. Soils throughout
the project area are rated as NRCS hydrologic soil group “A”, hydrologic soil group “B",
and hydrologic soil group “D", as shown on Figure 3.

The following curve numbers were used:

Curve Numbers

gzgrg:-?,?,i; Land Cover CN
A Woods 30

A Open Space 39

B Woods 55

B Open Space 61

D Woods 77

D Open Space 80
A/B/D Impervious 98

The time of concentration is defined as the time for runoff to travel from the
hydraulically most distant point of the watershed to a point of interest. Values of the
time of concentration were determined based on land cover and slope of the flow path
using methods described in TR-55.

The 24-hour NOAA Type D rainfall distribution was used in the analysis. The total rainfall
depth that was used for each return-period storm was taken for Neptune Township.

2.2 Stormwater Runoff Water Quality Design

Stormwater quality management for the site has been designed using the pollutant
removal requirements set forth in the NJDEP Stormwater Management Rules (N.J.A.C.
7:8-5.5), and Section 40-68 of the Borough of Tinton Falls Land Use Ordinance. For new
development, the standards require an 80% reduction of the post-construction load of
total suspended solids (TSS) in stormwater runoff generated from the water quality
design storm as compared to the pre-construction load. For redeveloped areas (where
new impervious surfaces replace existing impervious surfaces), the standards require a
50% reduction in post-construction load of TSS from the water quality design storm.

Since a portion of the site is being redeveloped, a weighted TSS removal rate was
calculated for each watershed and is further described in Section 4.4 of this report.
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The design complies with the stormwater quality requirements by incorporating five
extended detention basins, and three manufactured treatment devices. The NJDEP
stormwater quality design storm consisting of 1.25 inches of rainfall in two hours with a
variable distribution was used in the stormwater quality analysis.

2.3 Groundwater Recharge Design

Per N.J.AC. 7:85.4 (a) 2i, 100 percent of the site's average pre-development
groundwater recharge volume must be maintained after development. The groundwater
recharge calculations were performed using the New Jersey Groundwater Recharge
Spreadsheet. The soil types were obtained from the NRCS Web Soil Survey for
Monmouth County. The land cover was determined from site investigations and the
topographic survey.

24 Stormwater Conveyance Design

The storm sewer conveyance system was analyzed using the Rational Method for
estimating runoff from a 25-year design storm. The site was divided into sub-areas,
each contributing runoff to an individual catch basin inlet or roof drain. A value for area,
time of concentration, and runoff coefficient were entered for each sub-area. Times of
concentration of 6 minutes were used for the inlets and roof drains. Each sub-area was
assigned a weighted average runoff coefficient based on the percentage of each type of
land cover. The below runoff coefficient values were used and are based on Hydrologic
Group B soils. Hydrologic Group B soils were selected, as these values represent a
collective average for the various soils onsite.

LAND COVER C
Grass / Landscaped 0.51
Paved 0.99
Roof 0.99

Rainfall intensities were determined from NOAA for Borough of Tinton Falls. Storm
drainage pipes were sized with Manning’s Equation using the computer program
Hydraflow Storm Sewers Extension for AutoCAD Civil 3D 2013.

3.0 EXISTING CONDITIONS
3.1 Existing Site Description and History

The project site is approximately 50.7 acres and is known as Block 128.03, Lot 47 in
Tinton Falls, Monmouth County, New Jersey. The site is bound Jumping Brook Road to
the east, commercial and industrial properties to the south and west, and residential
development to the north (Refer to Figure 1).
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The on-site soils are identified as primarily Atsion sand, Downer loam, Evesboro san,
Klej Loamy Sand., and Lakewood sand. These soils are designated as hydrologic soil
group “A", hydrologic soil group “B"”, and hydrologic soil group “D" in accordance with
the NRCS Soil Map (Figure 3).

3.2 Existing Watersheds and Drainage Description

The project consists of 3 watersheds as shown on drawing DA 101 and described
below. Watershed A conveys runoff to low lying wetlands located in the northern
portion of the site. This stormwater is ultimately conveyed to the Jumping Brook
unnamed tributary located in the northern portion of the site, shown on Figure 2.
Watershed B conveys runoff to a low lying wetland located in the southwest corner of
the site. Watershed C conveys runoff to Jumping Brook Road.

The peak discharges for the site are summarized in the following table. Watershed data
and hydrographs are provided in Appendix A.

Summary of Existing Peak Discharges

Storm Frequency Watershed A (cfs) Watershed B Watershed C
(year) Disturbed Undisturbed (cfs) (cfs)
2 4.36 0.36 0.16 0.33
10 17.02 1.86 0.89 0.51
100 76.21 10.23 2.90 2.19

4.0 PROPOSED CONDITIONS
4.1 Proposed Development

The proposed development consists of a 113,016 square-foot delivery station
warehouse building and associated driveways, car parking areas, van parking areas,
truck loading areas and van loading areas. In addition, associated site improvements
including utilities, landscaping, and lighting will be incorporated into the proposed
development.

Consistent with the Tinton Falls land use ordinance, stormwater inlets and conveyance
pipes will be constructed to manage stormwater runoff from the development.

4.2 Proposed Watersheds and Drainage Description

The proposed site consists of three overall watersheds, similar to that of the existing
conditions. These watersheds are shown on DA 102 and described below.

Watershed A conveys runoff to the low lying wetland area located at the northern
portion of the site. Watershed A is divided into 8 subwatersheds, as further described
below.
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Watershed A1: Watershed A1 includes basin 1, the western portions of the roof, the
van parking area located in the northwestern portion of the site, the van queuing
area, and the truck court. Watershed A1 is split into Watershed Ala and Watershed
Alb in order to separately calculate the volume and flow that discharges into
Underground Recharge / Detention Basin (West).

Watershed A1 (Undisturbed): Watershed A1 (Undisturbed) includes the western
portion of the site that will remain undisturbed. This watershed will be routed
through basin 1 prior to reaching the ultimate point of analysis. Watershed A1
(Undisturbed) is split into Watershed Ala (Undisturbed) and Watershed A1lb
(Undisturbed) in order to separately calculate the volume and flow that discharges
into Underground Recharge / Detention Basin (West).

Watershed A2: Watershed A2 includes basin 2 and a portion of the van parking area
to the north of the building.

Watershed A3 (Undisturbed): Watershed A3 includes the northern portion of the site
that will remain undisturbed.

Watershed A4: Watershed A4 includes basin 3, the eastern portion of the roof, the
canopy, the car parking area, and a portion of the van parking area to northeast of
the building. Watershed A4 is split into Watershed Ada and Watershed A4b in order
to separately calculate the volume and flow that discharges into Underground
Recharge / Detention Basin (East).

Watershed A5: Watershed A5 includes basin 4 and the eastern driveway.

Watershed AB: Watershed A6 includes basin 5 and the van parking area located in
the northeastern portion of the site.

Watershed A7: Watershed A7 includes the northern portion of the site that sheet
flows into the wetlands, undetained.

All of these subwatersheds convey stormwater runoff to the low lying wetland area on
the northern portion of the site. The proposed watershed data and hydrographs are
provided in Appendix B. The results are summarized below.

WATERSHED A
REQ.
STORM E);'fg",'\\l'G RepUCTION | PROPOSED | EXISTING FLOW | ALLOWABLE PROPOSED
EVENT FLOW (UNDISTURBED) FLOW FLOW
(DISTURBED) (DISTURBED)
2 4.36 cfs 50 % 2.18 cfs 0.36 cfs 2.54 cfs 2.41 cfs
10 17.02 cfs 25% 12.77 cfs 1.86 cfs 14.61 cfs 7.18 cfs
100 76.21 cfs 20% 60.97 cfs 10.23 cfs 71.20 cfs 60.67 cfs

Summary of Allowable Flows and Proposed Discharges
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Watershed B conveys runoff to low lying wetland area located in the southern portion of
the site and is only made up of one subwatershed. Since there no changes to the
existing area as part of the proposed development, this watershed will comply with the
requirement to that the 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. The proposed watershed data and hydrographs
are provided in Appendix B.

Summary of Existing and Proposed Discharges

WATERSHED B
STORM EXISTING | PROPOSED
EVENT FLOW FLOW
2 0.16 cfs 0.16 cfs
10 0.89 cfs 0.89 cfs
100 2.90 cfs 2.90 cfs

Watershed C conveys runoff to the Jumping Brook Road and is only made up of one
subwatershed. Peak reductions were applied this watershed as part of the proposed
development.

The proposed watershed data and hydrographs are provided in Appendix B. The results
are summarized below.

Summary of Allowable Flows and Proposed Discharges

WATERSHED C
STORM EXISTING ALLOWABLE | PROPOSED
EVENT FLOW REDUCTION FLOW FLOW
2 0.33 cfs 50 % 0.16 cfs 0.16 cfs
10 0.51 cfs 25% 0.38 cfs 0.26 cfs
100 2.19 cfs 20% 1.75 cfs 1.34 cfs
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4.3 Proposed Stormwater Management

The below tables provide a summary of the peak discharges and water surface
is summarized below and the

elevations for the basins. The information

computations and outflow hydrographs are provided in Appendix B.

Basin 1
Maximum Water
Storm Frequency | Peak Outflow Surface Elevation Spillway Elevation
(year) (cfs) (ft) (ft)
2 0.49 97.41 100.75
10 3.16 98.51 100.75
25 7.71 98.75 100.75
100 24.21 99.38 100.75

Basin 2
Maximum Water
Storm Frequency | Peak Outflow Surface Elevation Spillway Elevation
(year) (cfs) (ft) (ft)
2 0.93 85.21 87.75
10 4.26 85.99 87.75
25 11.24 86.28 87.75
100 24.65 86.68 87.75
Basin 3
Maximum Water
Storm Frequency | Peak Outflow Surface Elevation Spillway Elevation
(year) (cfs) (ft) (ft)
2 0.94 91.74 95.75
10 1.23 93.48 95. 75
25 4.83 94.06 95.75
100 20.23 94.72 95. 75
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Basin 4
Maximum Water
Storm Frequency | Peak Outflow Surface Elevation Spillway Elevation

(year) (cfs) (ft) (ft)

2 0.78 84.94 87.3

10 1.24 85.04 87.3

25 3.98 85.22 87.3

100 14.64 85.91 87.3

Basin 5
Maximum Water
Storm Frequency | Peak Outflow Surface Elevation Spillway Elevation
(year) (cfs) (ft) (ft)
2 0.50 73.75 75.80
10 0.66 74.20 75.80
25 1.65 74.38 75.80
100 5.55 74.66 75.80

The below tables provide a summary of the basin bottom elevations in comparison to
the seasonal high groundwater table, Geotechnical information regarding seasonal high
groundwater can be found in Appendix |.

Bottom of Basin Approx.

Elevation (ft) Grounfiwater

Elevation (ft)
Basin 1 95 83
Basin 2 83 75.5
Basin 3 89 87
Basin 4 84 78.5
Basin 5 73 71

All of the stormwater management basins have been designed to have a spillway
designed with a non-erosive velocity. Detailed calculations for spillway the proposed
spillways can be found in Appendix E.
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4.4 Proposed Water Quality Analysis

The water quality standards set forth in the proposed NJDEP Stormwater Management
Rules (N.J.A.C. 7:8, Subchapter 5) and related Best Management Practices have
provided the basis for the water quality design. As required, a weighted TSS removal
has been provided for the project, based on the areas of new development to be treated
at 80% TSS removal and the redeveloped areas to be treated at 50% TSS removal.
Refer to Drawings DA 104 TSS Removal Plan. A description of the water quality design
for each watershed is provided below.

Proposed Watershed A

A total weighted average TSS removal of 76.03% is required for Watershed A. Water
quality treatment of the landscaped and paved areas of Watershed A will be provided by
a five extended detention basins and three Water Quality Units. A total TSS removal of
77.01% is proposed.

In addition to the water quality measures discussed above, the site also incorporates
four rain gardens to capture runoff from the proposed parking area. These rain gardens
provide additional water quality benefits that are not captured in the proposed TSS
removal rate for the proposed development.

Proposed Watersheds B and C

NJAC 7:8-5.5 requires that stormwater management measures shall be designed to
reduce the post-construction load of total suspended solids (TSS) in stormwater runoff
generated from the water quality design storm by 80% of the anticipated load from the
developed site, expressed as an annual percentage for projects that increase impervious
areas by at least one quarter acre or more. Runoff quality measures will not be required
for Watersheds B and C, as there is no increase in impervious area.

Water quality hydrographs are provided in Appendix C.
4.5 Groundwater Recharge

Per the NJDEP Stormwater Management Rules, 100 percent of the site's average pre-
developed groundwater recharge volume will be maintained after development. The
groundwater recharge requirements will be met by two proposed recharge basins
located north of the building.

These basins consist of 36-inch diameter perforated pipes surrounded by a stone
recharge bed. Percolation tests were performed in the vicinity of the recharge basins to
ensure that the minimum infiltration rate was met. Calculations are provided in
Appendix D.

Detailed information, including infiltration test results, is also provided in Appendix |.
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4.6 Stormwater Conveyance

Storm pipes were designed to convey the flows resulting from a 25-year storm event.
The results of the hydraulic calculations are provided in Appendix F and the drainage
areas to each inlet are shown on Drawing DA 103.

Scour holes for the stormwater conveyance outfalls have been designed in accordance
with the “Standards for Soil Erosion and Sediment Control in New Jersey”. The
analyses of the proposed scour holes are included in Appendix G.

4.7 Low Impact Development

In accordance with N.J.A.C. 7:8-5.3(b), the following nonstructural strategies have been
incorporated into the proposed redevelopments:

» Protect areas that provide water guality benefits or area particularly susceptible
to erosion and sediment loss - the wetlands in the southwest and northern areas
of the site will be maintained.

 Maximize the protection of natural drainage features and vegetation — Silt fence
and tree protection fence are provided during construction to protect wetlands in
the southwest and northern areas of the site.

* Provide low maintenance landscaping that encourages retention and planting of
native vegetation and minimizes the use of lawns, fertilizers, and pesticides —
The landscaping design incorporates the planting of native vegetation and
minimizes the use of lawns, fertilizers, and pesticides.

 Provide vegetated open-channel conveyance systems discharge into and
through stable vegetated areas — The stormwater design utilizes existing
wetlands to the north of the project area.

» Provide preventative source controls — A trash compactor will be provided along
the rear of the building and storm inlets will comply with NJPDES criteria.

The NJDEP Low Impact Development checklist has also been included in Appendix H.
4.8 Point of Discharge and Downstream Stability

Stormwater runoff collected by the proposed basins discharges into the existing
wetlands area in the northern portion of the site and ultimately into the unnamed
Jumping Brook tributary. In accordance with the NJ Standard for Offsite Stability, scour
holes are proposed at the points of discharge and downstream conditions have been
analyzed to ensure the stability and integrity of natural resources downstream of the
basin. The downstream stability analyses is included in Appendix K.

\Wlangan.com\data\PAR\data5\100775501\Project Data\ Discipline\Site CiviNReports\Stormwater Management Plan\Text\100775501 - Stormwater
Text.doc

LANGAN



FIGURES



Legend

)\ N

Approximate Site Location

0

SCALE IN FEET

Map References: Esri USA Topo Maps 2019 o
Project Drawing Title Project No. Figure
LANGAN 1251 JUMPING Dt1°°7755°1
300 Kimball Drive - 9/4/2019
Parsippany, NJ 07054
T: 973.560.4900 F:973.560.4901 www.langan.com B R O O K R OA D U S G S S I T E Scale
Langan Engineering & Environmental Services, Inc. 1" = 2,000'
ineeri i i BLOCK No. 128.03, LOT No. 47
e s 50 LOCATION MAP [ozne
Langan International LLC BOROUGH OF TINTON FALLS MWen
Collectively known as Langan
NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400 | MONMOUTH COUNTY  NEW JERSEY

Path: \\langan.com\data\PAR\data5\100775501\Project Data\ArcGIS\MXD\Natural_Resource_Figures\Figure 1 - USGS.mxd

© 2019 Langan



Approximate Site Location

% \ 7 g 5
NJDEP Surface Waters Surface Water Classificati
FW2-NT/SE1T _

Map References: NJDEP Surface Watr Quality Standards GIS Data, 03/27/2020; NJEPAeriaI Imagery 2015
L A NEA N Project Drawing Title Figure
1251 JUMPING
300 Kimball Drive
Parsippany, NJ 07054 BROOK ROAD 2

NJDEP SURFACE [s=e

1" =500

Langan Engineering & Environmental Services, Inc.
Langan Engineering, Environmental, Surveying and BLOCK No. 12803; LOT No. 47 WATERS MAP
SEP

T: 973.560.4900 F:973.560.4901 www.langan.com
Landscape Architecture, D.P.C.

Langan International LLC BOROUGH OF T|NTON FALLS
Collectively known as Langan
NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400 | MONMOUTH COUNTY  NEW JERSEY

Path: \\langan.com\data\PAR\data5\100775501\Project Data\ArcGIS\MXD\Natural_Resource_Figures\Figure 5 - Surface Waters.mxd

© 2020 Langan




| Legend

NRCS Soils

DocBO: Downer
slopes, Northern

DocCO: Downer
slopes, Northern

]
]
]

e
aE References: NRCS We_b Soil Survey GIS Data 201

LANGAN

300 Kimball Drive
Parsippany, NJ 07054
T:973.560.4900 F:973.560.4901 www.langan.com

DoeBO: Downer
slopes, Northern

Langan Engineering & Environmental Services, Inc.
Langan Engineering, Environmental, Surveying and
Landscape Architecture, D.P.C.

Langan International LLC
Collectively known as Langan

NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400

Approximate Site Location

nd, 0 to 2 percent slopes,

AtsAO: Atsion sa
D - Northern Tidewater Area

loamy sand, 0 to 5 percent
Tidewater Area

loamy sand, 5 to 10 percent
Tidewater Area

sandy loam, 2 to 5 percent
Tidewater Area

0

SCALE IN FEET

- EveB: Evesboro sand, 0 to 5 percent slopes
- EveC: Evesboro sand, 5 to 10 percent slopes
- KkgB: Klej loamy sand, 0 to 5 percent slopes
- LasB: Lakewood sand, 0 to 5 percent slopes
|:| LasC: Lakewood sand, 5 to 10 percent slopes
- PHG: Pits, sand and gravel

- Water

——
; NJDEP Aerial Imageg 2015

Project

1251 JUMPING
BROOK ROAD

BLOCK No. 128.03, LOT No. 47
BOROUGH OF TINTON FALLS
MONMOUTH COUNTY  NEW JERSEY

Drawing Title Project No. Figure
100775501
Date
9/4/2019
NRCS SOILS Scale 3
1" =400’
MAP Drawn By
MWen

Path: \\langan.com\data\PAR\data5\100775501\Project Data\ArcGIS\MXD\Natural_Resource_Figures\Figure 11 - NRCS Soils.mxd

© 2019 Langan



Legend

D Approximate Site Location

Special Flood Hazard Areas Subject
to Inundation by the 1% Annual
Chance Flood

Floodway Areas in Zone AE

Other Flood Areas - Zone X:
Areas of 0.2% annual chance flood;
areas of 1% annual chance flood with
average depths of less than 1 foot or
with drainage areas less than 1 square
mile; and areas protected by levees
from 1% annual chance flood

e

ZONEAE Base Flood Elevations Determined

~~ " Base Flood Elevation Line and Value;
Elevation in Feet

Boundary dividing Special Flood
Hazard Area Zones and boundary
dividing Special Flood Hazard Areas of
different Base Flood Elevations, flood
depths or flood velocities

b T T T
Map References: FEMA Effective Flood Insurance Rate

SCALE IN FEET

Note: This map was created in feet relative to the North American Vertical
Datum of 1988. To convert between NAVD88 and the National Geodetic
Vertical Datum of 1929, add 1.1 feet for locations within Monmouth County.

i

Project

LANGAN |

300 Kimball Drive
Parsippany, NJ 07054
F:973.560.4901

T: 973.560.4900 www.langan.com

Langan Engineering & Environmental Services, Inc.
Langan Engineering, Environmental, Surveying and
Landscape Architecture, D.P.C.

Langan International LLC
Collectively known as Langan

NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400

Lfmzscuazﬁ 9/25/09 i
Drawing Title Project No. Figure
1251 JUMPING 100775501
BROOK ROAD | FEMA EFFECTIVE [ 4
BLOCK No. 128.03, LOT No. 47 FIRM MAP Drawn1E:y= 500
BOROUGH OF TINTON FALLS MWen
MONMOUTH COUNTY  NEW JERSEY

Path: \\langan.com\data\PAR\data5\100775501\Project Data\ArcGIS\MXD\Natural_Resource_Figures\2020 EIS\Figure 6 - FEMA Effective FIRM.mxd

© 2019 Langan



DRAWINGS



1 2 3 4 5 6 7 | 8 |

NOTES:

foti : i 1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
. Existing |Seasonal High |Field Measyred Laborato.ry BLOCK 128.03. LOTS 47 SHOWN HEREON ARE  BASED
Test Pit | Ground |Ground Water| Hydraulic Hydraulic ON "ALTA/NSPS LAND TITLE SURVEY"  DATED

Number | Elevation Elevation Conductivity |Conductivity 06,/24/2020 PREPARED BY LANGAN ENGINEERING. THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS

(feet) (feet) (inch / hour) |(inch / hour) SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
~—_ \ OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
~< \ PTP-1 99.5 91.5 * 0.1 IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
PTP-2 96.0 93.0 0.4 0.0 AMERICAN VERTICAL DATUM OF 1988 (NAVD8S).

SITE GRADING SHALL BE PERFORMED IN ACCORDANCE
PTP-3 96.0 88.0 * 1.8 WITH THESE PLANS AND SPECIFICATIONS. THE FILL
MATERIAL,  PLACEMENT  OF  FILL,  COMPACTION
PTP-4 81.5 76.0 * 1.4 REQUIREMENTS ~ AND  THE  COMPACTION  TESTING
REQUIREMENTS ARE DEFINED IN THE GEOTECHNICAL
PTP-5 85.0 79.5 * 0.4 REPORT.

THE CONTRACTOR SHALL BE RESPONSIBLE TO NOTIFY
PTP-6 85.0 79.0 * 0.1 LOCAL WATER AND SEWER DEPARTMENTS TO MARK OUT

THEIR UTILITIES.
PTP-7 76.0 70.5 * 1.6 CONTRACTOR TO CONFIRM ALL STRUCTURE INVERTS AND
PTP-8 75.0 73.0 1.1 0.2 CONSTRUCTION.

NOTIFY ENGINEER OF ANY INCONSISTENCIES PRIOR TO
CONTRACTOR TO BEGIN PIPE NETWORK CONSTRUCTION
FTP-1 107.1 96.1 _ 8.8 GESTRTEE\KAI'N LOCATION  (DOWNSTREAM) AND  BUILD
FTP-2 | 1059 96.9 5.4 05 (EADER _CONNECTION . LGCATIONS. - WHERE  CONFLICTS

EXIST BETWEEN THESE PLANS AND ARCHITECTURAL
FTP-3 102.9 92.9 1.6 0.9 PLANS, CONTRACTOR TO NOTIFY THE ENGINEER BEFORE

w

SHEET 101

>

o

o

N

CONSTRUCTION.
FTP-4 104.7 97.7 - 0.0 8. ALL PIPES SHALL BE HDPE UNLESS OTHERWISE NOTED.
9. ALL INLETS SHALL BE TYPE B OR TYPE E UNLESS
FTP-5 115.7 109.7 - 7.2 OTHERWISE NOTED.
10. PROPOSED PIPE CONNECTIONS TO STRUCTURES ARE TO
FTP-6 106.1 99.6 - 0.0 BE EQUIPPED WITH WATER—TIGHT JOINTS.
11, SPOT GRADES REPRESENT PAVEMENT GRADES OR
* ; : ; BOTTOM OF CURB UNLESS OTHERWISE NOTED.
Upon performing the presoal.<, the water level was still presentinthe ., 25 ' Rcic SHALL BE WELL GRADED To MINIMIZE FLAT
test setup after a pre-soak period of 16 to 24 hours. The tests were AREAS, TO PROVIDE PROPER DRAINAGE, AND TO
. PREVENT LOCALIZED PONDING.
then terminated and Shelby tube samples were taken for laboratory 13. ALL SLOPES SHALL BE EQUAL TO OR LESS THAN 3:1
tube permeameter testing, WHERE SLOPES ARE GREATER THAN 3H:1V, EROSION
CONTROL MATTING SHALL BE USED.
0> < 14. ALL STORMWATER MANAGEMENT FEATURES ON THE
PROPERTY SHALL BE INSPECTED AND CLEANED/REPAIRED
UNDER THE SUPERVISION OF THE TOWNSHIP ENGINEER
AT THE TIME OF CONSTRUCTION.
15. ALL STORMWATER INLETS ON THE PROPERTY AND ALONG
ITS FRONTAGES SHALL BE EQUIPPED "N—ECO” GRATES.
16. THE SIZES OF THE PROPOSED BERMS ARE
SCHEMATICALLY SHOWN AND SUBJECT TO CHANGE BASED

L9) \\\
O,
"‘Vi\’ e 0,
A ) 1336—-04—0013.1 FRESHWATER \ \
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A

VA 9/17,/20 PER TOWNSHIP COMMENTS 1

AS VERIFIED BY NJDEP
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91
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LANGAN

PROJECT NO. 100775501

1 2 3 4 5 6 ! 7 8 !
- NOTES:
- T~ 1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
~— BLOCK 128.03, LOTS 47 SHOWN HEREON ARE  BASED
=< ON  "ALTA/NSPS LAND TITLE SURVEY”  DATED
~—_ 06,/24/2020 PREPARED BY LANGAN ENGINEERING. THE
- - CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.
2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD8S8).
N 3. SITE GRADING SHALL BE PERFORMED IN ACCORDANCE
N WITH THESE PLANS AND SPECIFICATIONS. THE FILL
O MATERIAL,  PLACEMENT  OF  FILL,  COMPACTION
) REQUIREMENTS ~ AND  THE  COMPACTION  TESTING
© REQUIREMENTS ARE DEFINED IN THE GEOTECHNICAL
Q REPORT.
D 4. THE CONTRACTOR SHALL BE RESPONSIBLE TO NOTIFY
LOCAL WATER AND SEWER DEPARTMENTS TO MARK OUT
THEIR UTILITIES.
5. CONTRACTOR TO CONFIRM ALL STRUCTURE INVERTS AND
NOTIFY ENGINEER OF ANY INCONSISTENCIES PRIOR TO
CONSTRUCTION.
6. CONTRACTOR TO BEGIN PIPE NETWORK CONSTRUCTION
AT TEE-IN LOCATION (DOWNSTREAM) AND BUILD
UPSTREAM.
7. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT ROOF
LEADER CONNECTION LOCATIONS. WHERE CONFLICTS
EXIST BETWEEN THESE PLANS AND ARCHITECTURAL
PLANS, CONTRACTOR TO NOTIFY THE ENGINEER BEFORE
CONSTRUCTION.
8. ALL PIPES SHALL BE HDPE UNLESS OTHERWISE NOTED.
9. ALL INLETS SHALL BE TYPE B OR TYPE E UNLESS
OTHERWISE NOTED.
10. PROPOSED PIPE CONNECTIONS TO STRUCTURES ARE TO
BE EQUIPPED WITH WATER—TIGHT JOINTS.
11. SPOT GRADES REPRESENT PAVEMENT GRADES OR
] BOTTOM OF CURB UNLESS OTHERWISE NOTED.
12. ALL AREAS SHALL BE WELL GRADED TO MINIMIZE FLAT
AREAS, TO PROVIDE PROPER DRAINAGE, AND TO
PREVENT LOCALIZED PONDING.
13. ALL SLOPES SHALL BE EQUAL TO OR LESS THAN 3:1.
CB-109 (DOUBLE B) o — - WHERE SLOPES ARE GREATER THAN 3H:1V, EROSION
GR: 98.97 - 0 CONTROL MATTING SHALL BE USED.
INW. oUT; 95,71 M‘g 14. ALL STORMWATER MANAGEMENT FEATURES ON THE
L — PROPERTY SHALL BE INSPECTED AND CLEANED/REPAIRED
swaALE BENIND - — UNDER THE SUPERVISION OF THE TOWNSHIP ENGINEER
RETAINING WALL - 7 $ x I’ AT THE TIME OF CONSTRUCTION.
/ ( ' 15. ALL STORMWATER INLETS ON THE PROPERTY AND ALONG
W00 - - o© ITS FRONTAGES SHALL BE EQUIPPED "N—ECO” GRATES.
L TW:112.02 SW- 0465 L 16. THE SIZES OF THE PROPOSED BERMS  ARE
TS50 BW: 108.15 BW.106.38 p— —— @] —_ Q0 \ SCHEMATICALLY SHOWN AND SUBJECT TO CHANGE BASED
:119. — ON FIELD CONDITIONS.
TW: 120.501 (BW: 109.07 = 2 17. ALL REINFORCED CONCRETE PIPES SHALL HAVE RUBBER
TW: 119.00R - [Bw: \ \ e
[BW:110.49 = % %
BW-111.20 A2 \ 3 . S & o
122 Q S
106.69 105.83 & = T
D 108.52 A
\'1«6 S A \
TW: 118.00 4 & & | I
BW: 112.00 S G i
7 20> % 0.12 /
7 @ D \
70 9, o \
165 LF 24" RCP /
/] i e HoD LASS V) @ 0.30% s/ /
TW: 118.00 & T11.39 17277 MDERDRAIN— UNNERDRAIN 100.62 /T
BW:111.46 112 INX, 102.89 /FNV. 02.88 . ;
TW.110.00H 222 p—— - — }\ / /
[[12.43] = - ) |
TW. 118.00 s 108,00 \ow.107.94 102:18 \ / —BOTTOM OF RAIN
=Y BW:108.51 132 LF 24 10617 S GARDEN TO BE CB—108 (TYPE B)
BW: 111.08 EWE e | Qe 103 | CB—110 (TYPE SET AT EL. 97.66 \ GR: 98.25
BW: 108.09 RCP (CLASS V) @ 0.30% (TYPE B GR: 104.70 o INV.IN (24" W); '95.21
. BT GR: 105.50 INV. OUT: 101 INV. IN (10" SW): 95.21
SWALE BEHIND > ' CB-105 (TYPE' B)  \\v N (24" SW): 101.61 INY, OUT: 95.21
110.49 S GR:' 105.51 ( ) 104.47
RETAINING WALL =) INV. IN (247S): 102.01 INV.”OUT: 101.61 5555 [104.64 : /
2\ : : ; : : v P — 04~ 1/05/21
TW-115.00 55 106.77 NV. OUT: 102.01 106.41 v o LF 24" X38” 1336—04-0013.1 FRESHWATER /05/ PER AGENCY COMMENTS 2
A [ . ERLRTIEAT CONT WETLANDS / WATER BOUNDARY LINE
BW.110.60 550 |[ ] /*106'90' ”06'90*\ 106.90 g (CLASS V) ©.0.30% AS VERIFIED BY NJDEP (TYP) 9,/17 /20 PER TOWNSHIP COMMENTS 1
%) > \ 106.95 106.95 Descripti
& : . 50—-FT WETLAND BUFFER Date escription No.
/S 110.03 108 106/ LF 30" C \ / N (TYP)
TW: 111.65 : 7, [105.57] I\ << _ -
BW:110.19 o ((fa 121 O RCP (CLASS V), @ 0.30% 109.52 '// . REVISIONS
10. /4
! S 109.65 G [, A
2 @
BW-110.03 111.35 107.50 107.50 107.50 108.5 S
i g T17.504 \ \ \
i , \
\\ \6 J J _— ; {. FES—103 N
= CP—106 (DOUBLEB) o[ <« A ~ZAUNV.: 95,00 (38
\ GR: 109.46 111,50 @ 0.30% D . v (
T~ INV. N (187 SE): 102.76 215 LF 24" RCP (CLASS V) @ 0.30% 150 AN Wa—1
~~ ERS 10 LF 8” HDPE @ 2.90% 47 LF 12" HDPE @ 3.00% L i LRI HE 2 SIGNATURE DATE SIGNED
\ > N\ RICHARD BURROW
- 'l HH 11150 ) ° o1 L % PROFESSIONAL ENGINEER
\\ ‘e . MH=111 L—— -\ INV. OUT: . TR _ | . NJ Lic. No. 24GEQ04459300
- S | - N 214 LF $6” RCP @ 1.87% 1= N 50—FT WIDE SPILLWAY
) RIM:~106.29 == O Om 5§ B I H B \V il & B @l B B U N B V& uEil NPl D) AT EL 100.75
o 1 INV. IN (36" SE): 101.00— 171 2 N
S ) W ot aln UNDERGROUND >
o INV. IN (12" SW): 102.09 1 RECHARGE Y
- INV. OUT: 101.00 > /DETENTION TH TN=FEs—102
MH— 308 s L] L /—BASIN (WEST) ., < . . . \
~ MH—102 | L » LHFFE -~ INV.y/95.00 (36”) Langan Engineering, Environmental, Surveying,
. ~ A RIM: 110.10 P (3) 200 LF 36" HDPE | .
S e RIM: 106.03 L L PERFORATED PIPES ~ (107 LF 24 Land Archi d Geol DP.C
L INV. IN (8" NE): 106.55 INV. IN (36" SW): 101.00 ] [ ] S B IN 1 " ,[HDPE @ 0.48% andscape Architecture an eology, D.P.C.
%__ INV. OUT: /105.11 INV. IN (36" SE): 101.00__~"] L] L z =R AS D ANE 4 HW101 300 Kimball Drive
INV. IN (30" NW): 101.00 [ HT{ /BOTTOM ELEVATION ‘= 95.00 NS o i
/ 12" ORIFICE: 99.00 m, L 100—YR STORM ELEVATION = 99.56 R Q INV.: 91.20 (24") Parsippany, NJ 07054
/ ‘é 4’ WEIR: 103.5 aln >
A TES INV. OUT: 99.00 ol i LOW FLOW CHANNEL —— T: 973.560.4900 F:973.560.4901 www.langan.com
. U
i 47 LF 12" HDPE @ 3‘00%_\ || 0CS—101 \ CB—204 (TYPE E) : NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400
268 LF 18" 1 | 10 LF 8_ HDPE 8,0.50% .} RL—2—~_ T o (REFER TO SHEET CS504) _ OR: 94.18 Project
HDPE @ 0.30% HH- ) IN (10" SE): 89.50
| MH—112 I\ INV. OUT: 88.09
w1 B 1251 JUMPING
-_/. INV. IN (36" SE): 101.00—] h AN
5 110.92 111.39 INV. IN (12" SW): 102.09 iy X T NN s
; o 2 5 15 vore o 0405 h =)@ BROOK ROAD
) ! ol foL.zo ’ < BOROUGH OF TINTON FALLS
. 10 LF 8" HDPE @ 0.50% MH—113 i 16 LF 10"_} 5 O
2 RIM: 108.10 i 2 101.52 ‘ ; WNPE © 0.00% R BLOCK 128.03, LOT 47
5 X INV. IN (127 SW): 102.09—~__ iy J103.05 . 5533 NEW JERSEY
INV. OUT: 101.00 707,00 : .
& NV, OUT: 10100 | TN B a 104.75 103.88] \| 102.90 —_— o 570> MON.MOUTH COUNTY
5 A » ™ u B 106.78 ) [104.01 [103.23 BOTTOM o RA|NJC \ Drawing Title
8 47/ LF 12" HDPE @ 3.00%_\\ d “ l GROUND WATER RECHARGE CHAMBER. 101.67 GARDEN TO BE 94.78
MH—Z07 e I CONTRACTOR SHALL OVER EXCAVATE SET AT EL. 93.78
RIM: 100.97 r“ — [111.50 N\ TO REMOVED EXISTING CLAY LAYER - 99 94.76
/ T N . : RL—3 L BENEATH THE CHAMBER AND REPLACE 102.37 )
INV..IN (18" NW): 104.40 -[J - n IMPORTED SAND MEETING ASTM C—33
[} INV. IN”\S\S/ cr)\lUE% 106.50 PROPOSED DELIVERY [ OR K5 REQUIREMENTS. AN D DRAI NA( iE
. . . § h Q
7,
MATCHLINE [ A STATION \ oz XA
SH EET 102 50—FT WETLAND BUFFER CB-107 (TYPE B) 9 4_{,.: } | BUILDING FOOTPRINT = 113,016 SF 102.78
: i 231 CAR PARKING SPACES TI1.50 R
v e 658 VAN PARKING SPACES : :
1336—04—0013.1 FRESHWATER 3 10 (F 8" HEPE & 1.67% < 11 LOADING DOCK SPACES MH=319 Project No. Drawing No.
WETLANDS / WATER BOUNDARY LINE S g F.EE=111.50 RIM: 109.15 BOTTOM OF R
AS VERIFIED BY NJDEP ® TEG rE=111 INV. IN ﬁ\ﬁ/ S\L/JV)T 11%?.88—\ SE'?AE'IPEE'\II_ T€§)1 100775501
& ’ — NV, oo 10100 | I % @ > i) Date
o { v, 5 LF 30" HD
(S . N - 47 LF 12" HDPE @ 1.00%— 06/25/2020 O
© © UNDERGROUND Drawn By
4Q 0 10 25 40 o RL—4 RECHARGE /DETENTION
— BASIN (EAST) RY
M~ ”
SCALE: 1 INCH = 40 FEET 10 (3) 300 LF 36" HDPE
' N : PERFORATED PIPES Checked By
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LANGAN

PROJECT NO. 100775501

1 2 3 4 5 | 6 | 7 | 8 |
NOTES:
I 1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
. & BLOCK 128.03, LOTS 47 SHOWN HEREON ARE  BASED
™ 10 LF 8" HOPE @ 0.50% s Nee o 0 - ON "ALTA/NSPS LAND TITLE SURVEY" DATED
= NV, IN (127 SW): 102.09 s 06,/24/2020 PREPARED BY LANGAN ENGINEERING. THE
. NS our toroa Y 5533 CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
%) NV oUT. 10100 BTN N SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
% : : : RN 95.20 _\ OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
g ”
5 47 LF 12" HDPE @ 3.00% BOTTOM OF RAIN —[dz: IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.
S i &Y GROUND WATER RECHARGE CHAMBER. GARDEN TO BE 2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
CONTRACTOR SHALL OVER EXCAVATE
MH—307 r‘ __ mTES 70 REMOVED EXISTING GLAY LAYER SET AT EL. 93.78 AMERICAN VERTICAL DATUM OF 1988 (NAVD88).
RIM: 109.97 o~ : _/' 9676 3. SITE GRADING SHALL BE PERFORMED IN ACCORDANCE
/ " NW): = . A RL-3 BENEATH THE CHAMBER AND REPLACE 56.16h : WITH THESE PLANS AND SPECIFICATIONS. THE FILL
INV.| IN (18" NW): 104.40] | 1= - IMPORTED SAND MEETING ASTM C-33 3 -
| INV. IN (8" NE): 106.50 PROPOSED DELIVERY OR K5 REQUIREMENTS MATERIAL, _ PLACEMENT  OF  FILL,  COMPACTION
D INV. OUT: 104.30 ' : REQUIREMENTS ~ AND  THE  COMPACTION  TESTING
4 REQUIREMENTS ARE DEFINED IN THE GEOTECHNICAL
MATCHLINE / A STATION \
h ; ! D\ — 4. THE CONTRACTOR SHALL BE RESPONSIBLE TO NOTIFY
i 00 = : LOCAL WATER AND SEWER DEPARTMENTS TO MARK OUT
SHEET 101 PE AT PLIEEl 3 H% o | B AR PARKING SPaces o 111.50 96.36 95.76 THEIR UTILITIES.
GR: 109.69 ) 231 CAR PARKING SPACES - ' 5. CONTRACTOR TO CONFIRM ALL STRUCTURE INVERTS AND
INV. OUT: 103.56 N T8 658 VAN PARKING SPACES NOTIFY ENGINEER OF ANY INCONSISTENCIES PRIOR TO
1336—04—0013.1 FRESHWATER 3 " < 11 LOADING DOCK SPACES MH=319 @ CONSTRUCTION.
WETLANDS / WATER BOUNDARY LINE p 10 LF 8" HPPE @ 1.67% EFE=111.50 RIM: 109.15 BOTTOM OF R 6. CONTRACTOR TO BEGIN PIPE NETWORK CONSTRUCTION
AS VERIFIED BY! NJDEP [} ® 753 =11t INV. IN (12" SW):/103.03—~] GARDEN TO AT TE-IN LOCATION (DOWNSTREAM) AND BUILD
o : INV. OUT: 101.00 NN | SET AT EL. 91 UPSTREAM.
) o < — INV. OUT: 101.00 % % + o) 7+ REFER TO ARCHITECTURAL DRAWINGS FOR EXACT ROOF
- g[ N, S LF 30" HD LEADER CONNECTION LOCATIONS. WHERE CONFLICTS
o : S - 47 LF 12" HDPE @ 1.00%—] S~ EXIST BETWEEN THESE PLANS AND ARCHITECTURAL
© © O UNDERGROUND PLANS, CONTRACTOR TO NOTIFY THE ENGINEER BEFORE
W . RECHARGE /DETENTION CONSTRUCTION.
3 BASIN (EAST) 8. ALL PIPES SHALL BE HDPE UNLESS OTHERWISE NOTED.
N » 9. ALL INLETS SHALL BE TYPE B OR TYPE E UNLESS
P (3) 300 LF 36" HDPE
Q : PERFORATED PIPES OTHERWISE NOTED.
10. PROPOSED PIPE CONNECTIONS TO STRUCTURES ARE TO
MH—318 BE EQUIPPED WITH WATER—TIGHT JOINTS.
10 LF 8” HDPE @ 0.50% RIM: 110.05 11. SPOT GRADES REPRESENT PAVEMENT GRADES OR
’ — INV. IN (36" NW)' 101.00 BOTTOM OF CURB UNLESS OTHERWISE NOTED.
N o NV, IN (127 SW): 10303 N 12. ALL AREAS SHALL BE WELL GRADED TO MINIMIZE FLAT
o “ NNy oUT: 1100 AREAS, TO PROVIDE PROPER DRAINAGE, AND TO
V. - 191 PREVENT LOCALIZED PONDING.
] 47 LF 12" HDPE @ 1.00% 13. ALL SLOPES SHALL BE EQUAL TO OR LESS THAN 3:1.
1687 a0 —11.50 _ WHERE SLOPES ARE GREATER THAN 3H:1V, EROSION
: : CONTROL MATTING SHALL BE USED.
— \ 14. ALL STORMWATER MANAGEMENT FEATURES ON THE
———— PROPERTY SHALL BE INSPECTED AND CLEANED/REPAIRED
UNDER THE SUPERVISION OF THE TOWNSHIP ENGINEER
— 10 LF 8” HDPE @ 0.50% MH=317 AT THE TIME OF CONSTRUCTION.
S RIM: 109.21 110.60 15. ALL STORMWATER INLETS ON THE PROPERTY AND ALONG
! L ¥ INV. AN-(36" NW): ~101.00 ITS FRONTAGES SHALL BE EQUIPPED "N—ECO” GRATES.
INV. IN (12" SW)' 103.03 16. THE SIZES OF THE PROPOSED BERMS ARE
/ "INV, OUT: 101.00 SCHEMATICALLY SHOWN AND SUBJECT TO CHANGE BASED
BOTTOM OF RAIN ON FIELD CONDITIONS.
@ GARDEN TO BE 17. ALL REINFORCED CONCRETE PIPES SHALL HAVE RUBBER
750 SET AT EL. 92.65 O—RING GASKETS.
\ .
o /} e <
5 —fsa T ] 47 LF 12" HDPE @ 1-00%\ GROUND WATER RECHARGE CHAMBER. —202
MH-—306 S —— — CONTRACTOR SHALL OVER EXCAVATE \ 93.96_
. RIM:1.109.81 L — MH_34‘5 RL—6 | TO REMOVED EXISTING CLAY LAYER 7): 87.22
INV. IN ﬁlf\‘/ gﬁ 183-81 | 1 RIM: 111.42 MH—304 BENEATH THE CHAMBER AND REPLACE :'87.12
: : /102 =] 10 LF 8" HDPE @ 0.50% INV. IN (18" W): 102.44 RIM: 108.15 N = N IMPORTED SAND MEETING ASTM C—33 o]y
/ < 5 INV. N (36" SW): 101.78 | INV. IN (367 SW):101.00 O OR K5 REQUIREMENTS. 28 LF 247THDPE © 0.50%~
~—. I INV. OUT: 101.78 — ANV IN(3B” [NW): 101.00 X
— / JJ CONTRACTOR TO ENSURE V. oui 01.00 ™ CB 25G§JYS§ OEg
~< CBL314 (TYPE. B) ) | COMPLIANCE WITH CURRENT T ]1 NE / GR: 93.
T GR: 109,49 \‘ 1115 [ ADA_REGULATIONS. ”\:r\\l/'v”\:N( O"S,\Elg: g;-gg
-~ INV. OUT! 103.82 { RO REFER TO DETAILEDINSET 750 71150 . : 89!
g/ 95 | 111.50 ON SHEET CS505. F 1'50} | 1130 NV. OUT: 87.3f
{
N, [LT5 : | |
% o )
z 110.79 S A ' | MH—303 70/LF 24" HDPE @ 0.50%-
82 LF 18" HDPE/ @ 1.00%—— ©0-s TS5 N S80 RIM: 107.31
! ~ / 057 o, : \ _ . . INV. IN (367 NW): 101.00
/ ) : h" & &N & é,mm iR . INV. IN (38" SW): 101.09
110.56 O I BN I NN NN R NN - . = 0y /iﬁwg';"F1gi_5599-5o
MH+ 309 110.55 261 LF 36" HDPE @ 0.30% INV. OUT: 99.50
< RM: 110.90 O T0ATT
INV. IN (18" W): /103.00 106.58] /{105.96| n
111.6 INV. IN (36" $E): 101.92 | 055 104.28 1/05/21 PER AGENCY COMMENTS 3
IS INV. PUT:  101.92
S
S o — {/ 10,16 /20 PER NJDEP COMMENTS 2
* 110.51 (%] ~ I
\\4\ y, 9/17/20 PER TOWNSHIP COMMENTS 1
) S 107.91 RS
] 03 Description
5T 108.62] / [106.33 BOTTOM OF RAIN Date P No.
: wQ=3 S GARDEN TO BE
(3) 8=FT X 24—FT VAULTS 109.45 S 108-09 SET AT EL. 92.82 REVISIONS
o —RIM: 111.39 cB-361 (TWPE E)
. ® INV. IN (36" SW): 101.88 109.42) 109,41 —316/ (TYPE ¥ GR: 93.28
110.54 INV. OUT: 101,81 ? 10T-_20103 o INV., IN 40" N):g 89.20
12 LF 36" HDPE @ 0.30% 109.40 : )
109.30 106.56 | SEAN 10" HDPE
221 LF 36" RCP (CLASS V) @ 0.30% 109.12 HOLAT @ 0.00%
" CB-315 (TYPE/B) 1050 : 109.12 0B-302) (TYPE E) BOTTOM OF RAIN— -
: 1039 109.84 109.07 GR: 99.44 GARDEN TO BE I A — — —
T INV. OUT: 185.12 ? 110.477  li70.66 S— AT INY/IN- (30" W): 92,60 b o SETATEL | ——J90— i
110.21 ' ' 3 {V. IN'(18” S): 92.50 98.93 SIGNATURE DATE SIGNED
109.74 109.36 109.07 $ V. IN (10" SE): A6.00 @ S LOW FLOW FES=301 RICHARD BURROW
0573 755 168 LF 18" INV. OUF/ 91.10 FES—302 CHANNEL | 'NV-: . 89.00(247) PROFESSIONAL ENGINEER
102.T5 8 . NJ_Lic. No. 24GE04459300
109.23 DPE @ 0.30% 102.71 o 101.63 & INV.: 89.00 (367) —
| 109.39 100 LF 18" RCP 102.78 - 101.52 S = ,,‘ — e FUE EP DAL S ' 33
P07 ; CB—310 (TYPE E (CLASS V) @ 0.30% 102.79 /™ \ Sy /1 ¢ T e e QCS—301 >
SN 5 ) GR: 107 82 ) o ' \ ‘ Vn! N1 BASIN 3 (REFER TO SHEET Cg504) ”
/ %0 108.68 108.60 NV, IN (24" W): 102.58 102.72 2 l 42-LF 24" HDPE @]0.30% ”’ T ) .
&3 108.56 ' " M= ; CB-311 (TYPE E) BOTTOM OF RAIN ., BOTTOM ELEVATION & 89.00 Langan Engineering, Environmental, Surveying,
] & INV. IN (30" NE): 102.58 GR: 107.28 GARDEN TO BE 103.10 188 LF 18 100-YR STORM ELEVATION = 94.72 :
108.94 eq,,%\ INV. OUT: 102.58 INV. IN (18" NE): 103.11 SET AT EL. 106.45 L HDPE @ 2.06% X S OFT WDE SRILLWAT Landscape Architecture and Geology, D.P.C.
» . I » A . .
T08.77 - f%@ INV. IN |(r\}\9 OSGZ%: 183“ - 10830 THEEE 10313 430 LF 36” HDPE @ 6.92% AT EL 95.75 300 Kimball Drive
: g : - ) \ Parsippany, NJ 07054
- TOEEG s 107.75
5 : T 107.49 ™ 108.85 109.33
~~—_ I T:973.560.4900 F:973.560.4901 www.langan.com
- % | 10°LF 10" HDPE 10 LF 10> TOPE 108 NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400
PERFORATED PIPE RATED PIPE 107 A Project
- 10 LF 10" \HDPE
N — 106 \ @ PERFORATER PIPE
— /N - ~ ] A
] N < (o) \ \—1 = B S — L e - 2\
' - ° : g e e — b o e | R e et K BROOK ROAD
LOD ARBEN TO BE SET GARDEN TO BE SET 10 LF 10" HDPE NV, o 108 5 TIE INTO ob = A g
N AT EL. 106.15 AT EL. 106.42 PERFORATED PIPE : - 90 EXISTING CURB cB—401 (TYPE B)-OP
L= N - - — o - - - - T TE mo - - e - - = - C > - - - - - - e T TR ss.38 BOROUGH OF TINTON FALLS
9
< 5 N AN cuRs "9’ EXISTING CURB \ /UMP/NG BROOK ROAD sl NTO NV OUT: -84.40 B BLOCK 128.03, LOT 47
o TIE'INTO
\ ¢ EXISTING CURB 175 LF 30 RCP (CLASS V) @ 0.30% ce-st2¢1vPe ) VARIABLE WIDTH RIGHT OF WAY 40 LF 18" HDPE © 1.00% MONMOUTH COUNTY NEW JERSEY
CR: 106.96 Drawing Title
SINV.CIN (10 SE): 103.41

INV.-INZ(18" NW): 103.41
INV. QUT:—103.41
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1 | 2 | 3 4 5 6 7 8 |

NOTES:

—— — ) \ 99 LF 18" HDPE @ 0.59% \ \ v 1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
CB—201 (DOUBLE/E) \ \ BLOCK 128.03, LOTS 47 SHOWN HEREON ARE BASED

16 LF 10 2 07 10 LF 10” GR: 92.32 \ ON  "ALTA/NSPS LAND  TITLE  SURVEY”  DATED
HDPE @ 0.00% HDPE @, 0.00% ” \
E @ 0.00% |Nv. IN (187 W): 87.50 06,/24/2020 PREPARED BY LANGAN ENGINEERING. THE

9533 o INV. IN (24" SE): 84.35 \\ \ CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.
L " GARDEN TO BE ) doy \\ \
T SET AT EL. 93.78 — \ 50—FT WIDE SPILLWAY \
, SITE GRADING SHALL BE PERFORMED IN ACCORDANCE
\
55T . a0y \ o REQUIREMENTS  AND  THE  COMPACTION  TESTING
THE CONTRACTOR SHALL BE RESPONSIBLE TO NOTIFY
CONTRACTOR TO CONFIRM ALL STRUCTURE INVERTS AND

ET 102

w

" NW: SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
INV. IN (10" "NW):~88.00
95.20 INV. OUT: 83.17 \ \ / OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
BOTTOM OF RAIN —[d%.78

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH

AMERICAN VERTICAL DATUM OF 1988 (NAVD88).

S1ET \ aoy AT/ EL. 87.75 \ \ \ y
\ \ R WITH THESE PLANS AND SPECIFICATIONS. THE FILL
- @ MATERIAL, ~ PLACEMENT ~ OF  FILL,  COMPACTION
\ \ REQUIREMENTS ARE DEFINED IN THE GEOTECHNICAL
\ \ 6‘9 REPORT.

LOCAL WATER AND SEWER DEPARTMENTS TO MARK OUT
\ \ THEIR UTILITIES.

-~
-~
<
N

Pl
T LS

95.76 95.06 \_ N
|| \—FES—202

%) - INV.: 83.00 (30")

BOTTOM OF RAIN i /
GARDEN TO BE LEH T LOW FLOW CHANNEL

SET AT EL. 91.85 i BASIN 2

5 LF 30" HDRE @ 0.50% [TF[BOTTOM ELEVATION = 83.00
|| | 100—YR STORM ELEVATION = 86.49

—
—
)]

\ NOTIFY ENGINEER OF ANY INCONSISTENCIES PRIOR TO
\ CONSTRUCTION.
\ \ \ 6. CONTRACTOR TO BEGIN PIPE NETWORK CONSTRUCTION
\ \ AT TE-IN LOCATION (DOWNSTREAM) AND BUILD
\ UPSTREAM.
\ REFER TO ARCHITECTURAL DRAWINGS FOR EXACT ROOF
\ LEADER CONNECTION LOCATIONS. WHERE CONFLICTS
\ \ EXIST BETWEEN THESE PLANS AND ARCHITECTURAL
\ \ PLANS, CONTRACTOR TO NOTIFY THE ENGINEER BEFORE
\ CONSTRUCTION.
ALL PIPES SHALL BE HDPE UNLESS OTHERWISE NOTED.
10307 \ \ ALL INLETS SHALL BE TYPE B OR TYPE E UNLESS
D \ \ OTHERWISE NOTED.
10. PROPOSED PIPE CONNECTIONS TO STRUCTURES ARE TO
doy \ \ BE EQUIPPED WITH WATER—TIGHT JOINTS.
Lop \ 11. SPOT GRADES REPRESENT PAVEMENT GRADES OR
\ \ \ BOTTOM OF CURB UNLESS OTHERWISE NOTED.
% \ 12. ALL AREAS SHALL BE WELL GRADED TO MINIMIZE FLAT
Lop2l? \ AREAS, TO PROVIDE PROPER DRAINAGE, AND TO
\ \ PREVENT LOCALIZED PONDING.
\ \ 13. ALL SLOPES SHALL BE EQUAL TO OR LESS THAN 3:1.
33 LF 24" HDPE @ 0.30%

Logo7 WHERE SLOPES ARE GREATER THAN 3H:1V, EROSION
i D \/ \\\Q \ CONTROL MATTING SHALL BE USED.
18 LF 24" HDPE @ 0.30% \ 14. ALL STORMWATER MANAGEMENT FEATURES ON THE
\ \ PROPERTY SHALL BE INSPECTED AND CLEANED/REPAIRED
UNDER THE SUPERVISION OF THE TOWNSHIP ENGINEER

007
HW—201
95.01 \ =l d INV.: 80.10 (24") \ \
=307 \ AT THE TIME OF CONSTRUCTION.
\ \ 15. ALL STORMWATER INLETS ON THE PROPERTY AND ALONG
\ A \ ITS FRONTAGES SHALL BE EQUIPPED "N—ECO” GRATES.
\ \ 16. THE SIZES OF THE  PROPOSED ~ BERMS  ARE
WQ—2 \ SCHEMATICALLY SHOWN AND SUBJECT TO CHANGE BASED
BOTTOM OF RAIN 50 / 8~FT X 24—FT/VAULT \ \ ON FIELD CONDITIONS.
GARDEN TO BE 2 55 RIM:. 85.46 \ 17. ALL REINFORCED CONCRETE PIPES SHALL HAVE RUBBER
SET AT EL. 92.65 2 —_— INV.|IN (24" W): 80.65 \ \ O—RING GASKETS.
$

—
-
~

0cs-201_ \
_(REFER_,TO SHEET CS504)

-
©o

86

85

0D \ 84 LOD
Lo ¢ P
0 B2

—

F 24" HDPE @ 1.00%

93—
90—

(o]
(L]

LANGAN

PROJECT NO. 100775501

INV. OUT: 80.15 \ \
50—FT WETLAND \
=202 ~— T BUFFER (TYP) \ \
. 87.22 1336—04—0013.1 FRESHWATER o \ \
.'87.12 WETLANDS / WATER BOUNDARY-LINE 9 \ \ \
“ AS VERIFIED BY NJDEP (TYP) \ \
E @ 0.50% S \ \
T HW<—501 \ \
CB-2¢5 (TYPE E) 0 ~ INV.: 72.58 (24”) \
GR: 93.05 16 LF 10" S \
" SE): 87.46 HDPE @ 0.00% : \ \
N(\»]/o"oBl-)r: gggo ‘ 70 LF 24" HDPE @'0.30% \\ \
: - el Q |0CS+501
S/ (REFER TO SHEET CS504) \ \\
\ \
70/LF 24" HDPE # 0.50% HW—401 - a0l % \ \
INV.: 82.83 (247) 2 \ \
CB—203 (DOUBLE-B \ \
o GR: 92.76 /& \\ \
94.86h | {5 INV.,/OUT: 87.81 v
94796 ¥ a — 2 108 LF 24" HDPE @ 0.30% & 20 LF 18" RCP @ 0.30% & & \ \
: (=) 0 5 R S — o & ® \
S35 B CB-503 S , \ /
9552 - GR: 75.38 K % \ \ / 1/05 /21 PER AGENCY COMMENTS 3
: » 90 Qo INV. IN (10" SE): 73.04 N BASIN 5 2 \
92 . INV. OUT: 73.06 \ \
79.80 > ao [N \ 10/16 /20 PER NJDEP COMMENTS 2
81 : FES-503 /7 \¢ \
86 80.46 £9.29 INV.: 73.00/(187)\) \ \
93.91 20——158 \ 79.15) \ \ 9,/17,/20 PER TOWNSHIP COMMENTS 1
5555 535q 028 1S S LOW FLOW \
94.05 S 20 LF 10 : CHANNEL \ \ Dat Description N
BOTTOM OF RAIN—A iios M fTas 2 87,22 HDPE & 0.00% 20—FT WIDE \ ate P °
GARDEN TO BE ' 95.52 : 78.95 77.81 BOTTOM \ \
N ) 80|29 78.77 7649 SPILLWAY AT
SET ATTI(EL' 92.82 5577 2 o % Toko 5 57 YAATS ELEVATION =73.00\ EL. 75.8 \ \ / REVISIONS
cB-361 (TWPE E) , S © = ) : : ok stornt\ . 75.
CGR: 93.28 N ‘un) prs 81.28 VAR BOTTOM OF RAIN ELEVATION =74.65 b:';
INV. IN 10" N):3 89.20 93.92 ©f 7 : GARDEN TO BE o 10—MIL IMPERVIOUS HDPE LINER SHALL
L v. ouT] 89.12 ! r I 9.9/ SET AT EL. 74.93 S—_ BE INSTALLED 1—FT BELOW BASIN
— . 0CS<401 , 17 = BOTTOM TO ENSURE SEPARATION
[ 10" HDPE (REFER T0—" /- 8111 7817 76.76 2 BETWEEN GROUNDWATER AND BASIN
= @ 0.00% 8 S 79.43 =57 oy @, BOTTOM. LINER SHALL EXTEND 6—FT
iz |1 e e . 2 . . . 41 LF SHEET CS504) /- 1.60 ~J 76.91 : .. > BEYOND BASIN BOTTOM.
L LA /2SS LS S / 5 28O L — 24" HDPE WQ—4 f /9.95 3 o 76.03 "/ o
— 90— ———— @ 0.30% 8—FT X 11—FT VAYLT 80.66 79.99 =957 78.40 478.36 76.69
R & o AR IS RIM: 91.58 g
79.96
FES—301 INV. IN (24" SW);/ 84.67 87.50 75.97 /\ \ SIGNATURE RICHARD BURROW DATE SIGNED
LOW FLOW . » P ) INV. OUT: 84.12- 37.30 80.11 79.91 / \ \
cHANNEL 7| INV: 89.00 (247) (. 3 % - OUT: B4E: /.28 5 \ \ PROFESSIONAL ENGINEER
s UF oan 10—FT WIDE 75T : T57% U \ NJ Lic. No. 24GE04459300
- SPILLWAY AT B0.13 LOD \
HDPE ‘@ 0.30%/ - \
ST T K ',,.:‘..: T -.....“...;;,.:-.u IR B AN . D.l., EL. 87.3 81‘26 0.17 77 52 \
BASIN 3 (REFER TO SHEET €S504) ;o ii CHANNEL [B050 77.35 \ \
44-LF 24 HDPE @]0.30% Lo ; o \ L : )
BOTTOM ELEVATION = 89.00 5559 77.48 A S RE5—5703200 . \ \ Langan Engineering, Environmental, Surveying,
100—YR STORM :SE\;/;TL(\ZE;SF%ZWZAY S FES—403 /% 0.53 s 5'1 78.04 s = .+ 73.00 (307) P \ \\ Landscape Architecture and Geology, D.P.C.
T INV.: 8400 (24" & : i i
6.92% AT EL 9575 (247) BASIN 4 1o o Ty 26 LF 19" X 30" ELLIPTICAL CONC. (CLASS V) @ (0.30% / \ \ 300 Kimball Drive
> BOTTOM ELEVATION = 84.00 * @ o\ \ \ Parsippany, NJ 07054
5 % 100-YR STORM ELEVATION = 85.91 s X CB-501 (DOUBLE B) \ \
190] - GR: 75.82
r—v—— A7 FES—402 81.29 INV. OUT: 73.08 \\ \ T:973.560.4900 F:973.560.4901 www.langan.com
To5= 2 2 2 O)Q . INV.:—84.00 (18 ) 8780 7590 OO) \ \\ : NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400
; & \ \ Project
B— \ \
<=5 —0 \ N 1251 JUMPING
- - 87 / \ \ J
g _2 e - S / N / N N
LoD ‘ S L()D\k\\ i u\ /891 S 007 \\ \\ BROOK ROAD
[ S ———_ 2 - \ \
— Lo =k ——— —
T o A e ) e NN BOROUGH OF TINTON FALLS
TIE INTO —1 —OUF X
EISTING cUng &) INV.OUT: 8440 __ ___ EXISTING CURB \\ \\ BLOCK 128.03, LOT 47
~\-\
40 LF 18" HDPE @ 1.00% gl \\ \\ BAON-MOL{-I:I COUNTY NEW JERSEY
\ \ rawing e
,, N\ \
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\ \
\ \
\ \
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\\ \\
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/ B / B { B HDPE plate
| | | | | bolted to structure.
HDPE structural plastic
plate and grating
2’ WEIR, EL. 98.25 2' WERR, EL. 98.25 4 WER, EL. 85.75 4' WEIR, EL. 85.75 with 1 IN holes and a min.
of 30% of op: area
= —— manufactured by Flastic
1 | __/ / 3 WER, EL. 93.75 \ /_ 3 WEIR, EL. 93.75 Inc. or equal.
A A A A A A A ————f—
L- = | | T| -_f L- = I~ -_f L- = | | ™| -_f / cone. apron
Section HDPE structural plastic
plate and grating .
with 1 IN holes and a min. Isometrlc
| £ | 3" | | Of 0% of cpening arcs.
TRASH RACK ATTACHED TRASH RACK ATTACHED TRASH RACK ATTACHED Solutions Inc. or equal
TRASH RACK ATTACHED TO TOP OF STRUCTURE TRASH RACK ATTACHED TO TOP OF STRUCTURE TRASH RACK ATTACHED TO TOP OF STRUCTURE
TO TOP OF STRUCTURE B TO TOP OF STRUCTURE B TO TOP OF STRUCTURE B
__ TOP OF THE STRUCTURE __ TOP OF THE STRUCTURE __ TOP OF THE STRUCTURE S PLASTIC
2' WEIR, EL. 98.25 EL. 100.75 EL. 87.75 EL. 95.70
SOLUTIONS
HEREEEREN L LT L [T HEREEEREN L LT L [T HEREEEREN L LT L [T ’ INC.
T T T g xzm T P.0. Box 4386
, , “ , HHH , , “ HHH , , “ Finchester VA 22604
2 WER —| 2 WER —| 2 WER —| 4 WER —| 4 WER —| ; 3 WER —| 3 WER —| 1 I ° I BT B2
- EL. 98.25 EL. 85.75 EL. 93.75
a — . : ] ol i ] ] t N single BUP Elevati
g e . T L TRASH RACK s . T L TRASH RACK a8 . T L TRASH RACK orifice evation
= - -
> 3 B b B ORIFICE TRASH RACK
- R /_ CONCRETE / * \ e R /— CONCRETE / * \ e %) /_ CONCRETE / 3
. A L 3.5" ORIFICE ~\ ‘ -, L 5" ORIFICE ~\ ‘ A L 4.75" ORIFICE ~\
o i - o v - o |-
24" OUTLET PIPE —}*" g " BASIN BOTTOM EL. 95.00 24" QUTLET PIPE g " BASIN BOTTOM EL. 83.00 24" QUTLET PIPE —]*" 4 " BASIN BOTTOM EL. 89.00
¥ 6
e ;] X PROVIDE 6” CRUSHED o - ] PROVIDE 6" CRUSHED - - ] PROVIDE 6" CRUSHED W
& 2 STONE SUBBASE & ‘4 STONE SUBBASE < e ‘4 STONE SUBBASE “(r
o ‘. NN 4” . ‘. < 24 . ‘. AN . VARIES
OUTLET PIPE - “ OUTLET PIPE - OUTLET PIPE - iz A )
. I E M ' B e U
EL. 91.71 o _ /" EL. 80.75 _ _ w7 _ /" EL. 84.80
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NOTES:

1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
BLOCK 128.03, LOTS 47 SHOWN HEREON ARE BASED
ON "ALTA/NSPS  LAND TITLE  SURVEY” DATED
06/24/2020 PREPARED BY LANGAN ENGINEERING. THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD88).
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NOTES:
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BLOCK 128.03, LOTS 47 SHOWN HEREON ARE BASED
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06/24/2020 PREPARED BY LANGAN ENGINEERING. THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD88).
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NOTES:

1. BOUNDARY INFORMATION AND EXISTING FEATURES FOR
BLOCK 128.03, LOTS 47 SHOWN HEREON ARE BASED
ON "ALTA/NSPS  LAND TITLE  SURVEY” DATED
06/24/2020 PREPARED BY LANGAN ENGINEERING. THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD88).
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NOTES:
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BLOCK 128.03, LOTS 47 SHOWN HEREON ARE BASED
ON "ALTA/NSPS  LAND TITLE  SURVEY” DATED
06/24/2020 PREPARED BY LANGAN ENGINEERING. THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS
SATISFACTION PRIOR TO THE EXECUTION OF CONTRACTS
OR COMMENCING WORK. ANY DISCREPANCIES SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER OF RECORD.

2. ALL ELEVATIONS ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVD88).

LEGEND

91% TSS REMOVAL

— —_—
e ——

] X

TOTAL WATERSHED @% I e i =
AREA TO WQ-1 S "\
PERVIOUS : 1.25 AC \ \\ N NN DATD 89% TSS REMOVAL
IMPERVIOUS : 1.34 AC / N\ X
/4 NN\ 80% TSS REMOVAL

60% TSS REMOVAL

+
+|  42% TSS REMOVAL
4+
PROPOSED DELIVERY
STATION
TOTAL WATERSHED
AREA TO WQ—-3 kS
PERVIOUS : 3.35 AC -
IMPERVIOUS @ 2.19 AC ‘
/
7
\ !
\ ~~ /
- 70
\ / Langan Engineering, Environmental, Surveying,
A Landscape Architecture and Geology, D.P.C.
\\ /\ 300 Kimball Drive
/ T~ Parsippany, NJ 07054
S N \“‘\//-’/r},_ 77 TSl NN
\ ' O :‘%/’;/LO/‘—/ 7 NN T:973.560.4900 F:973.560.4901 www.langan.com
N y >, - ~ - e » = : — prt— ﬁ‘-/ p—— AN \ \ NJ CERTIFICATE OF AUTHORIZATION No. 24GA27996400
\ >\\_\/_ DA D - =7 e - z == < = — = = \\ N Project
% > — — — = — = = = > — — = _
>~ QL VARIABLE WIDTH RIGHT OF WAY SN
O\ BROOK ROAD
NN BOROUGH OF TINTON FALLS
D BLOCK 128.03, LOT 47
80 0 40 80 N
\ MONMOUTH COUNTY NEW JERSEY
SCALE: 1 INCH = 80 FEET Drawing Title

LANGAN

PROJECT NO. 100775501

Existing Watershed A Existing Watershed B Existing Watershed C
Total Area 34.81 AC Total Area 0.80 AC Total Area 114 AC Watershed Area of BMP Method TSS Removal BMP Method TSS Removal| Total TSS |Acreage-Removal PROPOSED TSS
Pervious Area 31.69 AC Pervious Area 0.80 AC Pervious Area 1.03 AC Treatment Rate Rate Removal Rate Rate
Buildings 0.40 AC Buildings 0.00 AC Buildings 0.00 AC Ala 1.29 MTD 80% | @ - 0% 80% 102.9 RE MOV AL
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APPENDIX A

Pre-Development Quantity Calculations



Existing Curve Number Calculations

HSG A HSG B HSG D
Grass Area| Wooded |Grass Areal| Wooded |Grass Area| Wooded | Weighted Total Impervious
Drainage Area Area (ac) (ac) Area (ac) (ac) Area (ac) (ac) Area (ac) | Pervious | Pervious | Area (ac)
CN=39 | CN=30 | CN=61 | CN=55 | CN=80 | CN= 77 CN Area (ac) CN =98
Al 19.16 11.74 0.46 6.19 0.00 0.42 0.07 47 18.89 0.27
A1l -Undisturbed 1.63 0.01 0.00 0.90 0.59 0.11 0.01 60 1.63 0.00
A2 9.62 2.62 0.00 3.10 1.08 0.00 0.00 52 6.79 2.83
A3 - Undisturbed 4.41 3.24 0.72 0.00 0.00 0.06 0.40 41 4.41 0.00
B 0.80 0.00 0.00 0.23 0.57 0.00 0.00 57 0.80 0.00
C 1.30 1.07 0.11 0.00 0.00 0.00 0.00 38 1.18 0.12




EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

EXISTING DRAINAGE AREA A1 - PERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(P,)*%s%* P, 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s>°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 100 ft
P2= 3.44 in
delta elevation= 6.8 ft
s= 0.068 ft/ft
Te= 0.097 hr = 5.8 min
SHALLOW CONCENTRATED FLOW
L= 1452 ft
delta elevation= 51.2 ft
s= 0.035 ft/ft
V (unpaved)= 3.03 ft/s (eqn.)
Te= 0.133 hr = 8.0 min
|[ToTAL 14 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
Calcs - Existing - 100775501
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LANGAN

EXISTING DRAINAGE AREA A1 - IMPERVIOUS

EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
6/26/2020

SHEET FLOW

Tc=

0.007(nL)*®

n = Manning's roughness coefficient
L = flow length

(PZ)O.SSOA

SHALLOW CONCENTRATED FLOW

P, -2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s>°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 41 ft
pP2= 344 in
delta elevation= 11t
s= 0.024 ft/ft
Te= 0.008 hr = 0.5 min
SHEET FLOW
n= 0.15
L= 59 ft
pP2= 344 in
delta elevation= 1.5 ft
s= 0.025 ft/ft
Te= 0.094 hr = 5.6 min
SHALLOW CONCENTRATED FLOW
L= 499 ft
delta elevation= 13.5 ft
s= 0.027 ft/ft
V (unpaved)= 2.65 ft/s (eqn.)
Te= 0.052 hr = 3.1 min
SHALLOW CONCENTRATED FLOW
L= 226 ft
delta elevation= 4.9 ft
s= 0.022 ft/ft
V (paved)= 2.99 ft/s (eqn.)
Te= 0.021 hr = 1.3 min
SHALLOW CONCENTRATED FLOW
L= 227 ft
delta elevation= 7.6 ft
s= 0.033 ft/ft
V (unpaved)= 2.95 ft/s (eqn.)
Te= 0.021 hr = 1.3 min
|[ToTAL 12 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc

Calcs - Existing - 100775501
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LANGAN EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ
Langan Project No. 100775501

EXISTING DRAINAGE AREA A1 (UNDISTURBED) - PERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°3s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°

CHANNEL FLOW

Tc= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.40

L= 100 ft

p2= 3.44 in

delta elevation= 2.7 ft
s= 0.027 ft/ft
Tc= 0.306 hr = 18.4 min

SHALLOW CONCENTRATED FLOW

L= 1486 ft
delta elevation= 47.5 ft
s= 0.032 ft/ft
V (unpaved)= 2.88 ft/s (eqgn.)
Tc= 0.143 hr = 8.6 min

|roTaL 27 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

EXISTING DRAINAGE AREA A2 - PERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*8 L = flow length
(Py)*%%* P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.40
L= 69 ft
P2= 3.44 in
delta elevation= 5.9 ft
s= 0.086 ft/ft
Te= 0.143 hr = 8.6 min
SHEET FLOW
n= 0.15
L= 31 ft
P2= 3.44 in
delta elevation= 3.9 ft
s= 0.126 ft/ft
Te= 0.030 hr = 1.8 min
SHALLOW CONCENTRATED FLOW
L= 492 ft
delta elevation= 19.6 ft
s= 0.040 ft/ft
V (unpaved)= 3.22 ft/s (eqn.)
Te= 0.042 hr = 2.5 min
PIPE FLOW
V= 2.00 ft/s
L= 372 ft
Te= 0.052 hr = 3.1 min
|roTaL 16 min |

\\langan.com\data\PAR\data5\100775501\Project Data\ Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
Calcs - Existing - 100775501
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LANGAN EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ
Langan Project No. 100775501

EXISTING DRAINAGE AREA A2 - IMPERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*8 L = flow length
(Py)*%%* P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW

Te= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.01

L= 100 ft

pP2= 3.44 in

delta elevation= 2 ft
s= 0.020 ft/ft
Te= 0.018 hr = 1.1 min

SHALLOW CONCENTRATED FLOW

L= 11 ft
delta elevation= 1.1 ft
s= 0.100 ft/ft
V (unpaved)= 5.10 ft/s (eqn.)
Te= 0.001 hr = 0.0 min
PIPE FLOW
V= 2.00 ft/s
L= 685 ft
Te= 0.095 hr = 5.7 min

|roTaL 7 min
| use10min

\\langan.com\data\PAR\data5\100775501\Project Data\ Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN

EXISTING DRAINAGE AREA A3 - PERVIOUS

EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
6/26/2020

SHEET FLOW

Tc= 0.007(nL)*®

n = Manning's roughness coefficient
L = flow length

(P2)0.550.4

SHALLOW CONCENTRATED FLOW

P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 100 ft
P2= 344 in
delta elevation= 3.6 ft
s= 0.036 ft/ft
Tc= 0.125 hr = 7.5 min
SHALLOW CONCENTRATED FLOW
L= 286 ft
delta elevation= 5.9 ft
s= 0.021 ft/ft
V (unpaved)= 2.32 ft/s (eqgn.)
Te= 0.034 hr = 2.1 min
|roTaL 10 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and

Quality\Tc Calcs - Existing - 100775501

6 of 9



LANGAN EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ
Langan Project No. 100775501
6/26/2020
EXISTING DRAINAGE AREA B - PERVIOUS

SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°%s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)

SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW

Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW

n= 0.40

L= 100 ft

P2= 3.44 in
delta elevation= 16.6 ft

s= 0.166 ft/ft
Te= 0.148 hr = 8.9 min

SHALLOW CONCENTRATED FLOW

L= 119 ft
delta elevation= 8.5 ft
s= 0.072 ft/ft
V (unpaved)= 4.32 ft/s (eqgn.)
Te= 0.008 hr = 0.5 min

|[rotaL 9 min
| use10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

EXISTING DRAINAGE AREA C - PERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)*%s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 43 ft
P2= 3.44 in
delta elevation= 2.33 ft
s= 0.054 ft/ft
Te= 0.054 hr 3.2 min
SHEET FLOW
n= 0.01
L= 57 ft
P2= 3.44 in
delta elevation= 1.67 ft
s= 0.029 ft/ft
Te= 0.010 hr 0.6 min
SHALLOW CONCENTRATED FLOW
L= 1345 ft
delta elevation= 35.9 ft
s= 0.027 ft/ft
V (paved)= 3.32 ft/s
Te= 0.113 hr 6.8 min
[ToTAL 11 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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EXISTING Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

EXISTING DRAINAGE AREA C - IMPERVIOUS 6/26/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)*%s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 100 ft
P2= 3.44 in
delta elevation= 3.32 ft
s= 0.033 ft/ft
Te= 0.015 hr = 0.9 min
SHALLOW CONCENTRATED FLOW
L= 1318 ft
delta elevation= 34.9 ft
s= 0.026 ft/ft
V (paved)= 3.31 ft/s (eqn.)
Te= 0.111 hr = 6.6 min
[ToTAL 8 min

| use10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
Calcs - Existing - 100775501
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Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DAA1 - Imperv.
’ Pre DAA2 Imperv Pre DAA1 (un) - Perv. Fre DAE - Perv.
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Hydrograph 2-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Pre DAA1 - Perv. 0.280 13.30 7,529 -

2 NRCS Runoff Pre DA A1 - Imperv. 0.732 1217 3,241 -

3 Junction Pre DAA1 0.732 1217 10,770 1,2

5 NRCS Runoff Pre DA A1 (un) - Perv. 0.362 12.47 2,993 -

7 NRCS Runoff Pre DAA2 - Perv. 0.391 12.47 5,635 -

8 NRCS Runoff Pre DA A2 Imperv 7.678 1217 33,971 -

9 Junction Pre Drainage Area A2 7.757 12.17 39,606 7,8

10 Pond Route Ex. Pond Outflow 3.975 12.37 37,632 9 96.75 33,332
12 NRCS Runoff Pre DA A3 (un) 0.014 23.07 349 -

14 Junction Pre DA A Disturbed 4.360 12.33 48,402 3,10

15 Junction Pre DA A Undisturbed 0.362 12.47 3,342 5,12

17 NRCS Runoff Pre DAB - Perv. 0.162 12.27 1,179 -

19 NRCS Runoff Pre DA C - Perv. 0.001 23.93 8.38 -

20 NRCS Runoff Pre DA C - Imperv. 0.326 1217 1,440 -

21 Junction Pre DAC 0.326 1217 1,449 19, 20




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 - Perv.

01-04-2021

Hyd. No. 1

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=18.89 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.280 cfs
=13.30 hrs

= 7,529 cuft
=47

=14.0 min

= NOAA Type D
=484

0.287

0.26

0.24

0.22

0.2

0.18

0.16

0.14

Q (cfs)

0.12

0.1

0.08+

0.06

0.04

0.02

Qp =0.28 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 - Imperv.

01-04-2021

Hyd. No. 2

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

= 2-yr

=2 min
=0.27 ac
= User
=3.44in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.732 cfs
=12.17 hrs

= 3,241 cuft
=98

=12.0 min

= NOAA Type D
=484

0.95+

0.9

0.85

0.8

0.75+

0.7

0.65

Q (cfs)

0.357

0.3

0.25+

0.2

0.15+

0.1

0.05

Qp =0.73 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1

01-04-2021

Hyd. No. 3

Hydrograph Type = Junction
Storm Frequency = 2-yr
Time Interval =2 min

Inflow Hydrographs =1, 2

Peak Flow =0.732 cfs
Time to Peak =12.17 hrs
Hydrograph Volume = 10,770 cuft
Total Contrib. Area =19.16 ac

19
0.95—-
0.9
0.85
0.8
0.75

0.7

0.657

Qp = 0.73 cfs
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Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 (un) - Perv.

01-04-2021

Hyd. No. 5

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area
Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

= 2-yr

=2 min

=1.63 ac

= User

=3.44 in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.362 cfs
=12.47 hrs

= 2,993 cuft
=60

= 27.0 min

= NOAA Type D
=484

0.36

0.34

0.32

0.3

0.28-

0.26

0.24

0.22

0.2

0.18

Q (cfs)

0.16

0.14

0.12

0.1

0.08+

0.06

0.04

0.02

Qp =0.36 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A2 - Perv. Hyd. No. 7

Hydrograph Type = NRCS Runoff Peak Flow =0.391 cfs
Storm Frequency = 2-yr Time to Peak =12.47 hrs
Time Interval =2 min Runoff Volume = 5,635 cuft
Drainage Area =6.79 ac Curve Number =52

Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.39 cfs
0.4

0.38-
0.36
0.34+
0.32+

0.3
0.28+
0.26
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0.22
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A2 Imperv Hyd. No. 8
Hydrograph Type = NRCS Runoff Peak Flow =7.678 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 33,971 cuft
Drainage Area =283 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =7.68 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre Drainage Area A2 Hyd. No. 9

Hydrograph Type = Junction Peak Flow =7.757 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 39,606 cuft
Inflow Hydrographs =7, 8 Total Contrib. Area =9.62 ac

Qp =7.76 cfs

8_
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Ex. Pond Outflow Hyd. No. 10
Hydrograph Type = Pond Route Peak Flow = 3.975 cfs
Storm Frequency = 2-yr Time to Peak =12.37 hrs
Time Interval =2 min Hydrograph Volume = 37,632 cuft
Inflow Hydrograph =9 - Drainage Area A2 Max. Elevation =96.75 ft
Pond Name = Existing Pond Max. Storage = 33,332 cuft

Pond Routing by Storage Indication Method

N

Qp = 3.98 cfs

Center of mass detention time = 1.36 hrs

o
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N
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T
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9 10 M
Time (hrs)

= Drainage Area A2 = Ex. Pond Outflow
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Existing Pond Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 95.03
0.00 95.03 19,173 0.000 0.000
Voids (%) 100.00 0.97 96.00 19,173 18,598 18,598
Volume Calc None 1.97 97.00 20,228 19,700 38,298
2.97 98.00 21,661 20,944 59,242
Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Existing Pond Stage-Discharge
Culvert / Orifices Culvert ) Onleces 2 Perforated Riser

Rise, in 30 Hole Diameter, in
Span, in 30 No. holes
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 95.03 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 53
Barrel Slope, % 5
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Circular Rectangular Broad Crested Exfiltration, in/hr
Crest Elevation, ft 96.3 97
Crest Length, ft 4 45
Angle, deg 5.7 (10:1)
Weir Coefficient, Cw 3.3 3.3

*Routes through Culvert.

Stage-Discharge

981
97.8
97.6

Elev (ft)
%
(o)}
|
(1)) abeis

T T
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Discharge (cfs)

— Top of Pond = Culvert == Rectangular == Broad Crested Total Q




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

Existing Pond

01-04-2021

Stage-Storage-Discharge Summary

Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 95.03 0.000 0.000 0.000 0.000 0.000
0.97 96.00 18,598 | 0.000 0.000 0.000 0.000
1.97 97.00 | 38,298 |7.6920c 7.692s | 0.000 7.692
2.97 98.00 | 59,242 | 17.81 oc 17.81s | 174.9 192.7

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir




Project Name:

Pond Report

Hydrology Studio v 3.0.0.16

01-04-2021

Pond Drawdown

Existing Pond

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A3 (un)

01-04-2021

Hyd. No. 12

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

= 2-yr

=2 min

=4.41 ac
= User
=3.44 in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.014 cfs

= 23.07 hrs

= 349 cuft

=41

=10.0 min

= NOAA Type D
=484

0.0141

0.013

0.012

0.011

0.01

0.009

0.008

0.007

Q (cfs)

0.006

0.005

0.004

0.003

0.002

0.001

Qp =0.01 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A Disturbed Hyd. No. 14
Hydrograph Type = Junction Peak Flow = 4.360 cfs
Storm Frequency = 2-yr Time to Peak =12.33 hrs
Time Interval =2 min Hydrograph Volume = 48,402 cuft
Inflow Hydrographs =3, 10 Total Contrib. Area =19.16 ac
Qp =4.36 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A Undisturbed

01-04-2021

Hyd. No. 15

Hydrograph Type = Junction
Storm Frequency = 2-yr
Time Interval =2 min

Inflow Hydrographs =5, 12

Peak Flow =0.362 cfs
Time to Peak =12.47 hrs
Hydrograph Volume = 3,342 cuft
Total Contrib. Area =6.04 ac
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0.32

0.3
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Q (cfs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA B - Perv. Hyd. No. 17

Hydrograph Type = NRCS Runoff Peak Flow =0.162 cfs
Storm Frequency = 2-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume =1,179 cuft
Drainage Area =0.8 ac Curve Number =57

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.16 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Perv.

01-04-2021

Hyd. No. 19

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=1.18 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.001 cfs

= 23.93 hrs

= 8.38 cuft

=38

=11.0 min

= NOAA Type D
=484

0.00095

0.0009+

0.00085

0.0008

0.00075+

0.0007

0.00065

0.0006

0.00055+

ﬁ 0.0005

o
0.00045
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0.00035
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0.00025
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0.0001+
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Qp =0.00 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

01-04-2021

Hyd. No. 20

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=0.12 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm
Shape Factor

=0.326 cfs
=12.17 hrs

= 1,440 cuft
=98

=10.0 min

= NOAA Type D
=484

0.32

0.3

0.28+

0.26

0.24

0.22

0.2

0.18+

0.16

Q (cfs)

0.14

0.12

0.1

0.08

0.06

0.04

0.02+

Qp =0.33 cfs

Time (hrs)




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DAC

01-04-2021

Hyd. No. 21

Hydrograph Type = Junction
Storm Frequency = 2-yr
Time Interval =2 min

Inflow Hydrographs =19, 20

Peak Flow =0.326 cfs
Time to Peak =12.17 hrs
Hydrograph Volume = 1,449 cuft
Total Contrib. Area =1.3ac

0.32+

0.3

0.28+
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0.18+
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Qp = 0.33 cfs
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Hydrograph 10-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Pre DAA1 - Perv. 6.148 12.30 44,033 -

2 NRCS Runoff Pre DA A1 - Imperv. 1.142 1217 5,147 -

3 Junction Pre DAA1 7.006 12.23 49,180 1,2

5 NRCS Runoff Pre DA A1 (un) - Perv. 1.459 12.37 8,863 -

7 NRCS Runoff Pre DAA2 - Perv. 4.329 12.23 22,940 -

8 NRCS Runoff Pre DA A2 Imperv 11.97 1217 53,951 -

9 Junction Pre Drainage Area A2 15.74 12.20 76,892 7,8

10 Pond Route Ex. Pond Outflow 10.40 12.33 74,917 9 97.04 39,232
12 NRCS Runoff Pre DA A3 (un) 0.405 12.40 5,890 -

14 Junction Pre DA A Disturbed 17.02 12.33 124,097 3,10

15 Junction Pre DA A Undisturbed 1.856 12.37 14,754 5,12

17 NRCS Runoff Pre DAB - Perv. 0.886 12.20 3,848 -

19 NRCS Runoff Pre DA C - Perv. 0.047 13.00 1,026 -
20 NRCS Runoff Pre DA C - Imperv. 0.508 1217 2,288 -
21 Junction Pre DAC 0.508 1217 3,314 19, 20




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A1 - Perv. Hyd. No. 1
Hydrograph Type = NRCS Runoff Peak Flow =6.148 cfs
Storm Frequency =10-yr Time to Peak =12.30 hrs
Time Interval =2 min Runoff Volume = 44,033 cuft
Drainage Area =18.89 ac Curve Number =47
Tc Method = User Time of Conc. (Tc) =14.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =6.15 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 - Imperv.

01-04-2021

Hyd. No. 2

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
=10-yr

=2 min

=0.27 ac

= User
=5.33in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=1.142 cfs
=12.17 hrs

= 5,147 cuft
=98

=12.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.14 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A1 Hyd. No. 3
Hydrograph Type = Junction Peak Flow = 7.006 cfs
Storm Frequency =10-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume  =49,180 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area =19.16 ac
Qp =7.01 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 (un) - Perv.

01-04-2021

Hyd. No. 5

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
=10-yr

=2 min

=1.63 ac

= User
=5.33in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.459 cfs
=12.37 hrs

= 8,863 cuft
=60

= 27.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.46 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A2 - Perv. Hyd. No. 7
Hydrograph Type = NRCS Runoff Peak Flow =4.329 cfs
Storm Frequency =10-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 22,940 cuft
Drainage Area =6.79 ac Curve Number =52
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =4.33 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A2 Imperv Hyd. No. 8
Hydrograph Type = NRCS Runoff Peak Flow =11.97 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 53,951 cuft
Drainage Area =283 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =11.97 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre Drainage Area A2

01-04-2021

Hyd. No. 9

Hydrograph Type = Junction
Storm Frequency = 10-yr
Time Interval =2 min

Inflow Hydrographs =7, 8

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=15.74 cfs
=12.20 hrs
= 76,892 cuft
=9.62 ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Ex. Pond Outflow Hyd. No. 10
Hydrograph Type = Pond Route Peak Flow =10.40 cfs
Storm Frequency =10-yr Time to Peak =12.33 hrs
Time Interval =2 min Hydrograph Volume  =74,917 cuft
Inflow Hydrograph =9 - Drainage Area A2 Max. Elevation =97.04 ft
Pond Name = Existing Pond Max. Storage = 39,232 cuft

Q (cfs)

0

1

2

Pond Routing by Storage Indication Method

Qp = 10.40 cfs

Center of mass detention time = 1.01 hrs

3

4

5

6

7

8 9 10 11 12 13 14 15 16 17
Time (hrs)

= Drainage Area A2 = Ex. Pond Outflow

O_ﬁ—l—'—l—rl'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I\F—ﬁ

18 19 20 21 22 23 24 25 26 27




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A3 (un)

01-04-2021

Hyd. No. 12

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

=10-yr

=2 min
=4.41 ac

= User

=5.33in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.405 cfs
=12.40 hrs

= 5,890 cuft
=41

=10.0 min

= NOAA Type D
=484

0.4
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0.18+
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A Disturbed

01-04-2021

Hyd. No. 14

Hydrograph Type = Junction
Storm Frequency =10-yr
Time Interval =2 min

Inflow Hydrographs =3, 10

Peak Flow =17.02 cfs
Time to Peak =12.33 hrs
Hydrograph Volume = 124,097 cuft
Total Contrib. Area =19.16 ac
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A Undisturbed Hyd. No. 15

Hydrograph Type = Junction Peak Flow = 1.856 cfs
Storm Frequency =10-yr Time to Peak =12.37 hrs
Time Interval =2 min Hydrograph Volume = 14,754 cuft
Inflow Hydrographs =5, 12 Total Contrib. Area =6.04 ac

Qp = 1.86 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA B - Perv.

01-04-2021

Hyd. No. 17

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min

=0.8 ac
= User

=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.886 cfs
=12.20 hrs

= 3,848 cuft
=57

=10.0 min

= NOAA Type D
=484

0.95+

0.9

0.85

0.8

0.75+

0.7

0.65

Q (cfs)

0.357

0.3

0.25+

0.2
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0.05

Qp =0.89 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA C - Perv. Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow = 0.047 cfs
Storm Frequency =10-yr Time to Peak =13.00 hrs
Time Interval =2 min Runoff Volume = 1,026 cuft
Drainage Area =1.18 ac Curve Number =38

Tc Method = User Time of Conc. (Tc) =11.0 min

Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.05 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

01-04-2021

Hyd. No. 20

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=0.12 ac
= User
=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.508 cfs
=12.17 hrs

= 2,288 cuft
=98

=10.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DAC Hyd. No. 21

Hydrograph Type = Junction Peak Flow = 0.508 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 3,314 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =1.3ac

Qp = 0.51 cfs

19
0.95—-
0.9
0.85
0.8
0.75+

0.7

0.65

Q (cfs)
o
T

0.357

0.3

0.25+

0.2

0.15+

0.1

0.05+

—

e
e ——
0 L ey e By L By By B L B L I N BN Y L L BN B BN B BN R B |

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)

— DA C-Perv.— DA C - Imperv. — DA C




Hydrograph 25-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Pre DAA1 - Perv. 15.84 12.23 82,392 -
2 NRCS Runoff Pre DA A1 - Imperv. 1.428 1217 6,480 -
3 Junction Pre DAA1 17.08 12.23 88,872 1,2
5 NRCS Runoff Pre DA A1 (un) - Perv. 2.416 12.37 13,957 -
7 NRCS Runoff Pre DAA2 - Perv. 8.515 12.23 39,514 -
8 NRCS Runoff Pre DA A2 Imperv 14.97 1217 67,920 -
9 Junction Pre Drainage Area A2 22.86 12.20 107,434 7,8
10 Pond Route Ex. Pond Outflow 19.56 12.27 105,460 9 97.16 41,591
12 NRCS Runoff Pre DA A3 (un) 1.835 12.23 12,931 -
14 Junction Pre DA A Disturbed 35.98 12.27 194,332 3,10
15 Junction Pre DA A Undisturbed 4.067 12.30 26,388 5,12
17 NRCS Runoff Pre DAB - Perv. 1.523 12.20 6,240 -
19 NRCS Runoff Pre DA C - Perv. 0.254 12.30 2,570 -
20 NRCS Runoff Pre DA C - Imperv. 0.635 1217 2,880 -
21 Junction Pre DAC 0.819 12.20 5,450 19, 20




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A1 - Perv. Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 15.84 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 82,392 cuft
Drainage Area =18.89 ac Curve Number =47

Tc Method = User Time of Conc. (Tc) =14.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =15.84 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 - Imperv.

01-04-2021

Hyd. No. 2

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 25-yr

=2 min

=0.27 ac

= User
=6.65in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.428 cfs
=12.17 hrs

= 6,480 cuft
=98

=12.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.43 cfs
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T
2

T
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1

01-04-2021

Hyd. No. 3

Hydrograph Type = Junction
Storm Frequency = 25-yr
Time Interval =2 min

Inflow Hydrographs =1, 2

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=17.08 cfs
=12.23 hrs
= 88,872 cuft
=19.16 ac

197

18+

17

16

157

14

13

12+

114

Qp = 17.08 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A1 (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =2.416 cfs
Storm Frequency = 25-yr Time to Peak =12.37 hrs
Time Interval =2 min Runoff Volume = 13,957 cuft
Drainage Area =1.63 ac Curve Number =60
Tc Method = User Time of Conc. (Tc) = 27.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =2.42 cfs
3_
2_
S
1 —
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A2 - Perv. Hyd. No. 7
Hydrograph Type = NRCS Runoff Peak Flow =8.515 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 39,514 cuft
Drainage Area =6.79 ac Curve Number =52
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =8.52 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A2 Imperv

01-04-2021

Hyd. No. 8

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area
Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 25-yr
=2 min

=2.83 ac

= User
=6.65in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=14.97 cfs
=12.17 hrs

= 67,920 cuft
=98

=10.0 min

= NOAA Type D
=484

Q (cfs)

0 I

Qp =14.97 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre Drainage Area A2 Hyd. No. 9
Hydrograph Type = Junction Peak Flow = 22.86 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 107,434 cuft

Inflow Hydrographs =7, 8

Total Contrib. Area =9.62 ac
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Qp = 22.86 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Ex. Pond Outflow Hyd. No. 10
Hydrograph Type = Pond Route Peak Flow = 19.56 cfs
Storm Frequency = 25-yr Time to Peak =12.27 hrs
Time Interval =2 min Hydrograph Volume = 105,460 cuft
Inflow Hydrograph =9 - Drainage Area A2 Max. Elevation =97.16 ft
Pond Name = Existing Pond Max. Storage = 41,591 cuft

Pond Routing by Storage Indication Method

Qp = 19.56 cfs

Center of mass detention time = 49 min
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= Drainage Area A2 = Ex. Pond Outflow
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A3 (un) Hyd. No. 12

Hydrograph Type = NRCS Runoff Peak Flow =1.835 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume =12,931 cuft
Drainage Area =441 ac Curve Number =41

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.84 cfs

Q (cfs)
n
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A Disturbed Hyd. No. 14

Hydrograph Type = Junction Peak Flow = 35.98 cfs
Storm Frequency = 25-yr Time to Peak =12.27 hrs
Time Interval =2 min Hydrograph Volume = 194,332 cuft
Inflow Hydrographs =3, 10 Total Contrib. Area =19.16 ac

Qp = 35.98 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A Undisturbed Hyd. No. 15
Hydrograph Type = Junction Peak Flow = 4.067 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Hydrograph Volume = 26,888 cuft
Inflow Hydrographs =5, 12 Total Contrib. Area =6.04 ac
Qp =4.07 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA B - Perv. Hyd. No. 17

Hydrograph Type = NRCS Runoff Peak Flow =1.523 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 6,240 cuft
Drainage Area =0.8 ac Curve Number =57

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.52 cfs

Q (cfs)
n
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA C - Perv. Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow = 0.254 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Runoff Volume = 2,570 cuft
Drainage Area =1.18 ac Curve Number =38

Tc Method = User Time of Conc. (Tc) =11.0 min

Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.25 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

01-04-2021

Hyd. No. 20

= NRCS Runoff
= 25-yr

=2 min

=0.12 ac

= User
=6.65in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.635 cfs
=12.17 hrs

= 2,880 cuft
=98

=10.0 min

= NOAA Type D
=484

0.95+

0.9

0.85

0.8

0.75+

0.7

0.65
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DAC Hyd. No. 21

Hydrograph Type = Junction Peak Flow =0.819 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 5,450 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =1.3ac

Qp = 0.82 cfs
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Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Pre DAA1 - Perv. 38.66 12.23 173,256 -

2 NRCS Runoff Pre DA A1 - Imperv. 1.959 1217 8,965 -

3 Junction Pre DAA1 40.36 12.23 182,220 1,2

5 NRCS Runoff Pre DA A1 (un) - Perv. 4.416 12.37 24,775 -

7 NRCS Runoff Pre DAA2 - Perv. 17.80 12.20 76,873 -

8 NRCS Runoff Pre DA A2 Imperv 20.53 1217 93,964 -

9 Junction Pre Drainage Area A2 37.67 12.20 170,837 7,8

10 Pond Route Ex. Pond Outflow 35.85 12.23 168,862 9 97.29 44,412
12 NRCS Runoff Pre DA A3 (un) 6.782 12.20 31,090 -

14 Junction Pre DA A Disturbed 76.21 12.23 351,082 3,10

15 Junction Pre DA A Undisturbed 10.23 12.20 55,865 5,12

17 NRCS Runoff Pre DAB - Perv. 2.895 1217 11,425 -

19 NRCS Runoff Pre DA C - Perv. 1.343 12.20 6,813 -

20 NRCS Runoff Pre DA C - Imperv. 0.871 1217 3,984 -

21 Junction Pre DAC 2.186 12.20 10,798 19, 20




Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A1 - Perv. Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 38.66 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 173,256 cuft
Drainage Area =18.89 ac Curve Number =47

Tc Method = User Time of Conc. (Tc) =14.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp = 38.66 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A1 - Imperv.

01-04-2021

Hyd. No. 2

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr

=2 min

=0.27 ac

= User
=9.11in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.959 cfs
=12.17 hrs

= 8,965 cuft
=98

=12.0 min

= NOAA Type D
=484

Q (cfs)
n

01—

Qp =1.96 cfs
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A1 Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 40.36 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 182,220 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area =19.16 ac

Qp = 40.36 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A1 (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =4.416 cfs
Storm Frequency =100-yr Time to Peak =12.37 hrs
Time Interval =2 min Runoff Volume = 24,775 cuft
Drainage Area =1.63 ac Curve Number =60
Tc Method = User Time of Conc. (Tc) = 27.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =4.42 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A2 - Perv. Hyd. No. 7

Hydrograph Type = NRCS Runoff Peak Flow =17.80 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 76,873 cuft
Drainage Area =6.79 ac Curve Number =52

Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =17.80 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA A2 Imperv

01-04-2021

Hyd. No. 8

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr
=2 min

=2.83 ac

= User
=9.11in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 20.53 cfs
=12.17 hrs

= 93,964 cuft
=98

=10.0 min

= NOAA Type D
=484

O

Qp = 20.53 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre Drainage Area A2

01-04-2021

Hyd. No. 9

Hydrograph Type = Junction
Storm Frequency =100-yr
Time Interval =2 min

Inflow Hydrographs =7, 8

Peak Flow = 37.67 cfs
Time to Peak =12.20 hrs
Hydrograph Volume = 170,837 cuft
Total Contrib. Area =9.62 ac

Q (cfs)

O_t

Qp = 37.67 cfs
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— DA A2 - Perv. = DA A2 Imperv = Drainage Area A2




Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021

Ex. Pond Outflow Hyd. No. 10

Hydrograph Type = Pond Route Peak Flow = 35.85 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 168,862 cuft
Inflow Hydrograph =9 - Drainage Area A2 Max. Elevation =97.29 ft
Pond Name = Existing Pond Max. Storage = 44,412 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 37 min

Qp = 35.85 cfs

Q (cfs)
N
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= Drainage Area A2 = Ex. Pond Outflow




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A3 (un) Hyd. No. 12
Hydrograph Type = NRCS Runoff Peak Flow =6.782 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 31,090 cuft
Drainage Area =441 ac Curve Number =41
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =6.78 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA A Disturbed Hyd. No. 14
Hydrograph Type = Junction Peak Flow =76.21 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 351,082 cuft
Inflow Hydrographs =3, 10 Total Contrib. Area =19.16 ac

Q (cfs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA A Undisturbed Hyd. No. 15

Hydrograph Type = Junction Peak Flow =10.23 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 55,865 cuft
Inflow Hydrographs =5, 12 Total Contrib. Area =6.04 ac

Qp =10.23 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DA B - Perv. Hyd. No. 17
Hydrograph Type = NRCS Runoff Peak Flow = 2.895 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 11,425 cuft
Drainage Area =0.8 ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =2.89 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021

Pre DA C - Perv. Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow =1.343 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 6,813 cuft
Drainage Area =1.18 ac Curve Number =38

Tc Method = User Time of Conc. (Tc) =11.0 min

Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.34 cfs

Q (cfs)
n
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

01-04-2021

Hyd. No. 20

= NRCS Runoff
= 100-yr

=2 min

=0.12 ac

= User
=9.11in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.871 cfs
=12.17 hrs

= 3,984 cuft
=98

=10.0 min

= NOAA Type D
=484

0.95+

0.9
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0.7

0.65
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Qp =0.87 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 01-04-2021
Pre DAC Hyd. No. 21
Hydrograph Type = Junction Peak Flow = 2.186 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 10,798 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =1.3ac
Qp =2.19 cfs
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APPENDIX B

Post-Development Quantity Calculations



Proposed Curve Number Calculations

HSG A HSG B HSG D
Grass Area| Wooded | Grass Area| Wooded | Grass Area| Wooded | Weighted Total Impervious
Drainage Area Area (ac) (ac) Area (ac) (ac) Area (ac) (ac) Area (ac) | Pervious | Pervious Area (ac)
CN= 39 CN= 30 CN= 61 CN= 55 CN= 80 CN= 77 CN Area (ac) CN =98
Ala 3.88 0.19 0.00 1.01 0.06 0.00 0.00 57 1.25 2.63
Alb 3.64 1.04 0.00 0.26 0.00 0.16 0.00 47 1.46 2.18
Ala -Undisturbed 1.29 0.00 0.00 0.72 0.58 0.00 0.00 58 1.29 0.00
Alb -Undisturbed 0.33 0.01 0.00 0.19 0.01 0.11 0.01 67 0.33 0.00
A2 5.21 0.72 0.00 0.14 0.00 0.00 0.00 43 0.86 4.35
A3 - Undisturbed 4.41 3.24 0.72 0.00 0.00 0.06 0.40 41 4.41 0.00
Ada 7.85 0.83 0.00 1.49 1.02 0.00 0.00 54 3.34 4,51
Adb 3.60 1.50 0.00 0.00 0.00 0.00 0.00 39 1.50 2.10
A5 1.00 0.81 0.00 0.00 0.00 0.00 0.00 39 0.81 0.19
A6 2.23 0.84 0.00 0.00 0.00 0.00 0.00 39 0.84 1.39
A7 1.90 1.61 0.00 0.00 0.00 0.29 0.00 45 1.90 0.00
0.80 0.00 0.00 0.23 0.57 0.00 0.00 57 0.80 0.00
0.78 0.72 0.00 0.00 0.00 0.00 0.00 39 0.72 0.06




LANGAN

PROPOSED DRAINAGE AREA A1a - PERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc=

0.007(nL)%®

(PZ)O.SSOA

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.40
L= 59 ft
pP2= 3.44 in
delta elevation= 54 ft
s= 0.092 ft/ft
Te= 0.123 hr = 7.4 min
SHEET FLOW
n= 0.15
L= 41 ft
pP2= 3.44 in
delta elevation= 7.3 ft
s= 0.178 ft/ft
Te= 0.032 hr = 1.9 min
SHALLOW CONCENTRATED FLOW
L= 120 ft
delta elevation= 7.3 ft
s= 0.061 ft/ft
V (unpaved)= 3.98 ft/s (eqgn.)
Te= 0.008 hr = 0.5 min
SHALLOW CONCENTRATED FLOW
L= 52 ft
delta elevation= 0.5 ft
s= 0.010 ft/ft
V (paved)= 2.01 ft/s (eqgn.)
Te= 0.007 hr = 0.4 min
PIPE FLOW
V= 2.00 ft/s
L= 998 ft
Te= 0.139 hr = 8.3 min
|[roTaL 19 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
Calcs - Proposed - 100775501
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LANGAN

PROPOSED DRAINAGE AREA A1a - IMPERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc= 0.007(nL)*®

(P2 )0.580.4

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 100 ft
pP2= 3.44 in
delta elevation= 1.080 ft
s= 0.011 ft/ft
Te= 0.023 hr = 1.4 min
SHALLOW CONCENTRATED FLOW
L= 24 ft
delta elevation= 0.5 ft
s= 0.021 ft/ft
V (unpaved)= 2.33 ft/s (eqn.)
Te= 0.003 hr = 0.2 min
PIPE FLOW
V= 2.00 ft/s
L= 998 ft
Te= 0.139 hr = 8.3 min
|roTAL 10 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

PROPOSED DRAINAGE AREA A1b - PERVIOUS

12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 45 ft
pP2= 3.44 in
delta elevation= 1.9 ft
s= 0.042 ft/ft
Te= 0.062 hr = 3.7 min
SHEET FLOW
n= 0.01
L= 55 ft
pP2= 3.44 in
delta elevation= 1.3 ft
s= 0.024 ft/ft
Te= 0.010 hr = 0.6 min
SHALLOW CONCENTRATED FLOW
L= 238 ft
delta elevation= 8.3 ft
s= 0.035 ft/ft
V (paved)= 3.80 ft/s (eqgn.)
Te= 0.017 hr = 1.0 min
PIPE FLOW
V= 2.00 ft/s
L= 74 ft
Te= 0.010 hr = 0.6 min
|[roTaL 6 min
USE 10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN

PROPOSED DRAINAGE AREA A1b - IMPERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc= 0.007(nL)*®

(P2 )0.580.4

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 100 ft
pP2= 3.44 in
delta elevation= 4.100 ft
s= 0.041 ft/ft
Te= 0.014 hr = 0.8 min
SHALLOW CONCENTRATED FLOW
L= 331 ft
delta elevation= 11.8 ft
s= 0.036 ft/ft
V (paved)= 3.84 ft/s (eqn.)
Te= 0.024 hr = 1.4 min
PIPE FLOW
V= 2.00 ft/s
L= 246 ft
Te= 0.034 hr = 2.1 min
|roTAL 4 min
USE 10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN

PROPOSED DRAINAGE AREA A1a UNDISTURBED - PERVIOUS

PROPOSED Tc CALCS
1215 Jumping Brook Road

Tinton Falls, NJ

Langan Project No. 100775501

12/30/2020

SHEET FLOW

0.007(nL)*®

(P2)0'5SO‘4

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.40
L= 14 ft
P2= 3.44 in
delta elevation= 1.3 ft
s= 0.093 ft/ft
Te= 0.039 hr = 2.3 min
SHEET FLOW
n= 0.15
L= 86 ft
P2= 3.44 in
delta elevation= 4.5 ft
s= 0.052 ft/ft
Tc= 0.095 hr = 5.7 min
SHALLOW CONCENTRATED FLOW
L= 60 ft
delta elevation= 10.9 ft
s= 0.182 ft/ft
V (unpaved)= 6.88 ft/s (eqgn.)
Te= 0.002 hr = 0.1 min
CHANNEL / PIPE FLOW
V= 2.00 ft/s
L= 990 ft
Tc= 0.137 hr = 8.2 min
|[rotaL 16 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

PROPOSED DRAINAGE AREA A1a UNDISTURBED - PERVIOUS

12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°%s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 100 ft
P2= 3.44 in
delta elevation= 12 ft
s= 0.120 ft/ft
Te= 0.077 hr = 4.6 min
CHANNEL / PIPE FLOW
V= 2.00 ft/s
L= 217 ft
Tc= 0.030 hr = 1.8 min
SHALLOW CONCENTRATED FLOW
L= 75 ft
delta elevation= 43 ft
s= 0.057 ft/ft
V (paved)= 4.86 ft/s (eqgn.)
Te= 0.004 hr = 0.3 min
CHANNEL / PIPE FLOW
V= 2.00 ft/s
L= 245 ft
Tc= 0.034 hr = 2.0 min
[rotaL 9 min

| use10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

PROPOSED DRAINAGE AREA A2 - PERVIOUS

12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 12 ft
pP2= 3.44 in
delta elevation= 0.7 ft
s= 0.058 ft/ft
Te= 0.019 hr = 1.1 min
SHEET FLOW
n= 0.01
L= 88 ft
pP2= 3.44 in
delta elevation= 3.1 ft
s= 0.035 ft/ft
Te= 0.013 hr = 0.8 min
SHALLOW CONCENTRATED FLOW
L= 472 ft
delta elevation= 13.5 ft
s= 0.029 ft/ft
V (unpaved)= 2.73 ft/s (eqgn.)
Te= 0.048 hr = 2.9 min
PIPE FLOW
V= 2.00 ft/s
L= 407 ft
Te= 0.057 hr = 3.4 min
|[roTaL 8 min
USE 10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA A2 - IMPERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW

Tc= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.01

L= 100 ft

P2= 3.44 in

delta elevation= 3.470 ft
s= 0.035 ft/ft
Te= 0.014 hr = 0.9 min

SHALLOW CONCENTRATED FLOW

L= 460 ft
delta elevation= 13.2 ft
s= 0.029 ft/ft
V (paved)= 3.44 ft/s (eqgn.)
Te= 0.037 hr = 2.2 min
PIPE FLOW
V= 2.00 ft/s
L= 407 ft
Te= 0.057 hr = 3.4 min

|[roTaL 6 min
| UusE10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN

PROPOSED DRAINAGE AREA A3 - PERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc= 0.007(nL)*®

n = Manning's roughness coefficient
L = flow length

(P2)0.550.4

SHALLOW CONCENTRATED FLOW

P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 100 ft
P2= 344 in
delta elevation= 3.6 ft
s= 0.036 ft/ft
Tc= 0.125 hr = 7.5 min
SHALLOW CONCENTRATED FLOW
L= 286 ft
delta elevation= 5.9 ft
s= 0.021 ft/ft
V (unpaved)= 2.32 ft/s (eqgn.)
Te= 0.034 hr = 2.1 min
|roTaL 10 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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LANGAN

PROPOSED DRAINAGE AREA A4a - PERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc=

0.007(nL)%®

(PZ)O.SSOA

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.40
L= 54 ft
pP2= 3.44 in
delta elevation= 5 ft
s= 0.093 ft/ft
Te= 0.114 hr = 6.9 min
SHEET FLOW
n= 0.15
L= 46 ft
pP2= 3.44 in
delta elevation= 6.05 ft
s= 0.132 ft/ft
Te= 0.040 hr = 2.4 min
SHALLOW CONCENTRATED FLOW
L= 162 ft
delta elevation= 7.5 ft
s= 0.046 ft/ft
V (unpaved)= 3.47 ft/s (eqgn.)
Te= 0.013 hr = 0.8 min
SHALLOW CONCENTRATED FLOW
L= 93 ft
delta elevation= 1.0 ft
s= 0.010 ft/ft
V (paved)= 2.08 ft/s (eqgn.)
Te= 0.012 hr = 0.7 min
PIPE FLOW
V= 2.00 ft/s
L= 717 ft
Te= 0.100 hr = 6.0 min
|[roTaL 17 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN

PROPOSED DRAINAGE AREA A4a - IMPERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°3s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 88 ft
pP2= 3.44 in
delta elevation= 0.250 ft
s= 0.003 ft/ft
Te= 0.036 hr = 2.1 min
PIPE FLOW
V= 2.00 ft/s
L= 1187 ft
Te= 0.165 hr = 9.9 min
|roTAL 12 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc

Calcs - Proposed - 100775501

11 0f 20



PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

PROPOSED DRAINAGE AREA A4b - PERVIOUS

12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 55 ft
pP2= 3.44 in
delta elevation= 1.8 ft
s= 0.033 ft/ft
Te= 0.080 hr = 4.8 min
SHEET FLOW
n= 0.01
L= 46 ft
pP2= 3.44 in
delta elevation= 1 ft
s= 0.022 ft/ft
Te= 0.009 hr = 0.6 min
SHALLOW CONCENTRATED FLOW
L= 365 ft
delta elevation= 9.1 ft
s= 0.025 ft/ft
V (paved)= 3.20 ft/s (eqgn.)
Te= 0.032 hr = 1.9 min
PIPE FLOW
V= 2.00 ft/s
L= 42 ft
Te= 0.006 hr = 0.4 min
|[roTaL 8 min
USE 10 min
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LANGAN

PROPOSED DRAINAGE AREA A4b - IMPERVIOUS

PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501
12/30/2020

SHEET FLOW

Tc= 0.007(nL)*®

(P2 )0.580.4

SHALLOW CONCENTRATED FLOW

n = Manning's roughness coefficient
L = flow length

P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Te= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.01
L= 100 ft
pP2= 3.44 in
delta elevation= 1.700 ft
s= 0.017 ft/ft
Te= 0.019 hr = 1.2 min
SHALLOW CONCENTRATED FLOW
L= 358 ft
delta elevation= 9.1 ft
s= 0.025 ft/ft
V (paved)= 3.23 ft/s (eqn.)
Te= 0.031 hr = 1.8 min
PIPE FLOW
V= 2.00 ft/s
L= 42 ft
Te= 0.006 hr = 0.4 min
|roTAL 3 min
USE 10 min
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ILANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA A5 - IMPERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°%s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW

Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW

n= 0.01

L= 35 ft

P2= 3.44 in
delta elevation= 2.546 ft

s= 0.073 ft/ft
Te= 0.005 hr = 0.3 min

SHALLOW CONCENTRATED FLOW

L= 174 ft
delta elevation= 4.4 ft
s= 0.025 ft/ft
V (unpaved)= 2.55 ft/s (eqgn.)
Te= 0.019 hr = 1.1 min
PIPE FLOW
V= 2.00 ft/s
L= 46 ft
Tc= 0.006 hr = 0.4 min

[roTaL 2 min
|  usE 10 min
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PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

Langan Project No. 100775501

LANGAN

PROPOSED DRAINAGE AREA A6 - PERVIOUS

12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)
s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW
Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)
V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°
CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 35 ft
pP2= 3.44 in
delta elevation= 5 ft
s= 0.143 ft/ft
Te= 0.031 hr = 1.9 min
SHEET FLOW
n= 0.01
L= 67 ft
pP2= 3.44 in
delta elevation= 2 ft
s= 0.030 ft/ft
Te= 0.011 hr = 0.7 min
SHALLOW CONCENTRATED FLOW
L= 253 ft
delta elevation= 4.0 ft
s= 0.016 ft/ft
V (unpaved)= 2.03 ft/s (eqgn.)
Te= 0.035 hr = 2.1 min
PIPE FLOW
V= 2.00 ft/s
L= 28 ft
Te= 0.004 hr = 0.2 min
|[roTaL 5 min
USE 10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
Calcs - Proposed - 100775501
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LANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA A6 - IMPERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW

Tc= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.01

L= 100 ft

P2= 3.44 in

delta elevation= 5.100 ft
s= 0.051 ft/ft
Te= 0.012 hr = 0.7 min

SHALLOW CONCENTRATED FLOW

L= 379 ft
delta elevation= 12.0 ft
s= 0.032 ft/ft
V (unpaved)= 2.87 ft/s (eqgn.)
Te= 0.037 hr = 2.2 min
PIPE FLOW
V= 2.00 ft/s
L= 28 ft
Te= 0.004 hr = 0.2 min

|[roTaL 3 min
| UusE10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA A7 - PERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW

Tc= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.15

L= 100 ft

P2= 3.44 in

delta elevation= 18.7 ft
s= 0.187 ft/ft
Te= 0.064 hr = 3.9 min

SHALLOW CONCENTRATED FLOW

L= 291 ft
delta elevation= 8.3 ft
s= 0.029 ft/ft
V (unpaved)= 2.72 ftls (eqgn.)
Te= 0.030 hr = 1.8 min

|[roTaL 6 min
| usE10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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ILANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA B - PERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)*® L = flow length
(Py)°%s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s°°
CHANNEL FLOW

Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW

n= 0.40

L= 100 ft

P2= 3.44 in
delta elevation= 16.6 ft

s= 0.166 ft/ft
Te= 0.148 hr = 8.9 min

SHALLOW CONCENTRATED FLOW

L= 119 ft
delta elevation= 8.5 ft
s= 0.072 ft/ft
V (unpaved)= 4.32 ft/s (eqgn.)
Te= 0.008 hr = 0.5 min

|[rotaL 9 min
| use10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civil\Stormwater\Hyd. Hydrographs\Water Quantity and
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LANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA C - PERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW
Tc= L L = flow length (ft)
3600V V = flow velocity from Manning's eqn. (ft/sec)
SHEET FLOW
n= 0.15
L= 43 ft
pP2= 3.44 in
delta elevation= 34 ft
s= 0.079 ft/ft
Te= 0.046 hr = 2.8 min
SHEET FLOW
n= 0.01
L= 5 ft
pP2= 3.44 in
delta elevation= 0.1 ft
s= 0.020 ft/ft
Te= 0.002 hr = 0.1 min
SHEET FLOW
n= 0.15
L= 38 ft
pP2= 3.44 in
delta elevation= 1 ft
s= 0.026 ft/ft
Te= 0.065 hr = 3.9 min

SHALLOW CONCENTRATED FLOW

L= 1145 ft
delta elevation= 29.0 ft
s= 0.025 ft/ft
V (paved)= 3.24 ft/s (eqgn.)
Te= 0.098 hr = 5.9 min

|[roTaL 13 min |

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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LANGAN PROPOSED Tc CALCS

1215 Jumping Brook Road
Tinton Falls, NJ

PROPOSED DRAINAGE AREA C - IMPERVIOUS Langan Project No. 100775501
12/30/2020
SHEET FLOW
n = Manning's roughness coefficient
Tc= 0.007(nL)%® L = flow length
(Py)*°s%4 P, - 2-year, 24 hour rainfall (in.)

s = slope of hydraulic grade line (ft/ft)
SHALLOW CONCENTRATED FLOW

Tc= L L = flow length (ft)
3600V V = flow velocities (from table or eqn.)

V (unpaved) = 16.135s%°
V(paved) = 20.3282s%°

CHANNEL FLOW

Tc= L L = flow length (ft)

3600V V = flow velocity from Manning's eqn. (ft/sec)

SHEET FLOW

n= 0.01

L= 100 ft

P2= 3.44 in

delta elevation= 3.000 ft
s= 0.030 ft/ft
Te= 0.015 hr = 0.9 min

SHALLOW CONCENTRATED FLOW

L= 955 ft
delta elevation= 25.7 ft
s= 0.027 ft/ft
V (unpaved)= 2.65 ft/s (eqgn.)
Te= 0.100 hr = 6.0 min

|[roTaL 7 min
| usE10 min

\\langan.com\data\PAR\data5\100775501\Project Data\_Discipline\Site Civi\Stormwater\Hyd. Hydrographs\Water Quantity and Quality\Tc
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Basin Model

Hydrology Studio v 3.0.0.16

Project Name:

12-30-2020
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Hydrograph 2-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 0.212 12.37 1,786 -
2 NRCS Runoff Post DA A1a - Imperv. 7.135 12.17 31,570 ——
3 Junction Post DAA1a 7.243 1217 33,356 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 0.276 12.30 1,961 -
7 Junction UG Basin West Inflo 7.444 12.17 35,318 3,5
8 Pond Route UG Basin West Outfl 4.578 12.33 35,318 7 101.47 3,549
10 NRCS Runoff Post DAA1b - Perv. 0.023 13.30 615 -
11 NRCS Runoff Post DAA1Db - Imperv. 5.914 1217 26,169 -
12 Junction Post DAA1b 5.914 1217 26,784 10, 11
14 NRCS Runoff Post DAA1b (un) - Perv. 0.231 12.20 1,009 -
16 Junction Basin 1 Inflow 10.11 12.20 63,111 8,12, 14
17 Pond Route Basin 1 Outflow 0.485 17.03 62,596 16 97.41 43,169
19 NRCS Runoff Post DAA2 - Perv. 0.004 16.87 143 -
20 NRCS Runoff Post DA A2 - Imperv. 11.80 1217 52,217 -
21 Junction Post DA A2 11.80 1217 52,360 19, 20
22 Pond Route Basin 2 Outflow 0.928 13.60 52,316 21 85.21 28,977
24 NRCS Runoff Post DAAS3 - Perv. 0.014 23.07 349 -
26 NRCS Runoff Post DA Ada - Perv. 0.310 12.47 3,560 -
27 NRCS Runoff Post DA A4a - Imperv. 12.24 1217 54,138 -
28 Junction Post DA Ada 12.33 1217 57,698 26, 27
29 Pond Route UG Basin East Out 10.62 12.23 57,697 28 101.36 3,340
31 NRCS Runoff Post DA A4b - Perv. 0.002 23.93 34.2 -
32 NRCS Runoff Post DA A4b - Imperv. 5.697 1217 25,208 -
33 Junction Post DA Adb 5.697 1217 25,242 31, 32
35 Junction Basin 3 Inflow 15.91 12.20 82,940 29, 33
36 Pond Route Basin 3 Outflow 0.944 14.93 82,782 35 91.74 51,336




Hydrograph 2-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
38 NRCS Runoff Post DAAS5 - Perv. 0.001 23.93 18.5 -
39 NRCS Runoff Post DA A5 - Imperv. 0.515 1217 2,281 -
40 Junction Post DA A5 0.515 1217 2,299 38, 39
41 Junction Basin 4 Inflow 1.217 12.20 85,081 36, 40
42 Pond Route Basin 4 Outflow 0.783 2517 84,494 41 84.94 18,077
44 NRCS Runoff Post DA A6 - Perv. 0.000 0.00 0.000 -
45 NRCS Runoff Post DA A6 - Imperv. 3.433 1.13 5,383 -
46 Junction Post DA A6 3.433 1.13 5,383 44, 45
47 Pond Route Basin 5 Outflow 0.326 1.87 5,359 46 73.40 4,365
49 NRCS Runoff Post DAA7 0.016 14.47 533 -
51 Junction Combined DAA 2.411 14.97 216,967 17}, 22, 24, 42, 47,49
53 NRCS Runoff Post DA B - Perv. 0.162 12.27 1,179 -
55 NRCS Runoff Pre DA C - Perv. 0.001 23.93 16.4 -
56 NRCS Runoff Pre DA C - Imperv. 0.163 1217 720 -
57 Junction Post DAC 0.163 12.17 737 55, 56




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A1a - Perv. Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow =0.212 cfs
Storm Frequency = 2-yr Time to Peak =12.37 hrs
Time Interval =2 min Runoff Volume = 1,786 cuft
Drainage Area =1.25ac Curve Number =57

Tc Method = User Time of Conc. (Tc) =19.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.21 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =7.135 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 31,570 cuft
Drainage Area =2.63 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =7.13 cfs

8_

7_

6_

5_
£
o}

3_

2_

1_

O 1 | 1 | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | Iﬁ| T |

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow =7.243 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 33,356 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area = 3.88 ac
Qp =7.24 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1a (un) - Perv.

12-30-2020

Hyd. No. 5

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=1.29 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.276 cfs
=12.30 hrs

= 1,961 cuft
=58

=16.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin West Inflo Hyd. No. 7
Hydrograph Type = Junction Peak Flow =7.444 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 35,318 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area =5.17 ac
Qp =7.44 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin West Outfl Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =4.578 cfs
Storm Frequency = 2-yr Time to Peak =12.33 hrs
Time Interval =2 min Hydrograph Volume = 35,318 cuft
Inflow Hydrograph =7 - UG Basin West Inflo Max. Elevation =101.47 ft
Pond Name = UG Recharge / Detention Basin West Max. Storage = 3,549 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 5 min
Qp = 4.58 cfs
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin West Stage-Storage
Underground Chambers Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Invert Elev Down, ft 100.00

0.00 100.00 3,816 0.000 0.000
Chamber Rise, ft 3.00 0.25 100.25 3,816 489 489
Chamber Shape Circular 0.50 100.50 3816 570 1,059
0.75 100.75 3,816 614 1,673
Chamber Span, ft 3.00 1.00 101.00 3,816 641 2314
Barrel Length ft 200.00 1.25 101.25 3,816 659 2,973
1.50 101.50 3,816 667 3,639
No. Barrels 3 1.75 101.75 3,816 667 4,306
Barrel Slope, % 0.00 2.00 102.00 3,816 659 4,965
2.25 102.25 3,816 641 5,606
Headers, y/n Yes 250 102.50 3,816 614 6,219
Stone Encasement, y/n Yes 2.75 102.75 3,816 569 6,789
: 3.00 103.00 3,816 489 7,278
Encasement Bottom Elevation, ft 100.00 395 103.25 3.816 380 7.660
Encasement Width per Chamber, ft 6.00 3.50 103.50 3816 382 8,041
3.75 103.75 3,816 382 8,423
Encasement Depth, ft 5.00 4.00 104.00 3,816 382 8,805
Encasement Voids, % 40.00 — 10822 3,816 382 9,186
4.50 104.50 3,816 382 9,568
4.75 104.75 3,816 382 9,950
5.00 105.00 3,816 382 10,331

Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin West Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 36 12 Hole Diameter, in
Span, in 36 12 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 99.00 99.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 211
Barrel Slope, % 1.42
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 103.5
Crest Length, ft 4
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

UG Recharge / Detention Basin West

12-30-2020

Stage-Storage-Discharge Summary

Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 100.00 0.000 0.000 0.000 0.000 0.000
0.25 100.25 489 1.891ic | 1.891 0.000 1.891
0.50 100.50 1,059 | 2.674ic | 2.674 0.000 2.674
0.75 100.75 1,673 | 3.275ic | 3.275 0.000 3.275
1.00 101.00 | 2,314 | 3.781ic | 3.781 0.000 3.781
1.25 101.25 | 2,973 | 4.228ic | 4.228 0.000 4.228
1.50 101.50 3,639 | 4631ic | 4.631 0.000 4.631
1.75 101.75 | 4,306 | 5.002ic | 5.002 0.000 5.002
2.00 102.00 | 4,965 | 5.347ic | 5.347 0.000 5.347
2.25 102.25 5,606 | 5.672ic | 5.672 0.000 5.672
2.50 102.50 6,219 | 5.979ic | 5.979 0.000 5.979
2.75 102.75 6,789 | 6.270ic | 6.270 0.000 6.270
3.00 103.00 7,278 | 6.549ic | 6.549 0.000 6.549
3.25 103.25 7,660 | 6.817ic | 6.817 0.000 6.817
3.50 103.50 8,041 | 7.074ic | 7.074 0.000 7.074
3.75 103.75 8,423 | 8.847ic | 7.197 1.650 8.847
4.00 104.00 8,805 | 11.92ic | 7.249 4.667 11.92
4.25 104.25 9,186 | 15.85ic | 7.276 8.574 15.85
4.50 104.50 9,668 | 20.47ic | 7.269 13.20 20.47
4.75 104.75 9,950 | 25.70ic | 7.250 18.45 25.70
5.00 105.00 | 10,331 | 31.46ic | 7.212 24.25 31.46

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Recharge / Detention Basin West Pond Drawdown
Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b - Perv.

12-30-2020

Hyd. No. 10

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 2-yr

=2 min
=1.46 ac
= User
=3.44in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.023 cfs
=13.30 hrs
=615 cuft

=47

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Imperv. Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow =5.914 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 26,169 cuft
Drainage Area =218 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =5.91 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b Hyd. No. 12
Hydrograph Type = Junction Peak Flow =5.914 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 26,784 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area = 3.64 ac
Qp =5.91 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A1b (un) - Perv. Hyd. No. 14

Hydrograph Type = NRCS Runoff Peak Flow =0.231 cfs
Storm Frequency = 2-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 1,009 cuft
Drainage Area =0.33 ac Curve Number =67

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.23 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 1 Inflow Hyd. No. 16

Hydrograph Type = Junction Peak Flow =10.11 cfs
Storm Frequency = 2-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume =63,111 cuft
Inflow Hydrographs =38, 12, 14 Total Contrib. Area =3.97 ac

Qp =10.11 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Outflow Hyd. No. 17
Hydrograph Type = Pond Route Peak Flow =0.485 cfs
Storm Frequency = 2-yr Time to Peak =17.03 hrs
Time Interval =2 min Hydrograph Volume =62,596 cuft
Inflow Hydrograph =16 - Basin 1 Inflow Max. Elevation =97.41 ft
Pond Name = Basin 1 Max. Storage = 43,169 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 18.61 hrs
Qp = 0.48 cfs
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 1

12-30-2020

Stage-Storage

User Defined Contours

Description
Bottom Elevation, ft
Voids (%)

Volume Calc

Input

95.00

100.00
Ave End Area

Stage / Storage Table

Stage Elevation Contour Area Incr. Storage Total Storage

(ft) (ft) (sqft) (cuft) (cuft)
0.00 95.00 15,834 0.000 0.000
1.00 96.00 17,433 16,634 16,634
2.00 97.00 19,090 18,261 34,895
3.00 98.00 20,802 19,946 54,841
4.00 99.00 22,572 21,687 76,528
5.00 100.00 24,397 23,484 100,012
6.00 101.00 27,566 25,982 125,994

Elev (ft)

Stage-Storage
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w
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— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 3.5 Hole Diameter, in
Span, in 24 3.5 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 91.71 95.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 107
Barrel Slope, % 48
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Circular Rectangular Exfiltration, in/hr

Crest Elevation, ft
Crest Length, ft
Angle, deg

Weir Coefficient, Cw

98.25
6

3.3

*Routes through Culvert.

Stage-Discharge
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101.'| r6
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- T %)
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Discharge (cfs)
— Top of Pond = Culvert === Orifice == Rectangular Total Q




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 95.00 0.000 0.000 0.000 0.000 0.000
1.00 96.00 16,634 | 0.297 oc | 0.297 0.000 0.297
2.00 97.00 34,895 | 0.4380c| 0.438 0.000 0.438
3.00 98.00 54,841 | 0.5430c| 0.543 0.000 0.543
4.00 99.00 76,528 | 13.49 0c| 0.631 12.86 13.49
5.00 100.00 | 100,012 | 36.97 oc | 0.277 36.70 s 36.97
6.00 101.00 | 125,994 | 41.28 oc | 0.159 41.13s 41.28

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

12-30-2020

Basin 1 Pond Drawdown
Stage (ft)
[ee] N~ O n < ™ ol
N o ~ i~ N o~ No

Basin 1 - Drain Time
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Perv. Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow = 0.004 cfs
Storm Frequency = 2-yr Time to Peak =16.87 hrs
Time Interval =2 min Runoff Volume = 143 cuft
Drainage Area =0.86 ac Curve Number =43

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.00 cfs

0.0042

0.004
0.0038
0.0036
0.0034:
0.0032

0.003-
0.0028
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0.0022

Q (cfs)
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0.001 2-

0.001
0.0008
0.0006
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0.0002 }
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A2 - Imperv. Hyd. No. 20
Hydrograph Type = NRCS Runoff Peak Flow =11.80 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 52,217 cuft
Drainage Area =435 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =11.80 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A2 Hyd. No. 21
Hydrograph Type = Junction Peak Flow =11.80 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 52,360 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =5.21ac
Qp =11.80 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 2 Outflow

12-30-2020

Hyd. No. 22

Hydrograph Type = Pond Route
Storm Frequency = 2-yr

Time Interval =2 min
Inflow Hydrograph =21 - DAA2
Pond Name = Basin 2

Peak Flow =0.928 cfs
Time to Peak =13.60 hrs
Hydrograph Volume = 52,316 cuft
Max. Elevation =85.21 ft
Max. Storage = 28,977 cuft

Pond Routing by Storage Indication Method

Q (cfs)

Qp = 0.93 cfs

Center of mass detention time = 6.73 hrs
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 83.00
: 0.00 83.00 11,510 0.000 0.000
Voids (%) 100.00 1.00 84.00 12,909 12,209 12,209
Volume Calc Ave End Area | 200 85.00 14,372 13,640 25,850
3.00 86.00 15,894 15,133 40,983
4.00 87.00 17,472 16,683 57,666
5.00 88.00 20,229 18,851 76,517
Stage-Storage
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Discharge
L Orifices :
Culvert / Orifices Culvert - ) Perforated Riser
Rise, in 24 5 Hole Diameter, in
Span, in 24 5 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 80.75 83.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 33
Barrel Slope, % 3
N-Value, n 0.013
. Weirs .
Weirs Riser* ” ) Ancillary
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 85.75
Crest Length, ft 8
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert.
Stage-Discharge
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Discharge (cfs)
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 83.00 0.000 0.000 0.000 0.000 0.000
1.00 84.00 12,209 | 0.584 oc | 0.584 0.000 0.584
2.00 85.00 25,850 | 0.8790oc| 0.879 0.000 0.879
3.00 86.00 | 40,983 | 4.397oc| 1.097 3.300 4.397
4.00 87.00 57,666 | 32.38ic | 0.536 31.84s 32.38
5.00 88.00 76,517 | 37.33ic | 0.260 37.07s 37.33

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Pond Drawdown
Stage (ft)
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Basin 2 - Drain Time

Stage vs. Drain Time
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A3 - Perv.

12-30-2020

Hyd. No. 24

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=4.41 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.014 cfs

= 23.07 hrs

= 349 cuft

=41

=10.0 min

= NOAA Type D
=484

0.0141

0.013

0.012

0.011

0.01

0.009

0.008

0.007

Q (cfs)

0.006
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Qp =0.01 cfs

(0 o e L L L L
o 1 2 3 4 5 6 7

T
8

I
9

10 11 12 13

Time (hrs)

14

15

16 17 18 19 20 21

22 23 24 25




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Ada - Perv.

12-30-2020

Hyd. No. 26

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

= 2-yr

=2 min

=3.34 ac

= User

=3.44 in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.310 cfs
=12.47 hrs

= 3,560 cuft
=54

=17.0 min

= NOAA Type D
=484
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Qp =0.31 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Imperv. Hyd. No. 27
Hydrograph Type = NRCS Runoff Peak Flow =12.24 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 54,138 cuft
Drainage Area =451 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =12.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =12.24 cfs
14+
13
12
117
10
9_
8_
O -
6_
5_
4
3_
2_
1_
0 1 | 1 | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | ﬁ T |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada Hyd. No. 28
Hydrograph Type = Junction Peak Flow =12.33 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 57,698 cuft
Inflow Hydrographs = 26, 27 Total Contrib. Area =7.85ac
Qp =12.33 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin East Out Hyd. No. 29
Hydrograph Type = Pond Route Peak Flow =10.62 cfs
Storm Frequency = 2-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 57,697 cuft
Inflow Hydrograph =28 - DA Ada Max. Elevation =101.36 ft
Pond Name = UG Recharge / Detention Basin East Max. Storage = 3,340 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 3 min
Qp = 10.62 cfs
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin East Stage-Storage
Underground Chambers Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Invert Elev Down, ft 101.00
0.00 100.00 5616 0.000 0.000
Chamber Rise, ft 3.00 0.25 100.25 5616 562 562

Chamber Shape Circular 0.50 100.50 5616 562 1,123
0.75 100.75 5616 562 1,685
Chamber Span, ft 3.00 1.00 101.00 5,616 562 2,247
Barrel Length, ft 300.00 1.25 101.25 5,616 720 2,967
1.50 101.50 5616 839 3,806
No. Barrels 3 175 101.75 5,616 903 4,709
Barrel Slope, % 0.00 2.00 102.00 5616 944 5,652
2.25 102.25 5616 969 6,622
Headers, y/n Yes 250 102.50 5,616 981 7,603
Stone Encasement, y/n Yes 275 102.75 5,616 981 8,584
3.00 103.00 5616 969 9,553
Encasement Bottom Elevation, ft 100.00 395 103.25 5616 043 10,497
Encasement Width per Chamber, ft 6.00 3.50 103.50 5616 903 11,400
3.75 103.75 5,616 838 12,238
Encasement Depth, ft 5.00 4.00 104.00 5,616 720 12,958
Encasement Voids, % 40.00 — 10822 5,616 562 13,520
4.50 104.50 5616 562 14,081
475 104.75 5616 562 14,643
5.00 105.00 5616 562 15,205

Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin East Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 30 24 Hole Diameter, in
Span, in 30 24 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 99.50 99.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 235
Barrel Slope, % 3.19
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 103.5
Crest Length, ft 4
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

UG Recharge / Detention Basin East

12-30-2020

Stage-Storage-Discharge Summary

Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 100.00 0.000 0.000 0.000 0.000 0.000
0.25 100.25 562 2216ic | 2.216 0.000 2.216
0.50 100.50 1,123 | 3.754ic | 3.754 0.000 3.754
0.75 100.75 1,685 | 5.617ic | 5.617 0.000 5.617
1.00 101.00 | 2,247 | 7.618ic | 7.618 0.000 7.618
1.25 101.25 | 2,967 | 9.727ic | 9.727 0.000 9.727
1.50 101.50 3,806 | 11.65ic | 11.65 0.000 11.65
1.75 101.75 | 4,709 | 13.07ic | 13.07 0.000 13.07
2.00 102.00 5652 | 14.36ic | 14.36 0.000 14.36
2.25 102.25 6,622 | 15.62ic | 15.62 0.000 15.62
2.50 102.50 7,603 | 16.81ic | 16.81 0.000 16.81
2.75 102.75 8,584 | 17.99ic | 17.99 0.000 17.99
3.00 103.00 9,553 | 19.05ic | 19.05 0.000 19.05
3.25 103.25 | 10,497 | 20.10ic | 20.10 0.000 20.10
3.50 103.50 | 11,400 | 21.11ic | 21.11 0.000 21.11
3.75 103.75 | 12,238 | 23.26ic | 21.61 1.650 23.26
4.00 104.00 | 12,958 | 26.22ic | 21.55 4.667 26.22
4.25 104.25 | 13,520 | 29.59ic | 21.02 8.574 29.59
4.50 104.50 | 14,081 | 33.29ic | 20.09 13.20 33.29
4.75 104.75 | 14,643 | 37.15ic | 18.70 18.45 37.15
5.00 105.00 | 15,205 | 40.77ic | 17.07 23.69 s 40.77

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Recharge / Detention Basin East Pond Drawdown
Stage (ft)

T T
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Drain Time (Hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A4b - Perv.

12-30-2020

Hyd. No. 31

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 2-yr

=2 min

=1.5ac
= User

=3.44in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.002 cfs
=23.93 hrs
= 34.2 cuft

=39

=10.0 min
= NOAA Type D

=484

0.0023
0‘0022—_
0.0021 ]

0‘002—_
0.001 9—_
0.001 8—_
0.001 7—_
0.001 6—_
0.001 5—_
0‘0014—_
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0.001 2—_

Q (cfs)
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0.001 ]
0‘0009—_
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Qp =0.00 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Imperv. Hyd. No. 32
Hydrograph Type = NRCS Runoff Peak Flow = 5.697 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 25,208 cuft
Drainage Area =21ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =5.70 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Adb Hyd. No. 33
Hydrograph Type = Junction Peak Flow = 5.697 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 25,242 cuft
Inflow Hydrographs =31, 32 Total Contrib. Area =3.6 ac
Qp = 5.70 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 3 Inflow

12-30-2020

Hyd. No. 35

Hydrograph Type
Storm Frequency = 2-yr
=2 min

=29, 33

Time Interval

Inflow Hydrographs

= Junction

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=15.91 cfs
=12.20 hrs
= 82,940 cuft
=3.6 ac

181

17
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Qp = 15.91 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Outflow Hyd. No. 36
Hydrograph Type = Pond Route Peak Flow =0.944 cfs
Storm Frequency = 2-yr Time to Peak =14.93 hrs
Time Interval =2 min Hydrograph Volume = 82,782 cuft
Inflow Hydrograph = 35 - Basin 3 Inflow Max. Elevation =91.74 ft
Pond Name = Basin 3 Max. Storage = 51,336 cuft

Pond Routing by Storage Indication Method

Q (cfs)
D

Qp = 0.94 cfs

Center of mass detention time = 11.55 hrs

30 35 40

Time (hrs)

—— Basin 3 Inflow =—— Basin 3 Outflow

45 50 55 60 65 70




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 89.00
: 0.00 89.00 16,329 0.000 0.000
Voids (%) 100.00 1.00 90.00 18,017 17,164 17,164
Volume Calc Conic 2.00 91.00 19,773 18,886 36,050
3.00 92.00 21,595 20,675 56,725
4.00 93.00 23,475 22,526 79,251
5.00 94.00 25,412 24,435 103,686
6.00 95.00 27,406 26,400 130,086
7.00 96.00 30,855 29,110 159,197
Stage-Storage
96 r7
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 4.75 Hole Diameter, in
Span, in 24 4.75 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 84.80 89.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 44
Barrel Slope, % 3
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 93.75
Crest Length, ft 6
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge

96

Elev (ft

T
0 2 4 6 8 10

T T T
14 16 18 20 22 24

26 28
Discharge (cfs)

30 32 34

— Top of Pond = Culvert === Orifice == Rectangular

I
40 42 44 46

T
36 38

Total Q

(1)) ebers




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 89.00 0.000 0.000 0.000 0.000 0.000
1.00 90.00 17,164 | 0.5310c| 0.531 0.000 0.531
2.00 91.00 36,050 | 0.7950c| 0.795 0.000 0.795
3.00 92.00 56,725 | 0.992 oc| 0.992 0.000 0.992
4.00 93.00 79,251 | 1.1550c| 1.155 0.000 1.155
5.00 94.00 | 103,686 | 3.7730c | 1.298 2.475 3.773
6.00 95.00 | 130,086 | 29.06ic | 1.390 27.67 29.06
7.00 96.00 | 159,197 | 46.80ic | 0.468 46.33 s 46.80

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report
Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A5 - Perv. Hyd. No. 38
Hydrograph Type = NRCS Runoff Peak Flow =0.001 cfs
Storm Frequency = 2-yr Time to Peak =23.93 hrs
Time Interval =2 min Runoff Volume = 18.5 cuft
Drainage Area =0.81 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =0.00 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A5 - Imperv.

12-30-2020

Hyd. No. 39

= NRCS Runoff
= 2-yr

Hydrograph Type
Storm Frequency
=2 min
=0.19 ac
= User
=3.44in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.515 cfs
=12.17 hrs

= 2,281 cuft
=98

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A5

12-30-2020

Hyd. No. 40

Hydrograph Type = Junction
Storm Frequency = 2-yr
Time Interval =2 min

Inflow Hydrographs =38, 39

Peak Flow =0.515 cfs
Time to Peak =12.17 hrs
Hydrograph Volume = 2,299 cuft
Total Contrib. Area =1.0ac

19
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 4 Inflow Hyd. No. 41

Hydrograph Type = Junction Peak Flow =1.217 cfs
Storm Frequency = 2-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 85,081 cuft

Inflow Hydrographs = 36, 40 Total Contrib. Area =1.0ac
Qp =1.22 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Outflow Hyd. No. 42
Hydrograph Type = Pond Route Peak Flow =0.783 cfs
Storm Frequency = 2-yr Time to Peak =25.17 hrs
Time Interval =2 min Hydrograph Volume = 84,494 cuft
Inflow Hydrograph =41 - Basin 4 Inflow Max. Elevation = 84.94 ft
Pond Name = Basin 4 Max. Storage = 18,077 cuft

Q (cfs)

Pond Routing by Storage Indication Method

Qp = 0.78 cfs

Center of mass detention time = 6.64 hrs

I
30 35 40 45 50 55 60
Time (hrs)

—— Basin 4 Inflow —— Basin 4 Outflow




Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 84.00
0.00 84.00 18,466 0.000 0.000
Voids (%) 100.00 1.00 85.00 20,147 19,307 19,307
Volume Calc Ave End Area | 200 86.00 21,885 21,016 40,323
3.00 87.00 23,679 22,782 63,105
3.50 87.50 25,845 12,381 75,486

Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 6 Hole Diameter, in
Span, in 24 6 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 83.15 84.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 108
Barrel Slope, % 3
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 85
Crest Length, ft 9
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge

87 3
£867 2 %@
9= Q
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o 2
W 2

85 1
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Discharge (cfs)

— Top of Pond = Culvert === Orifice == Rectangular Total Q




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 84.00 0.000 0.000 0.000 0.000 0.000
1.00 85.00 19,307 | 0.8190c| 0.819 0.000 0.819
2.00 86.00 | 40,323 | 15.390c| 0.325 15.07 s 15.39
3.00 87.00 63,105 | 21.890c| 0.189 21.70 s 21.89
3.50 87.50 75,486 | 24.340oc| 0.157 24.18's 24.34

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Perv. Hyd. No. 44
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency = 2-yr Time to Peak =0.00 hrs
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.84 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Imperv. Hyd. No. 45
Hydrograph Type = NRCS Runoff Peak Flow = 3.433 cfs
Storm Frequency = 2-yr Time to Peak =1.13 hrs
Time Interval =2 min Runoff Volume = 5,383 cuft
Drainage Area =1.39 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.43 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 Hyd. No. 46
Hydrograph Type = Junction Peak Flow = 3.433 cfs
Storm Frequency = 2-yr Time to Peak =1.13 hrs
Time Interval =2 min Hydrograph Volume = 5,383 cuft
Inflow Hydrographs =44, 45 Total Contrib. Area =2.23 ac
Qp = 3.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Outflow Hyd. No. 47
Hydrograph Type = Pond Route Peak Flow = 0.326 cfs
Storm Frequency = 2-yr Time to Peak =1.87 hrs
Time Interval =2 min Hydrograph Volume = 5,359 cuft
Inflow Hydrograph =46 - DAAG Max. Elevation =73.40ft
Pond Name =Basin 5 Max. Storage = 4,365 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 4.19 hrs

Qp = 0.33 cfs

7 8 9 10 11 12 13 14 15 16 17 18 19
Time (hrs)

—— DA A6 — Basin 5 Outflow




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 5

12-30-2020

Stage-Storage

User Defined Contours

Stage / Storage Table

Total Storage (cuft)

— Contours = Top of Pond

Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 73.00
: 0.00 73.00 10,227 0.000 0.000
Voids (%) 100.00 1.00 74.00 11,488 10,857 10,857
Volume Calc None 2.00 75.00 12,806 12,147 23,004
3.00 76.00 15,128 13,967 36,971
Stage-Storage
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Stage-Discharge
L Orifices :
Culvert / Orifices Culvert - ) Perforated Riser
Rise, in 24 3.5 Hole Diameter, in
Span, in 24 3.5 No. holes
No. Barrels 1 2 Invert Elevation, ft
Invert Elevation, ft 72.79 73.00 Height, ft
Orifice Coefficient, Co 0.50 0.60 Orifice Coefficient, Co
Length, ft 73
Barrel Slope, % 3
N-Value, n 0.013
. Weirs .
Weirs Riser* ” ) Ancillary
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 74.25
Crest Length, ft 6
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert.
Stage-Discharge
76 3
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 73.00 0.000 0.000 0.000 0.000 0.000
1.00 74.00 10,857 | 0.595ic | 0.595 0.000 0.595
2.00 75.00 23,004 |8.4090c| 0.259 8.150 s 8.409
3.00 76.00 36,971 | 18.28ic | 0.209 18.07 s 18.28

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 5 Pond Drawdown
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A7

12-30-2020

Hyd. No. 49

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

= 2-yr

=2 min

=19ac

= User
=3.44 in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.016 cfs
=14.47 hrs

= 533 cuft

=45

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Combined DA A Hyd. No. 51
Hydrograph Type = Junction Peak Flow =2.411 cfs
Storm Frequency = 2-yr Time to Peak =14.97 hrs
Time Interval =2 min Hydrograph Volume =216,967 cuft

Inflow Hydrographs =17, 22, 24, 42, 47, 49

Total Contrib. Area

=6.31 ac

3_

Q (cfs)
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—— Basin 1 Outflow = Basin 2 Outflow

— Combined DA A

Qp = 2.41 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA B - Perv. Hyd. No. 53

Hydrograph Type = NRCS Runoff Peak Flow =0.162 cfs
Storm Frequency = 2-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume =1,179 cuft
Drainage Area =0.8 ac Curve Number =57

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.16 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Pre DA C - Perv. Hyd. No. 55
Hydrograph Type = NRCS Runoff Peak Flow =0.001 cfs
Storm Frequency = 2-yr Time to Peak =23.93 hrs
Time Interval =2 min Runoff Volume = 16.4 cuft
Drainage Area =0.72 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =13.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =0.00 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Pre DA C - Imperv. Hyd. No. 56

Hydrograph Type = NRCS Runoff Peak Flow =0.163 cfs
Storm Frequency = 2-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume =720 cuft
Drainage Area =0.06 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =3.44in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.16 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DAC

12-30-2020

Hyd. No. 57

Hydrograph Type = Junction
Storm Frequency = 2-yr
Time Interval =2 min

Inflow Hydrographs =55, 56

Peak Flow =0.163 cfs
Time to Peak =12.17 hrs
Hydrograph Volume =737 cuft
Total Contrib. Area =0.78 ac
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Hydrograph 10-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 1.130 12.27 5,830 -
2 NRCS Runoff Post DA A1a - Imperv. 11.13 1217 50,139 -
3 Junction Post DAA1a 12.04 1217 55,968 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 1.343 12.23 6,185 -
7 Junction UG Basin West Inflo 13.26 12.17 62,153 3,5
8 Pond Route UG Basin West Outfl 7.774 12.33 62,153 7 103.65 8,238
10 NRCS Runoff Post DAA1b - Perv. 0.539 12.23 3,600 -
11 NRCS Runoff Post DAA1Db - Imperv. 9.224 1217 41,560 -
12 Junction Post DAA1b 9.695 1217 45,159 10, 11
14 NRCS Runoff Post DAA1b (un) - Perv. 0.631 1217 2,516 -
16 Junction Basin 1 Inflow 16.13 12.20 109,828 8,12, 14
17 Pond Route Basin 1 Outflow 3.163 13.47 108,977 16 98.51 65,816
19 NRCS Runoff Post DAA2 - Perv. 0.136 12.33 1,448 -
20 NRCS Runoff Post DA A2 - Imperv. 18.40 1217 82,929 -
21 Junction Post DA A2 18.48 1217 84,377 19, 20
22 Pond Route Basin 2 Outflow 4.259 12.60 84,333 21 85.99 40,866
24 NRCS Runoff Post DAAS3 - Perv. 0.405 12.40 5,890 -
26 NRCS Runoff Post DA Ada - Perv. 2.377 12.27 13,127 -
27 NRCS Runoff Post DA A4a - Imperv. 19.08 1217 85,979 -
28 Junction Post DA Ada 20.91 1217 99,107 26, 27
29 Pond Route UG Basin East Out 16.07 12.27 99,107 28 102.35 6,977
31 NRCS Runoff Post DA A4b - Perv. 0.079 12.60 1,526 -
32 NRCS Runoff Post DA A4b - Imperv. 8.885 1217 40,035 -
33 Junction Post DA Adb 8.887 1217 41,560 31, 32
35 Junction Basin 3 Inflow 23.71 12.20 140,667 29, 33
36 Pond Route Basin 3 Outflow 1.226 16.23 140,362 35 93.48 91,062




Hydrograph 10-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
38 NRCS Runoff Post DAAS5 - Perv. 0.043 12.60 824 -
39 NRCS Runoff Post DA A5 - Imperv. 0.804 1217 3,622 -
40 Junction Post DA A5 0.805 1217 4,446 38, 39
41 Junction Basin 4 Inflow 1.698 12.20 144,808 36, 40
42 Pond Route Basin 4 Outflow 1.241 19.30 143,858 41 85.04 20,200
44 NRCS Runoff Post DA A6 - Perv. 0.000 0.00 0.000 -
45 NRCS Runoff Post DA A6 - Imperv. 3.433 1.13 5,383 -
46 Junction Post DA A6 3.433 1.13 5,383 44, 45
47 Pond Route Basin 5 Outflow 0.326 1.87 5,359 46 73.40 4,365
49 NRCS Runoff Post DAA7 0.479 12.27 3,920 -
51 Junction Combined DAA 7477 13.33 374,307 17|, 22, 24, 42, 47,}49
53 NRCS Runoff Post DA B - Perv. 0.886 12.20 3,848 -
55 NRCS Runoff Pre DA C - Perv. 0.038 12.60 732 -
56 NRCS Runoff Pre DA C - Imperv. 0.254 1217 1,144 -
57 Junction Post DAC 0.255 12.17 1,876 55, 56




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1a - Perv.

12-30-2020

Hyd. No. 1

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
=10-yr

=2 min

=1.25 ac

= User
=5.33in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=1.130 cfs
=12.27 hrs

= 5,830 cuft
=57

=19.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.13 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =11.13 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 50,139 cuft
Drainage Area =2.63 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =11.13 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow =12.04 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 55,968 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area = 3.88 ac
Qp = 12.04 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A1a (un) - Perv. Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow =1.343 cfs
Storm Frequency =10-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 6,185 cuft
Drainage Area =1.29 ac Curve Number =58

Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.34 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin West Inflo Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 13.26 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume =62,153 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area =5.17 ac

Qp = 13.26 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin West Outfl Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =7.774 cfs
Storm Frequency =10-yr Time to Peak =12.33 hrs
Time Interval =2 min Hydrograph Volume =62,153 cuft
Inflow Hydrograph =7 - UG Basin West Inflo Max. Elevation =103.65 ft
Pond Name = UG Recharge / Detention Basin West Max. Storage = 8,238 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 8 min
Qp =7.77 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b - Perv.

12-30-2020

Hyd. No. 10

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=1.46 ac
= User
=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.539 cfs
=12.23 hrs

= 3,600 cuft
=47

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Imperv. Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow = 9.224 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 41,560 cuft
Drainage Area =218 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =9.22 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b Hyd. No. 12
Hydrograph Type = Junction Peak Flow = 9.695 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume  =45,159 cuft

Inflow Hydrographs =10, 11

Total Contrib. Area

= 3.64 ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b (un) - Perv.

12-30-2020

Hyd. No. 14

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=0.33 ac
= User
=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.631 cfs
=12.17 hrs

= 2,516 cuft
=67

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 1 Inflow

12-30-2020

Hyd. No. 16

Hydrograph Type
Storm Frequency

Time Interval

Inflow Hydrographs

= Junction
=10-yr
=2 min
=8,12, 14

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=16.13 cfs
=12.20 hrs

= 109,828 cuft
=3.97 ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Outflow Hyd. No. 17
Hydrograph Type = Pond Route Peak Flow = 3.163 cfs
Storm Frequency =10-yr Time to Peak =13.47 hrs
Time Interval =2 min Hydrograph Volume = 108,977 cuft
Inflow Hydrograph =16 - Basin 1 Inflow Max. Elevation =98.51 ft
Pond Name = Basin 1 Max. Storage = 65,816 cuft

Q (cfs)

Pond Routing by Storage Indication Method

Qp = 3.16 cfs

Center of mass detention time = 17.00 hrs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A2 - Perv.

12-30-2020

Hyd. No. 19

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=0.86 ac
= User
=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.136 cfs
=12.33 hrs

= 1,448 cuft
=43

=10.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Imperv. Hyd. No. 20

Hydrograph Type = NRCS Runoff Peak Flow = 18.40 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 82,929 cuft
Drainage Area =435 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =18.40 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 Hyd. No. 21

Hydrograph Type = Junction Peak Flow = 18.48 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 84,377 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =5.21ac

Qp = 18.48 cfs
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 2 Outflow Hyd. No. 22

Hydrograph Type = Pond Route Peak Flow = 4.259 cfs
Storm Frequency =10-yr Time to Peak =12.60 hrs
Time Interval =2 min Hydrograph Volume = 84,333 cuft
Inflow Hydrograph =21 - DAA2 Max. Elevation = 85.99 ft
Pond Name = Basin 2 Max. Storage = 40,866 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 6.22 hrs

Qp =4.26 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A3 - Perv. Hyd. No. 24

Hydrograph Type = NRCS Runoff Peak Flow = 0.405 cfs
Storm Frequency =10-yr Time to Peak =12.40 hrs
Time Interval =2 min Runoff Volume = 5,890 cuft
Drainage Area =441 ac Curve Number =41

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.41 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Perv. Hyd. No. 26
Hydrograph Type = NRCS Runoff Peak Flow = 2.377 cfs
Storm Frequency =10-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume = 13,127 cuft
Drainage Area =3.34 ac Curve Number =54
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =2.38 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Ada - Imperv.

12-30-2020

Hyd. No. 27

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
=10-yr

=2 min

=451 ac

= User
=5.33in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=19.08 cfs
=12.17 hrs

= 85,979 cuft
=98

=12.0 min

= NOAA Type D
=484

Qp =19.08 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA Ada Hyd. No. 28

Hydrograph Type = Junction Peak Flow =20.91 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume  =99,107 cuft
Inflow Hydrographs = 26, 27 Total Contrib. Area =7.85ac

Qp = 20.91 cfs
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin East Out Hyd. No. 29

Hydrograph Type = Pond Route Peak Flow =16.07 cfs
Storm Frequency =10-yr Time to Peak =12.27 hrs
Time Interval =2 min Hydrograph Volume  =99,107 cuft
Inflow Hydrograph =28 - DA Ada Max. Elevation =102.35 ft
Pond Name = UG Recharge / Detention Basin East Max. Storage = 6,977 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 4 min

Qp = 16.07 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A4b - Perv.

12-30-2020

Hyd. No. 31

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

=10-yr

=2 min

=15ac

= User
=5.33in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.079 cfs
=12.60 hrs

= 1,526 cuft
=39

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Imperv. Hyd. No. 32
Hydrograph Type = NRCS Runoff Peak Flow = 8.885 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 40,035 cuft
Drainage Area =21ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =8.89 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Adb

12-30-2020

Hyd. No. 33

Hydrograph Type = Junction
Storm Frequency =10-yr
Time Interval =2 min

Inflow Hydrographs =31, 32

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

= 8.887 cfs
=12.17 hrs
= 41,560 cuft
=3.6 ac
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Qp = 8.89 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 3 Inflow Hyd. No. 35

Hydrograph Type = Junction Peak Flow =23.71 cfs
Storm Frequency =10-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 140,667 cuft
Inflow Hydrographs =29, 33 Total Contrib. Area =3.6 ac

Qp = 23.71 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Outflow Hyd. No. 36
Hydrograph Type = Pond Route Peak Flow =1.226 cfs
Storm Frequency =10-yr Time to Peak =16.23 hrs
Time Interval =2 min Hydrograph Volume = 140,362 cuft
Inflow Hydrograph = 35 - Basin 3 Inflow Max. Elevation =93.48 ft
Pond Name = Basin 3 Max. Storage = 91,062 cuft

Pond Routing by Storage Indication Method

Qp =1.23 cfs

Center of mass detention time = 15.02 hrs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Perv. Hyd. No. 38

Hydrograph Type = NRCS Runoff Peak Flow =0.043 cfs
Storm Frequency =10-yr Time to Peak =12.60 hrs
Time Interval =2 min Runoff Volume = 824 cuft
Drainage Area =0.81 ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.04 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A5 - Imperv.

12-30-2020

Hyd. No. 39

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min
=0.19 ac
= User
=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.804 cfs
=12.17 hrs

= 3,622 cuft
=98

=10.0 min

= NOAA Type D
=484
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0.65

Q (cfs)

0.357
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Qp =0.80 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A5

12-30-2020

Hyd. No. 40

Hydrograph Type = Junction
Storm Frequency = 10-yr
Time Interval =2 min

Inflow Hydrographs =38, 39

Peak Flow = 0.805 cfs
Time to Peak =12.17 hrs
Hydrograph Volume = 4,446 cuft
Total Contrib. Area =1.0ac
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Inflow Hyd. No. 41
Hydrograph Type = Junction Peak Flow = 1.698 cfs
Storm Frequency =10-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 144,808 cuft
Inflow Hydrographs = 36, 40 Total Contrib. Area =1.0ac
Qp =1.70 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Outflow Hyd. No. 42
Hydrograph Type = Pond Route Peak Flow =1.241 cfs
Storm Frequency =10-yr Time to Peak =19.30 hrs
Time Interval =2 min Hydrograph Volume = 143,858 cuft
Inflow Hydrograph =41 - Basin 4 Inflow Max. Elevation = 85.04 ft
Pond Name = Basin 4 Max. Storage = 20,200 cuft

Q (cfs)

Pond Routing by Storage Indication Method

Qp = 1.24 cfs

Center of mass detention time = 5.80 hrs

I I
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Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Perv. Hyd. No. 44
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =10-yr Time to Peak =0.00 hrs
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.84 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Imperv. Hyd. No. 45
Hydrograph Type = NRCS Runoff Peak Flow = 3.433 cfs
Storm Frequency =10-yr Time to Peak =1.13 hrs
Time Interval =2 min Runoff Volume = 5,383 cuft
Drainage Area =1.39 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.43 cfs
4
3_
S2-
’I -
0IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III7Ij
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 Hyd. No. 46
Hydrograph Type = Junction Peak Flow = 3.433 cfs
Storm Frequency =10-yr Time to Peak =1.13 hrs
Time Interval =2 min Hydrograph Volume = 5,383 cuft
Inflow Hydrographs =44, 45 Total Contrib. Area =2.23 ac
Qp = 3.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Outflow Hyd. No. 47
Hydrograph Type = Pond Route Peak Flow = 0.326 cfs
Storm Frequency =10-yr Time to Peak =1.87 hrs
Time Interval =2 min Hydrograph Volume = 5,359 cuft
Inflow Hydrograph =46 - DAAG Max. Elevation =73.40ft
Pond Name =Basin 5 Max. Storage = 4,365 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 4.19 hrs

Qp = 0.33 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A7 Hyd. No. 49

Hydrograph Type = NRCS Runoff Peak Flow =0.479 cfs
Storm Frequency =10-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume = 3,920 cuft
Drainage Area =19ac Curve Number =45

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.48 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Combined DA A Hyd. No. 51
Hydrograph Type = Junction Peak Flow =7.177 cfs
Storm Frequency =10-yr Time to Peak =13.33 hrs
Time Interval =2 min Hydrograph Volume = 374,307 cuft
Inflow Hydrographs =17, 22, 24, 42, 47, 49 Total Contrib. Area =6.31 ac
Qp =7.18 cfs
8_
7_
6_
5_
o
3_
2_

0123456789101234567820222238283633333838204234344896533556%8666288666890T23735788683888688890929956
Time (hrs)

—— Basin 1 Outflow = Basin 2 Outflow DA A3 - Perv. — Basin 4 Outflow = Basin 5 Outflow —— DA A7
— Combined DA A




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA B - Perv.

12-30-2020

Hyd. No. 53

= NRCS Runoff
=10-yr

Hydrograph Type
Storm Frequency
=2 min

=0.8 ac
= User

=5.33in
=24 hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.886 cfs
=12.20 hrs

= 3,848 cuft
=57

=10.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Pre DA C - Perv. Hyd. No. 55

Hydrograph Type = NRCS Runoff Peak Flow =0.038 cfs
Storm Frequency =10-yr Time to Peak =12.60 hrs
Time Interval =2 min Runoff Volume =732 cuft
Drainage Area =0.72 ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =13.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.04 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Pre DA C - Imperv. Hyd. No. 56

Hydrograph Type = NRCS Runoff Peak Flow = 0.254 cfs
Storm Frequency =10-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 1,144 cuft
Drainage Area =0.06 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =5.33in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.25 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DAC Hyd. No. 57

Hydrograph Type = Junction Peak Flow = 0.255 cfs

Storm Frequency =10-yr Time to Peak =12.17 hrs

Time Interval =2 min Hydrograph Volume = 1,876 cuft
Inflow Hydrographs =55, 56 Total Contrib. Area =0.78 ac

Qp = 0.25 cfs
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Hydrograph 25-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 1.959 12.27 9,455 -
2 NRCS Runoff Post DA A1a - Imperv. 13.91 1217 63,120 -
3 Junction Post DAA1a 15.56 12.17 72,575 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 2.272 12.23 9,928 -
7 Junction UG Basin West Inflo 17.70 12.17 82,503 3,5
8 Pond Route UG Basin West Outfl 16.14 12.23 82,503 7 104.27 9,211
10 NRCS Runoff Post DAA1b - Perv. 1.398 12.20 6,735 -
11 NRCS Runoff Post DAA1Db - Imperv. 11.53 1217 52,320 -
12 Junction Post DAA1b 12.86 1217 59,055 10, 11
14 NRCS Runoff Post DAA1b (un) - Perv. 0.955 1217 3,743 -
16 Junction Basin 1 Inflow 28.31 12.23 145,302 8,12, 14
17 Pond Route Basin 1 Outflow 7.713 12.90 144,424 16 98.75 71,184
19 NRCS Runoff Post DAA2 - Perv. 0.506 12.20 2,983 -
20 NRCS Runoff Post DA A2 - Imperv. 23.00 1217 104,400 -
21 Junction Post DA A2 23.46 1217 107,383 19, 20
22 Pond Route Basin 2 Outflow 11.24 12.37 107,339 21 86.28 45,581
24 NRCS Runoff Post DAAS3 - Perv. 1.835 12.23 12,931 -
26 NRCS Runoff Post DA Ada - Perv. 4.428 12.27 22,030 -
27 NRCS Runoff Post DA A4a - Imperv. 23.85 1217 108,240 -
28 Junction Post DA Ada 27.50 1217 130,270 26, 27
29 Pond Route UG Basin East Out 20.12 12.30 130,270 28 103.26 10,513
31 NRCS Runoff Post DA A4b - Perv. 0.414 12.30 3,633 -
32 NRCS Runoff Post DA A4b - Imperv. 11.11 1217 50,400 -
33 Junction Post DA Adb 11.40 1217 54,033 31, 32
35 Junction Basin 3 Inflow 29.60 12.20 184,303 29, 33
36 Pond Route Basin 3 Outflow 4.834 13.33 183,948 35 94.06 105,396




Hydrograph 25-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
38 NRCS Runoff Post DAAS5 - Perv. 0.223 12.30 1,962 -
39 NRCS Runoff Post DAAS5 - Imperv. 1.005 1217 4,560 -
40 Junction Post DAA5 1.171 12.20 6,522 38, 39
41 Junction Basin 4 Inflow 5.025 13.30 190,470 36, 40
42 Pond Route Basin 4 Outflow 3.955 14.00 189,414 41 85.22 23,869
44 NRCS Runoff Post DA A6 - Perv. 0.000 0.00 0.000 -
45 NRCS Runoff Post DA AG - Imperv. 3.433 1.13 5,383 -
46 Junction Post DA A6 3.433 1.13 5,383 44, 45
47 Pond Route Basin 5 Outflow 0.326 1.87 5,359 46 73.40 4,365
49 NRCS Runoff Post DAA7 1.466 12.20 7,657 -
51 Junction Combined DAA 18.02 12.57 497,136 17}, 22, 24, 42, 47,}49
53 NRCS Runoff Post DA B - Perv. 1.523 12.20 6,240 -
55 NRCS Runoff Pre DA C - Perv. 0.199 12.30 1,744 -
56 NRCS Runoff Pre DA C - Imperv. 0.317 12.17 1,440 -
57 Junction Post DAC 0.484 12.20 3,184 55, 56




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1a - Perv.

12-30-2020

Hyd. No. 1

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 25-yr

=2 min

=1.25 ac

= User
=6.65in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.959 cfs
=12.27 hrs

= 9,455 cuft
=57

=19.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.96 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =13.91 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 63,120 cuft
Drainage Area =2.63 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =13.91 cfs
157
144
13
124
114
10
9_
= 87
o} .
6_
5_
4_
3_
2_
’l_
0 1 | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | ? T |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow = 15.56 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume =72,575 cuft

Inflow Hydrographs =1, 2

Total Contrib. Area

= 3.88 ac
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =2.272 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume = 9,928 cuft
Drainage Area =1.29 ac Curve Number =58
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =2.27 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin West Inflo Hyd. No. 7

Hydrograph Type = Junction Peak Flow =17.70 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 82,503 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area =5.17 ac

Qp = 17.70 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin West Outfl Hyd. No. 8

Hydrograph Type = Pond Route Peak Flow =16.14 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 82,503 cuft
Inflow Hydrograph =7 - UG Basin West Inflo Max. Elevation =104.27 ft
Pond Name = UG Recharge / Detention Basin West Max. Storage = 9,211 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 8 min

Qp =16.14 cfs

O_I '

[ R I I N N (L RN N NN N N D L U N R NN U (L R IR R IR N NN DY NN U L R IR R N N N I NN RN R I RN N I R LR |

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)

—— UG Basin West Inflo —— UG Basin West Outfl




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b - Perv.

12-30-2020

Hyd. No. 10

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 25-yr

=2 min

=1.46 ac

= User
=6.65in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.398 cfs
=12.20 hrs

= 6,735 cuft
=47

=10.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.40 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Imperv. Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow =11.53 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 52,320 cuft
Drainage Area =218 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =11.53 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b Hyd. No. 12
Hydrograph Type = Junction Peak Flow = 12.86 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 59,055 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area = 3.64 ac
Qp = 12.86 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b (un) - Perv.

12-30-2020

Hyd. No. 14

= NRCS Runoff
= 25-yr

=2 min

=0.33 ac

= User
=6.65in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.955 cfs
=12.17 hrs

= 3,743 cuft
=67

=10.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Inflow Hyd. No. 16
Hydrograph Type = Junction Peak Flow = 28.31 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 145,302 cuft
Inflow Hydrographs =38, 12, 14 Total Contrib. Area =3.97 ac
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 1 Outflow Hyd. No. 17

Hydrograph Type = Pond Route Peak Flow =7.713 cfs
Storm Frequency = 25-yr Time to Peak =12.90 hrs
Time Interval =2 min Hydrograph Volume = 144,424 cuft
Inflow Hydrograph =16 - Basin 1 Inflow Max. Elevation =98.75 ft
Pond Name = Basin 1 Max. Storage =71,184 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 12.91 hrs

Qp =7.71 cfs

32
31
30
29+
28
27
26
257
24
23+
22
217
20
195
18
177
16
155
14
137
12
11
107
9+

8-

7+

6_

5-

4-

3-

24

Q (cfs)

04 T I T T T T T T T T T T T T T T T T T T T T 1t 1 1 I ! I T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time (hrs)

—— Basin 1 Inflow =—— Basin 1 Outflow




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A2 - Perv.

12-30-2020

Hyd. No. 19

= NRCS Runoff
= 25-yr

=2 min

=0.86 ac

= User
=6.65in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 0.506 cfs
=12.20 hrs

= 2,983 cuft
=43

=10.0 min

= NOAA Type D
=484
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Imperv. Hyd. No. 20

Hydrograph Type = NRCS Runoff Peak Flow = 23.00 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 104,400 cuft
Drainage Area =435 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp = 23.00 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 Hyd. No. 21

Hydrograph Type = Junction Peak Flow = 23.46 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 107,383 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =5.21ac

Qp = 23.46 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Outflow Hyd. No. 22
Hydrograph Type = Pond Route Peak Flow =11.24 cfs
Storm Frequency = 25-yr Time to Peak =12.37 hrs
Time Interval =2 min Hydrograph Volume = 107,339 cuft
Inflow Hydrograph =21 - DAA2 Max. Elevation = 86.28 ft
Pond Name = Basin 2 Max. Storage = 45,581 cuft

Pond Routing by Storage Indication Method

1 =

Qp = 11.24 cfs

Center of mass detention time = 5.24 hrs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A3 - Perv. Hyd. No. 24

Hydrograph Type = NRCS Runoff Peak Flow =1.835 cfs
Storm Frequency = 25-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume =12,931 cuft
Drainage Area =441 ac Curve Number =41

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.84 cfs

Q (cfs)
n
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Perv. Hyd. No. 26
Hydrograph Type = NRCS Runoff Peak Flow =4.428 cfs
Storm Frequency = 25-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume = 22,030 cuft
Drainage Area =3.34 ac Curve Number =54
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =4.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Imperv. Hyd. No. 27
Hydrograph Type = NRCS Runoff Peak Flow = 23.85 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 108,240 cuft
Drainage Area =451 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =12.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp = 23.85 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA Ada Hyd. No. 28

Hydrograph Type = Junction Peak Flow = 27.50 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 130,270 cuft
Inflow Hydrographs = 26, 27 Total Contrib. Area =7.85ac

Qp = 27.50 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin East Out Hyd. No. 29

Hydrograph Type = Pond Route Peak Flow =20.12 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Hydrograph Volume = 130,270 cuft
Inflow Hydrograph =28 - DA Ada Max. Elevation =103.26 ft
Pond Name = UG Recharge / Detention Basin East Max. Storage =10,513 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 5 min

Qp =20.12 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A4b - Perv. Hyd. No. 31

Hydrograph Type = NRCS Runoff Peak Flow =0.414 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Runoff Volume = 3,633 cuft
Drainage Area =1.5ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.41 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Imperv. Hyd. No. 32
Hydrograph Type = NRCS Runoff Peak Flow =11.11 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 50,400 cuft
Drainage Area =21ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =11.11 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b Hyd. No. 33
Hydrograph Type = Junction Peak Flow =11.40 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 54,033 cuft

Inflow Hydrographs =31, 32

Total Contrib. Area

= 3.6 ac
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 3 Inflow Hyd. No. 35

Hydrograph Type = Junction Peak Flow = 29.60 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 184,303 cuft
Inflow Hydrographs =29, 33 Total Contrib. Area =3.6 ac

Qp = 29.60 cfs

347
337
32
317
30
297
287
277
267
257
24
237
227
217
20
197
187
177
167
157
147
137
127
117
107
7]
8]
]
67
>
47
3]
27
1]
L0 e e s e e ey S Sy e e B B B B o By B B B BB R
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)

Q (cfs)

—— UG Basin East Out —— DA A4b —— Basin 3 Inflow




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Outflow Hyd. No. 36
Hydrograph Type = Pond Route Peak Flow =4.834 cfs
Storm Frequency = 25-yr Time to Peak =13.33 hrs
Time Interval =2 min Hydrograph Volume = 183,948 cuft
Inflow Hydrograph = 35 - Basin 3 Inflow Max. Elevation = 94.06 ft
Pond Name = Basin 3 Max. Storage = 105,396 cuft

Pond Routing by Storage Indication Method

Q (cfs)
2
1

Qp =4.83 cfs

Center of mass detention time = 13.20 hrs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Perv. Hyd. No. 38

Hydrograph Type = NRCS Runoff Peak Flow =0.223 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Runoff Volume = 1,962 cuft
Drainage Area =0.81 ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.22 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Imperv. Hyd. No. 39

Hydrograph Type = NRCS Runoff Peak Flow =1.005 cfs
Storm Frequency = 25-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 4,560 cuft
Drainage Area =0.19 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.00 cfs

Q (cfs)
n

O T T T T T T T T
0 1

T T 1717 17 17 17 717 17 717 17 17 771 1 777171
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)

I T T T T T T
2 3 4 5 6 7 8




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 Hyd. No. 40

Hydrograph Type = Junction Peak Flow =1.171 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 6,522 cuft
Inflow Hydrographs =38, 39 Total Contrib. Area =1.0ac

Qp = 1.17 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Inflow Hyd. No. 41
Hydrograph Type = Junction Peak Flow =5.025 cfs
Storm Frequency = 25-yr Time to Peak =13.30 hrs
Time Interval =2 min Hydrograph Volume = 190,470 cuft
Inflow Hydrographs = 36, 40 Total Contrib. Area =1.0ac
Qp = 5.02 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Outflow Hyd. No. 42
Hydrograph Type = Pond Route Peak Flow = 3.955 cfs
Storm Frequency Time to Peak =14.00 hrs
Time Interval Hydrograph Volume = 189,414 cuft
Inflow Hydrograph =41 - Basin 4 Inflow Max. Elevation = 85.22 ft
Pond Name Max. Storage = 23,869 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 4.58 hrs
Qp = 3.95 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Perv. Hyd. No. 44
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency = 25-yr Time to Peak =0.00 hrs
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.84 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Imperv. Hyd. No. 45
Hydrograph Type = NRCS Runoff Peak Flow = 3.433 cfs
Storm Frequency = 25-yr Time to Peak =1.13 hrs
Time Interval =2 min Runoff Volume = 5,383 cuft
Drainage Area =1.39 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.43 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 Hyd. No. 46
Hydrograph Type = Junction Peak Flow = 3.433 cfs
Storm Frequency = 25-yr Time to Peak =1.13 hrs
Time Interval =2 min Hydrograph Volume = 5,383 cuft
Inflow Hydrographs =44, 45 Total Contrib. Area =2.23 ac
Qp = 3.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Outflow Hyd. No. 47
Hydrograph Type = Pond Route Peak Flow = 0.326 cfs
Storm Frequency = 25-yr Time to Peak =1.87 hrs
Time Interval =2 min Hydrograph Volume = 5,359 cuft
Inflow Hydrograph =46 - DAAG Max. Elevation =73.40ft
Pond Name =Basin 5 Max. Storage = 4,365 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 4.19 hrs

Qp = 0.33 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A7

12-30-2020

Hyd. No. 49

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 25-yr
=2 min

=19ac

= User
=6.65in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.466 cfs
=12.20 hrs

= 7,657 cuft
=45

=10.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.47 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Combined DA A Hyd. No. 51

Hydrograph Type = Junction Peak Flow =18.02 cfs
Storm Frequency = 25-yr Time to Peak =12.57 hrs

Time Interval =2 min Hydrograph Volume  =497,136 cuft
Inflow Hydrographs =17, 22, 24, 42, 47, 49 Total Contrib. Area =6.31 ac

Qp = 18.02 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA B - Perv. Hyd. No. 53

Hydrograph Type = NRCS Runoff Peak Flow =1.523 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 6,240 cuft
Drainage Area =0.8 ac Curve Number =57

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.52 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Pre DA C - Perv. Hyd. No. 55

Hydrograph Type = NRCS Runoff Peak Flow =0.199 cfs
Storm Frequency = 25-yr Time to Peak =12.30 hrs
Time Interval =2 min Runoff Volume = 1,744 cuft
Drainage Area =0.72 ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =13.0 min
Total Rainfall =6.65in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.20 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

12-30-2020

Hyd. No. 56

= NRCS Runoff
= 25-yr

=2 min

= 0.06 ac

= User
=6.65in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.317 cfs
=12.17 hrs

= 1,440 cuft
=98

=10.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DAC Hyd. No. 57

Hydrograph Type = Junction Peak Flow =0.484 cfs
Storm Frequency = 25-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 3,184 cuft
Inflow Hydrographs =55, 56 Total Contrib. Area =0.78 ac

Qp = 0.48 cfs
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Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 3.724 12.23 17,311 -
2 NRCS Runoff Post DA A1a - Imperv. 19.08 1217 87,323 -
3 Junction Post DAA1a 22.34 1217 104,634 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 4272 12.20 17,984 -
7 Junction UG Basin West Inflo 26.41 12.17 122,617 3,5
8 Pond Route UG Basin West Outfl 26.30 12.20 122,618 7 104.78 9,991
10 NRCS Runoff Post DAA1b - Perv. 3.397 12.20 14,163 -
11 NRCS Runoff Post DAA1Db - Imperv. 15.82 1217 72,382 -
12 Junction Post DAA1b 19.17 1217 86,545 10, 11
14 NRCS Runoff Post DAA1b (un) - Perv. 1.601 1217 6,249 -
16 Junction Basin 1 Inflow 46.57 12.20 215,412 8,12, 14
17 Pond Route Basin 1 Outflow 24.21 12.37 214,513 16 99.38 85,305
19 NRCS Runoff Post DAA2 - Perv. 1.550 12.20 6,812 -
20 NRCS Runoff Post DA A2 - Imperv. 31.56 1217 144,432 -
21 Junction Post DA A2 33.07 1217 151,244 19, 20
22 Pond Route Basin 2 Outflow 24.65 12.27 151,201 21 86.68 52,318
24 NRCS Runoff Post DAAS3 - Perv. 6.782 12.20 31,090 -
26 NRCS Runoff Post DA Ada - Perv. 8.897 12.27 41,762 -
27 NRCS Runoff Post DA A4a - Imperv. 32.72 1217 149,744 -
28 Junction Post DA Ada 40.42 1217 191,506 26, 27
29 Pond Route UG Basin East Out 36.77 12.23 191,506 28 104.74 14,588
31 NRCS Runoff Post DA A4b - Perv. 1.908 12.20 9,292 -
32 NRCS Runoff Post DA A4b - Imperv. 15.24 1217 69,726 -
33 Junction Post DA Adb 17.06 1217 79,018 31, 32
35 Junction Basin 3 Inflow 51.78 12.23 270,524 29, 33
36 Pond Route Basin 3 Outflow 20.23 12.63 270,140 35 94.72 122,617




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
38 NRCS Runoff Post DAAS5 - Perv. 1.030 12.20 5,018 -
39 NRCS Runoff Post DAAS5 - Imperv. 1.379 1217 6,309 -
40 Junction Post DAA5 2.364 12.20 11,326 38, 39
41 Junction Basin 4 Inflow 20.89 12.63 281,466 36, 40
42 Pond Route Basin 4 Outflow 14.62 13.07 280,349 41 85.91 38,502
44 NRCS Runoff Post DA A6 - Perv. 0.000 0.00 0.000 -
45 NRCS Runoff Post DA AG - Imperv. 3.433 1.13 5,383 -
46 Junction Post DA A6 3.433 1.13 5,383 44, 45
47 Pond Route Basin 5 Outflow 0.326 1.87 5,359 46 73.40 4,365
49 NRCS Runoff Post DAA7 3.924 12.20 16,731 -
51 Junction Combined DAA 60.67 12.30 745,215 17), 22, 24, 42, 47,149
53 NRCS Runoff Post DA B - Perv. 2.895 1217 11,425 -
55 NRCS Runoff Pre DA C - Perv. 0.916 12.20 4,460 -
56 NRCS Runoff Pre DA C - Imperv. 0.435 12.17 1,992 -
57 Junction Post DAC 1.337 12.20 6,452 55, 56




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Perv. Hyd. No. 1
Hydrograph Type = NRCS Runoff Peak Flow = 3.724 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume =17,311 cuft
Drainage Area =1.25ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =19.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.72 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1a - Imperv.

12-30-2020

Hyd. No. 2

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr
=2 min

=2.63 ac

= User
=9.11in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=19.08 cfs
=12.17 hrs

= 87,323 cuft
=98

=10.0 min

= NOAA Type D
=484
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Qp =19.08 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A1a Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 22.34 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 104,634 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area = 3.88 ac

Qp = 22.34 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =4.272 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 17,984 cuft
Drainage Area =1.29 ac Curve Number =58
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =4.27 cfs
5_
4
3_
S
2_
1 -
0 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin West Inflo Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 26.41 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 122,617 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area =5.17 ac

Qp = 26.41 cfs
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin West Outfl Hyd. No. 8

Hydrograph Type = Pond Route Peak Flow = 26.30 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 122,618 cuft
Inflow Hydrograph =7 - UG Basin West Inflo Max. Elevation =104.78 ft
Pond Name = UG Recharge / Detention Basin West Max. Storage = 9,991 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 8 min

Qp = 26.30 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Perv. Hyd. No. 10
Hydrograph Type = NRCS Runoff Peak Flow = 3.397 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 14,163 cuft
Drainage Area =1.46 ac Curve Number =47
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.40 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b - Imperv.

12-30-2020

Hyd. No. 11

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr
=2 min

=2.18 ac

= User
=9.11in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=15.82 cfs
=12.17 hrs

= 72,382 cuft
=98

=10.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A1b Hyd. No. 12

Hydrograph Type = Junction Peak Flow =19.17 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 86,545 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area = 3.64 ac

Qp = 19.17 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b (un) - Perv.

12-30-2020

Hyd. No. 14

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr

=2 min

=0.33 ac

= User
=9.11in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=1.601 cfs
=12.17 hrs

= 6,249 cuft
=67

=10.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.60 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 1 Inflow Hyd. No. 16

Hydrograph Type = Junction Peak Flow = 46.57 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume =215,412 cuft
Inflow Hydrographs =38, 12, 14 Total Contrib. Area =3.97 ac

Qp = 46.57 cfs

Q (cfs)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hrs)

— UG Basin West Outfl — DA A1b DA A1b (un) - Perv. — Basin 1 Inflow




Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 1 Outflow Hyd. No. 17

Hydrograph Type = Pond Route Peak Flow = 24.21 cfs
Storm Frequency =100-yr Time to Peak =12.37 hrs
Time Interval =2 min Hydrograph Volume  =214,513 cuft
Inflow Hydrograph =16 - Basin 1 Inflow Max. Elevation =99.38 ft
Pond Name = Basin 1 Max. Storage = 85,305 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 7.41 hrs

Qp = 24.21 cfs

Q (cfs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Perv. Hyd. No. 19

Hydrograph Type = NRCS Runoff Peak Flow =1.550 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 6,812 cuft
Drainage Area =0.86 ac Curve Number =43

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.55 cfs

Q (cfs)
n
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Imperv. Hyd. No. 20

Hydrograph Type = NRCS Runoff Peak Flow = 31.56 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 144,432 cuft
Drainage Area =435 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp = 31.56 cfs

Q (cfs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 Hyd. No. 21

Hydrograph Type = Junction Peak Flow = 33.07 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 151,244 cuft
Inflow Hydrographs =19, 20 Total Contrib. Area =5.21ac

Qp = 33.07 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 2 Outflow Hyd. No. 22

Hydrograph Type = Pond Route Peak Flow = 24.65 cfs
Storm Frequency =100-yr Time to Peak =12.27 hrs
Time Interval =2 min Hydrograph Volume = 151,201 cuft
Inflow Hydrograph =21 - DAA2 Max. Elevation = 86.68 ft
Pond Name = Basin 2 Max. Storage = 52,318 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 4.13 hrs

Qp = 24.65 cfs

Q (cfs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A3 - Perv. Hyd. No. 24
Hydrograph Type = NRCS Runoff Peak Flow =6.782 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 31,090 cuft
Drainage Area =441 ac Curve Number =41
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =6.78 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Perv. Hyd. No. 26
Hydrograph Type = NRCS Runoff Peak Flow = 8.897 cfs
Storm Frequency =100-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume = 41,762 cuft
Drainage Area =3.34 ac Curve Number =54
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =8.90 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Ada - Imperv.

12-30-2020

Hyd. No. 27

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr

=2 min

=4.51 ac

= User
=9.11in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=32.72 cfs
=12.17 hrs

= 149,744 cuft
=98

=12.0 min

= NOAA Type D
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA Ada Hyd. No. 28

Hydrograph Type = Junction Peak Flow =40.42 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume = 191,506 cuft
Inflow Hydrographs = 26, 27 Total Contrib. Area =7.85ac
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Hydrograph Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Basin East Out Hyd. No. 29

Hydrograph Type = Pond Route Peak Flow = 36.77 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 191,506 cuft
Inflow Hydrograph =28 - DA Ada Max. Elevation =104.74 ft
Pond Name = UG Recharge / Detention Basin East Max. Storage = 14,588 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 5 min

Qp = 36.77 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A4b - Perv.

12-30-2020

Hyd. No. 31

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr
=2 min

=15ac

= User
=9.11in

=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 1.908 cfs
=12.20 hrs

= 9,292 cuft
=39

=10.0 min

= NOAA Type D
=484

Q (cfs)

Qp =1.91 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Imperv. Hyd. No. 32
Hydrograph Type = NRCS Runoff Peak Flow =15.24 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 69,726 cuft
Drainage Area =21ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =15.24 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b Hyd. No. 33
Hydrograph Type = Junction Peak Flow =17.06 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume =79,018 cuft

Inflow Hydrographs =31, 32

Total Contrib. Area

= 3.6 ac
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Inflow Hyd. No. 35
Hydrograph Type = Junction Peak Flow =51.78 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Hydrograph Volume = 270,524 cuft
Inflow Hydrographs =29, 33 Total Contrib. Area =3.6 ac
Qp = 51.78 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Outflow Hyd. No. 36
Hydrograph Type = Pond Route Peak Flow = 20.23 cfs
Storm Frequency =100-yr Time to Peak =12.63 hrs
Time Interval =2 min Hydrograph Volume  =270,140 cuft
Inflow Hydrograph = 35 - Basin 3 Inflow Max. Elevation =94.72 ft
Pond Name = Basin 3 Max. Storage = 122,617 cuft

Pond Routing by Storage Indication Method
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Perv. Hyd. No. 38

Hydrograph Type = NRCS Runoff Peak Flow =1.030 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 5,018 cuft
Drainage Area =0.81 ac Curve Number =39

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.03 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Imperv. Hyd. No. 39

Hydrograph Type = NRCS Runoff Peak Flow =1.379 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 6,309 cuft
Drainage Area =0.19 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =1.38 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A5 Hyd. No. 40
Hydrograph Type = Junction Peak Flow = 2.364 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 11,326 cuft

Inflow Hydrographs =38, 39

Total Contrib. Area =1.0ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Inflow Hyd. No. 41
Hydrograph Type = Junction Peak Flow = 20.89 cfs
Storm Frequency =100-yr Time to Peak =12.63 hrs
Time Interval =2 min Hydrograph Volume = 281,466 cuft

Inflow Hydrographs = 36, 40

Total Contrib. Area =1.0ac

247
237
227

217

20
19-_
18—-
17-
16-_
15—-
14
13-

—

&
=212
o

114

01234567891011M2131415161 7181 2R R2RLRX 2R BB BB BBBBBRBHUU UAANMNAATAK B 152535455565 7585%60
Time (hrs)

Qp = 20.89 cfs

—— Basin 3 Outflow =—— DA A5 — Basin 4 Inflow




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Outflow Hyd. No. 42
Hydrograph Type = Pond Route Peak Flow = 14.62 cfs
Storm Frequency =100-yr Time to Peak =13.07 hrs
Time Interval =2 min Hydrograph Volume = 280,349 cuft
Inflow Hydrograph =41 - Basin 4 Inflow Max. Elevation = 85.91 ft
Pond Name = Basin 4 Max. Storage = 38,502 cuft

Pond Routing by Storage Indication Method

Qp =14.62 cfs
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Center of mass detention time = 3.22 hrs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Perv. Hyd. No. 44
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =100-yr Time to Peak =0.00 hrs
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.84 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Imperv. Hyd. No. 45
Hydrograph Type = NRCS Runoff Peak Flow = 3.433 cfs
Storm Frequency =100-yr Time to Peak =1.13 hrs
Time Interval =2 min Runoff Volume = 5,383 cuft
Drainage Area =1.39 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.43 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 Hyd. No. 46
Hydrograph Type = Junction Peak Flow = 3.433 cfs
Storm Frequency =100-yr Time to Peak =1.13 hrs
Time Interval =2 min Hydrograph Volume = 5,383 cuft
Inflow Hydrographs =44, 45 Total Contrib. Area =2.23 ac
Qp = 3.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Outflow Hyd. No. 47
Hydrograph Type = Pond Route Peak Flow = 0.326 cfs
Storm Frequency =100-yr Time to Peak =1.87 hrs
Time Interval =2 min Hydrograph Volume = 5,359 cuft
Inflow Hydrograph =46 - DAAG Max. Elevation =73.40ft
Pond Name =Basin 5 Max. Storage = 4,365 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 4.19 hrs

Qp = 0.33 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A7 Hyd. No. 49
Hydrograph Type = NRCS Runoff Peak Flow = 3.924 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 16,731 cuft
Drainage Area =19ac Curve Number =45
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.92 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Combined DA A Hyd. No. 51

Hydrograph Type = Junction Peak Flow = 60.67 cfs
Storm Frequency =100-yr Time to Peak =12.30 hrs

Time Interval =2 min Hydrograph Volume = 745,215 cuft
Inflow Hydrographs =17, 22, 24, 42, 47, 49 Total Contrib. Area =6.31 ac

Qp = 60.67 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA B - Perv. Hyd. No. 53
Hydrograph Type = NRCS Runoff Peak Flow = 2.895 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 11,425 cuft
Drainage Area =0.8 ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =2.89 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Perv.

12-30-2020

Hyd. No. 55

= NRCS Runoff
= 100-yr

=2 min

=0.72 ac

= User
=9.11in

=24 hrs

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.916 cfs
=12.20 hrs

= 4,460 cuft
=39

=13.0 min

= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Pre DA C - Imperv. Hyd. No. 56

Hydrograph Type = NRCS Runoff Peak Flow =0.435 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 1,992 cuft
Drainage Area =0.06 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484

Qp =0.44 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DAC

12-30-2020

Hyd. No. 57

Time Interval

Hydrograph Type

Storm Frequency

Inflow Hydrographs

= Junction
= 100-yr
=2 min
=55, 56

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=1.337 cfs
=12.20 hrs
= 6,452 cuft
=0.78 ac
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APPENDIX C

Water Quality Calculations



Basin Model

Hydrology Studio v 3.0.0.16

Project Name:

12-30-2020

Post DA Ada - Imperv.
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Hydrograph 1-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (min) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 0.000 0 0.000 -
2 NRCS Runoff Post DA A1a - Imperv. 6.496 68 10,186 -
3 Junction Post DAA1a 6.496 68 10,186 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 0.000 0 0.000 -
7 Junction UG Basin West Inflo 6.496 68 10,186 3,5
8 Pond Route UG Basin West Outfl 4.014 76 10,185 7 101.14 2,649
10 NRCS Runoff Post DAA1b - Perv. 0.000 0 0.000 -
11 NRCS Runoff Post DAA1D - Imperv. 5.385 68 8,443 -
12 Junction Post DAA1b 5.385 68 8,443 10, 11
14 NRCS Runoff Post DAA1b (un) - Perv. 0.008 106 16.7 -
16 Junction Basin 1 Inflow 8.940 70 18,645 8,12, 14
17 Pond Route Basin 1 Outflow 0.306 128 18,560 16 96.05 17,537
19 NRCS Runoff Post DAA2 - Perv. 0.000 0 0.000 -
20 NRCS Runoff Post DA A2 - Imperv. 10.74 68 16,847 -
21 Junction Post DA A2 10.74 68 16,847 19, 20
22 Pond Route Basin 2 Outflow 0.645 118 16,803 21 84.17 14,591
24 NRCS Runoff Post DAAS3 - Perv. 0.000 0 0.000 -
26 NRCS Runoff Post DA Ada - Perv. 0.000 0 0.000 -
27 NRCS Runoff Post DA Ada - Imperv. 11.14 68 17,467 ——
28 Junction Post DA Ada 11.14 68 17,467 26, 27
29 Pond Route UG Basin East Out 9.591 74 17,466 28 101.24 2,914
31 NRCS Runoff Post DA A4b - Perv. 0.000 0 0.000 -
32 NRCS Runoff Post DA A4b - Imperv. 5.187 68 8,133 -
33 Junction Post DA Adb 5.187 68 8,133 31, 32
35 Junction Basin 3 Inflow 14.36 72 25,599 29, 33
36 Pond Route Basin 3 Outflow 0.629 126 25,536 35 90.33 23,332




Hydrograph 1-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (min) (cuft) (ft) (cuft)
38 NRCS Runoff Post DAAS5 - Perv. 0.000 0 0.000 -
39 NRCS Runoff Post DAAS5 - Imperv. 0.469 68 736 -
40 Junction Post DAA5 0.469 68 736 38, 39
41 Junction Basin 4 Inflow 0.820 72 26,272 36, 40
42 Pond Route Basin 4 Outflow 0.391 536 26,127 41 84.43 8,213
44 NRCS Runoff Post DA A6 - Perv. 0.000 0 0.000 -
45 NRCS Runoff Post DA AG - Imperv. 3.433 68 5,383 -
46 Junction Post DA A6 3.433 68 5,383 44, 45
47 Pond Route Basin 5 Outflow 0.326 112 5,359 46 73.40 4,365
49 NRCS Runoff Post DAA7 0.000 0 0.000 -
51 Junction Combined DAA 1.332 128 66,848 17], 22, 24, 42, 47,49
53 NRCS Runoff Post DA B - Perv. 0.000 0 0.000 -
55 NRCS Runoff Pre DA C - Perv. 0.000 0 0.000 -
56 NRCS Runoff Pre DA C - Imperv. 0.148 68 232 -
57 Junction Post DAC 0.148 68 232 55, 56




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Perv. Hyd. No. 1
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.25ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =19.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow = 6.496 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 10,186 cuft
Drainage Area =2.63 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =6.50 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow = 6.496 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 10,186 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area = 3.88 ac
Qp = 6.50 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1a (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.29 ac Curve Number =58
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin West Inflo Hyd. No. 7
Hydrograph Type = Junction Peak Flow = 6.496 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 10,186 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area =5.17 ac
Qp = 6.50 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Basin West Outfl Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =4.014 cfs
Storm Frequency =1-yr Time to Peak =76 min
Time Interval =2 min Hydrograph Volume = 10,185 cuft
Inflow Hydrograph =7 - UG Basin West Inflo Max. Elevation =101.14 ft
Pond Name = UG Recharge / Detention Basin West Max. Storage = 2,649 cuft

Pond Routing by Storage Indication Method

Qp =4.01 cfs

Center of mass detention time = 7 min
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin West Stage-Storage
Underground Chambers Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Invert Elev Down, ft 100.00

0.00 100.00 3,816 0.000 0.000
Chamber Rise, ft 3.00 0.25 100.25 3,816 489 489
Chamber Shape Circular 0.50 100.50 3816 570 1,059
0.75 100.75 3,816 614 1,673
Chamber Span, ft 3.00 1.00 101.00 3,816 641 2314
Barrel Length ft 200.00 1.25 101.25 3,816 659 2,973
1.50 101.50 3,816 667 3,639
No. Barrels 3 1.75 101.75 3,816 667 4,306
Barrel Slope, % 0.00 2.00 102.00 3,816 659 4,965
2.25 102.25 3,816 641 5,606
Headers, y/n Yes 250 102.50 3,816 614 6,219
Stone Encasement, y/n Yes 2.75 102.75 3,816 569 6,789
: 3.00 103.00 3,816 489 7,278
Encasement Bottom Elevation, ft 100.00 395 103.25 3.816 380 7.660
Encasement Width per Chamber, ft 6.00 3.50 103.50 3816 382 8,041
3.75 103.75 3,816 382 8,423
Encasement Depth, ft 5.00 4.00 104.00 3,816 382 8,805
Encasement Voids, % 40.00 — 10822 3,816 382 9,186
4.50 104.50 3,816 382 9,568
4.75 104.75 3,816 382 9,950
5.00 105.00 3,816 382 10,331

Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin West Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 36 12 Hole Diameter, in
Span, in 36 12 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 99.00 99.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 211
Barrel Slope, % 1.42
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 103.5
Crest Length, ft 4
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

UG Recharge / Detention Basin West

12-30-2020

Stage-Storage-Discharge Summary

Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 100.00 0.000 0.000 0.000 0.000 0.000
0.25 100.25 489 1.891ic | 1.891 0.000 1.891
0.50 100.50 1,059 | 2.674ic | 2.674 0.000 2.674
0.75 100.75 1,673 | 3.275ic | 3.275 0.000 3.275
1.00 101.00 | 2,314 | 3.781ic | 3.781 0.000 3.781
1.25 101.25 | 2,973 | 4.228ic | 4.228 0.000 4.228
1.50 101.50 3,639 | 4631ic | 4.631 0.000 4.631
1.75 101.75 | 4,306 | 5.002ic | 5.002 0.000 5.002
2.00 102.00 | 4,965 | 5.347ic | 5.347 0.000 5.347
2.25 102.25 5,606 | 5.672ic | 5.672 0.000 5.672
2.50 102.50 6,219 | 5.979ic | 5.979 0.000 5.979
2.75 102.75 6,789 | 6.270ic | 6.270 0.000 6.270
3.00 103.00 7,278 | 6.549ic | 6.549 0.000 6.549
3.25 103.25 7,660 | 6.817ic | 6.817 0.000 6.817
3.50 103.50 8,041 | 7.074ic | 7.074 0.000 7.074
3.75 103.75 8,423 | 8.847ic | 7.197 1.650 8.847
4.00 104.00 8,805 | 11.92ic | 7.249 4.667 11.92
4.25 104.25 9,186 | 15.85ic | 7.276 8.574 15.85
4.50 104.50 9,668 | 20.47ic | 7.269 13.20 20.47
4.75 104.75 9,950 | 25.70ic | 7.250 18.45 25.70
5.00 105.00 | 10,331 | 31.46ic | 7.212 24.25 31.46

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Recharge / Detention Basin West Pond Drawdown
Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Perv. Hyd. No. 10
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.46 ac Curve Number =47
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b - Imperv. Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow = 5.385 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 8,443 cuft
Drainage Area =218 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =5.38 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A1b Hyd. No. 12
Hydrograph Type = Junction Peak Flow = 5.385 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 8,443 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area = 3.64 ac
Qp = 5.38 cfs
6_
5_
4_
£ 5
o}
2_
’I_
0 rY v rprrrrprrrrpr+rrr+r|rrrvrrr [ rrrrrrrr [ rrr 1 [t ¥¢r [ rrrr [ 1§ [ 11t 1171 ]
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)
— DA A1b - Imperv. — DA A1b




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A1b (un) - Perv.

12-30-2020

Hyd. No. 14

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area
Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

=1-yr
=2 min

=0.33 ac

= User

=1.25in

=2hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.008 cfs
=106 min
=16.7 cuft
=67

=10.0 min

= NJ WQ Storm
=484

0.0075

0.007

0.0065

0.006

0.0055

0.005

0.0045

0.004

Q (cfs)

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

Qp =0.01 cfs

0

10

20

30

40

50

Time (min)

O L L N Y Y Y Y B O N Y Y B B B B |

70 80

100 110




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 1 Inflow

12-30-2020

Hyd. No. 16

Hydrograph Type = Junction
Storm Frequency =1-yr
Time Interval =2 min

Inflow Hydrographs =38, 12, 14

Peak Flow = 8.940 cfs
Time to Peak =70 min
Hydrograph Volume = 18,645 cuft
Total Contrib. Area =3.97 ac

107

Q (cfs)
T

Qp = 8.94 cfs

0 10 20

30

0 rr1r7. . Jlrr. . .pr v pfrrr)rprrrrprrr).. ] rrr v vttt o1ttt [ &t 11 T

40

— UG Basin West Outfl — DA A1b DA A1b (un) - Perv. — Basin 1 Inflow

50 60 70 80 90 100 110
Time (min)




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Outflow Hyd. No. 17
Hydrograph Type = Pond Route Peak Flow = 0.306 cfs
Storm Frequency =1-yr Time to Peak =128 min
Time Interval =2 min Hydrograph Volume = 18,560 cuft
Inflow Hydrograph =16 - Basin 1 Inflow Max. Elevation = 96.05 ft
Pond Name = Basin 1 Max. Storage = 17,537 cuft

Pond Routing by Storage Indication Method

107

Q (cfs)
T

Qp = 0.31 cfs

Center of mass detention time = 13.09 hrs
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 1

12-30-2020

Stage-Storage

User Defined Contours

Description
Bottom Elevation, ft
Voids (%)

Volume Calc

Input

95.00

100.00
Ave End Area

Stage / Storage Table

Stage Elevation Contour Area Incr. Storage Total Storage

(ft) (ft) (sqft) (cuft) (cuft)
0.00 95.00 15,834 0.000 0.000
1.00 96.00 17,433 16,634 16,634
2.00 97.00 19,090 18,261 34,895
3.00 98.00 20,802 19,946 54,841
4.00 99.00 22,572 21,687 76,528
5.00 100.00 24,397 23,484 100,012
6.00 101.00 27,566 25,982 125,994

Elev (ft)

Stage-Storage
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 3.5 Hole Diameter, in
Span, in 24 3.5 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 91.71 95.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 107
Barrel Slope, % 48
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Circular Rectangular Exfiltration, in/hr

Crest Elevation, ft
Crest Length, ft
Angle, deg

Weir Coefficient, Cw

98.25
6

3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 1 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 95.00 0.000 0.000 0.000 0.000 0.000
1.00 96.00 16,634 | 0.297 oc | 0.297 0.000 0.297
2.00 97.00 34,895 | 0.4380c| 0.438 0.000 0.438
3.00 98.00 54,841 | 0.5430c| 0.543 0.000 0.543
4.00 99.00 76,528 | 13.49 0c| 0.631 12.86 13.49
5.00 100.00 | 100,012 | 36.97 oc | 0.277 36.70 s 36.97
6.00 101.00 | 125,994 | 41.28 oc | 0.159 41.13s 41.28

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

12-30-2020

Basin 1 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A2 - Perv. Hyd. No. 19
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.86 ac Curve Number =43
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A2 - Imperv. Hyd. No. 20

Hydrograph Type = NRCS Runoff Peak Flow =10.74 cfs
Storm Frequency =1-yr Time to Peak = 68 min

Time Interval =2 min Runoff Volume = 16,847 cuft
Drainage Area =435 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =10.74 cfs

Q (cfs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A2

12-30-2020

Hyd. No. 21

Hydrograph Type = Junction
Storm Frequency =1-yr
Time Interval =2 min

Inflow Hydrographs =19, 20

Peak Flow =10.74 cfs
Time to Peak =68 min
Hydrograph Volume = 16,847 cuft
Total Contrib. Area =5.21ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 2 Outflow

12-30-2020

Hyd. No. 22

Hydrograph Type = Pond Route
Storm Frequency =1-yr

Time Interval =2 min
Inflow Hydrograph =21 - DAA2
Pond Name = Basin 2

Peak Flow = 0.645 cfs
Time to Peak =118 min
Hydrograph Volume = 16,803 cuft
Max. Elevation =84.17 ft
Max. Storage = 14,591 cuft

Pond Routing by Storage Indication Method

127
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10

Q (cfs)
T

Qp = 0.65 cfs

Center of mass detention time = 5.50 hrs
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 83.00
: 0.00 83.00 11,510 0.000 0.000
Voids (%) 100.00 1.00 84.00 12,909 12,209 12,209
Volume Calc Ave End Area | 200 85.00 14,372 13,640 25,850
3.00 86.00 15,894 15,133 40,983
4.00 87.00 17,472 16,683 57,666
5.00 88.00 20,229 18,851 76,517
Stage-Storage
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Discharge
L Orifices :
Culvert / Orifices Culvert - ) Perforated Riser
Rise, in 24 5 Hole Diameter, in
Span, in 24 5 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 80.75 83.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 33
Barrel Slope, % 3
N-Value, n 0.013
. Weirs .
Weirs Riser* ” ) Ancillary
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 85.75
Crest Length, ft 8
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert.
Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 83.00 0.000 0.000 0.000 0.000 0.000
1.00 84.00 12,209 | 0.584 oc | 0.584 0.000 0.584
2.00 85.00 25,850 | 0.8790oc| 0.879 0.000 0.879
3.00 86.00 | 40,983 | 4.397oc| 1.097 3.300 4.397
4.00 87.00 57,666 | 32.38ic | 0.536 31.84s 32.38
5.00 88.00 76,517 | 37.33ic | 0.260 37.07s 37.33

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 2 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A3 - Perv. Hyd. No. 24
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =441 ac Curve Number =41
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Ada - Perv. Hyd. No. 26
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =3.34 ac Curve Number =54
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Ada - Imperv.

12-30-2020

Hyd. No. 27

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff

=1-yr
=2 min
=4.51 ac
= User
=1.25in
=2hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=11.14 cfs
=68 min

= 17,467 cuft
=98

=12.0 min

= NJ WQ Storm
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA Ada

12-30-2020

Hyd. No. 28

Hydrograph Type = Junction
Storm Frequency =1-yr
Time Interval =2 min

Inflow Hydrographs = 26, 27

Peak Flow =11.14 cfs
Time to Peak =68 min
Hydrograph Volume = 17,467 cuft
Total Contrib. Area =7.85ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

UG Basin East Out

12-30-2020

Hyd. No. 29

= Pond Route

Storm Frequency =1-yr

Hydrograph Type

Time Interval =2 min
Inflow Hydrograph =28 - DA Ada

Pond Name = UG Recharge / Detention Basin East

=9.591 cfs

=74 min

Peak Flow
Time to Peak
Hydrograph Volume = 17,466 cuft
=101.24 ft

= 2,914 cuft

Max. Elevation

Max. Storage

Pond Routing by Storage Indication Method
Qp =9.59 cfs
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Center of mass detention time = 5 min
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin East Stage-Storage
Underground Chambers Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Invert Elev Down, ft 101.00
0.00 100.00 5616 0.000 0.000
Chamber Rise, ft 3.00 0.25 100.25 5616 562 562

Chamber Shape Circular 0.50 100.50 5616 562 1,123
0.75 100.75 5616 562 1,685
Chamber Span, ft 3.00 1.00 101.00 5,616 562 2,247
Barrel Length, ft 300.00 1.25 101.25 5,616 720 2,967
1.50 101.50 5616 839 3,806
No. Barrels 3 175 101.75 5,616 903 4,709
Barrel Slope, % 0.00 2.00 102.00 5616 944 5,652
2.25 102.25 5616 969 6,622
Headers, y/n Yes 250 102.50 5,616 981 7,603
Stone Encasement, y/n Yes 275 102.75 5,616 981 8,584
3.00 103.00 5616 969 9,553
Encasement Bottom Elevation, ft 100.00 395 103.25 5616 043 10,497
Encasement Width per Chamber, ft 6.00 3.50 103.50 5616 903 11,400
3.75 103.75 5,616 838 12,238
Encasement Depth, ft 5.00 4.00 104.00 5,616 720 12,958
Encasement Voids, % 40.00 — 10822 5,616 562 13,520
4.50 104.50 5616 562 14,081
475 104.75 5616 562 14,643
5.00 105.00 5616 562 15,205

Stage-Storage

105 "
104- L4
103- 5
— [92]
E o
E | Q
k7 °
| =
102- 5
101 »
100 T ] T ] T ] T ] T ] T ] T ] ; 0
0 2000 4000 6000 8000 10000 12000 14000 16000

Total Storage (cuft)
=— UG Chambers = Top of Pond




Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
UG Recharge / Detention Basin East Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 30 24 Hole Diameter, in
Span, in 30 24 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 99.50 99.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 235
Barrel Slope, % 3.19
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 103.5
Crest Length, ft 4
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

UG Recharge / Detention Basin East

12-30-2020

Stage-Storage-Discharge Summary

Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 100.00 0.000 0.000 0.000 0.000 0.000
0.25 100.25 562 2216ic | 2.216 0.000 2.216
0.50 100.50 1,123 | 3.754ic | 3.754 0.000 3.754
0.75 100.75 1,685 | 5.617ic | 5.617 0.000 5.617
1.00 101.00 | 2,247 | 7.618ic | 7.618 0.000 7.618
1.25 101.25 | 2,967 | 9.727ic | 9.727 0.000 9.727
1.50 101.50 3,806 | 11.65ic | 11.65 0.000 11.65
1.75 101.75 | 4,709 | 13.07ic | 13.07 0.000 13.07
2.00 102.00 5652 | 14.36ic | 14.36 0.000 14.36
2.25 102.25 6,622 | 15.62ic | 15.62 0.000 15.62
2.50 102.50 7,603 | 16.81ic | 16.81 0.000 16.81
2.75 102.75 8,584 | 17.99ic | 17.99 0.000 17.99
3.00 103.00 9,553 | 19.05ic | 19.05 0.000 19.05
3.25 103.25 | 10,497 | 20.10ic | 20.10 0.000 20.10
3.50 103.50 | 11,400 | 21.11ic | 21.11 0.000 21.11
3.75 103.75 | 12,238 | 23.26ic | 21.61 1.650 23.26
4.00 104.00 | 12,958 | 26.22ic | 21.55 4.667 26.22
4.25 104.25 | 13,520 | 29.59ic | 21.02 8.574 29.59
4.50 104.50 | 14,081 | 33.29ic | 20.09 13.20 33.29
4.75 104.75 | 14,643 | 37.15ic | 18.70 18.45 37.15
5.00 105.00 | 15,205 | 40.77ic | 17.07 23.69 s 40.77

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

UG Recharge / Detention Basin East Pond Drawdown
Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Perv. Hyd. No. 31
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.5ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A4b - Imperv. Hyd. No. 32
Hydrograph Type = NRCS Runoff Peak Flow =5.187 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 8,133 cuft
Drainage Area =21ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =5.19 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA Adb Hyd. No. 33
Hydrograph Type = Junction Peak Flow =5.187 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 8,133 cuft
Inflow Hydrographs =31, 32 Total Contrib. Area =3.6 ac
Qp = 5.19 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 3 Inflow Hyd. No. 35

Hydrograph Type = Junction Peak Flow = 14.36 cfs
Storm Frequency =1-yr Time to Peak =72 min
Time Interval =2 min Hydrograph Volume = 25,599 cuft
Inflow Hydrographs =29, 33 Total Contrib. Area =3.6 ac

Qp = 14.36 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 3 Outflow Hyd. No. 36

Hydrograph Type = Pond Route Peak Flow = 0.629 cfs
Storm Frequency =1-yr Time to Peak =126 min
Time Interval =2 min Hydrograph Volume = 25,536 cuft
Inflow Hydrograph = 35 - Basin 3 Inflow Max. Elevation =90.33 ft
Pond Name = Basin 3 Max. Storage = 23,332 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 8.53 hrs

Qp = 0.63 cfs

| ! | ! | ! | ! | ! | ! | ! | ! | ! | ! |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Time (hrs)

—— Basin 3 Inflow =—— Basin 3 Outflow




Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 89.00
: 0.00 89.00 16,329 0.000 0.000
Voids (%) 100.00 1.00 90.00 18,017 17,164 17,164
Volume Calc Conic 2.00 91.00 19,773 18,886 36,050
3.00 92.00 21,595 20,675 56,725
4.00 93.00 23,475 22,526 79,251
5.00 94.00 25,412 24,435 103,686
6.00 95.00 27,406 26,400 130,086
7.00 96.00 30,855 29,110 159,197
Stage-Storage
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 4.75 Hole Diameter, in
Span, in 24 4.75 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 84.80 89.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 44
Barrel Slope, % 3
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Rectangular Exfiltration, in/hr
Crest Elevation, ft 93.75
Crest Length, ft 6
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 89.00 0.000 0.000 0.000 0.000 0.000
1.00 90.00 17,164 | 0.5310c| 0.531 0.000 0.531
2.00 91.00 36,050 | 0.7950c| 0.795 0.000 0.795
3.00 92.00 56,725 | 0.992 oc| 0.992 0.000 0.992
4.00 93.00 79,251 | 1.1550c| 1.155 0.000 1.155
5.00 94.00 | 103,686 | 3.7730c | 1.298 2.475 3.773
6.00 95.00 | 130,086 | 29.06ic | 1.390 27.67 29.06
7.00 96.00 | 159,197 | 46.80ic | 0.468 46.33 s 46.80

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 3 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A5 - Perv. Hyd. No. 38
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.81 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Post DA A5 - Imperv. Hyd. No. 39

Hydrograph Type = NRCS Runoff Peak Flow = 0.469 cfs
Storm Frequency =1-yr Time to Peak = 68 min

Time Interval =2 min Runoff Volume =736 cuft
Drainage Area =0.19 ac Curve Number =98

Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp = 0.47 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DA A5

12-30-2020

Hyd. No. 40

Hydrograph Type = Junction
Storm Frequency =1-yr
Time Interval =2 min
Inflow Hydrographs =38, 39

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

= 0.469 cfs
= 68 min
= 736 cuft

=1.0ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Inflow Hyd. No. 41
Hydrograph Type = Junction Peak Flow =0.820 cfs
Storm Frequency =1-yr Time to Peak =72 min
Time Interval =2 min Hydrograph Volume = 26,272 cuft
Inflow Hydrographs = 36, 40 Total Contrib. Area =1.0ac

Qp = 0.82 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Outflow Hyd. No. 42
Hydrograph Type = Pond Route Peak Flow =0.391 cfs
Storm Frequency =1-yr Time to Peak = 536 min
Time Interval =2 min Hydrograph Volume = 26,127 cuft
Inflow Hydrograph =41 - Basin 4 Inflow Max. Elevation =84.43 ft
Pond Name = Basin 4 Max. Storage = 8,213 cuft

Pond Routing by Storage Indication Method
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 84.00
0.00 84.00 18,466 0.000 0.000
Voids (%) 100.00 1.00 85.00 20,147 19,307 19,307
Volume Calc Ave End Area | 200 86.00 21,885 21,016 40,323
3.00 87.00 23,679 22,782 63,105
3.50 87.50 25,845 12,381 75,486

Stage-Storage
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Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Discharge
Culvert / Orifices Culvert , O"fz'ces \ Perforated Riser

Rise, in 24 6 Hole Diameter, in
Span, in 24 6 No. holes
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 83.15 84.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 108
Barrel Slope, % 3
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1* 2 3
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 85
Crest Length, ft 9
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert.

Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 84.00 0.000 0.000 0.000 0.000 0.000
1.00 85.00 19,307 | 0.8190c| 0.819 0.000 0.819
2.00 86.00 | 40,323 | 15.390c| 0.325 15.07 s 15.39
3.00 87.00 63,105 | 21.890c| 0.189 21.70 s 21.89
3.50 87.50 75,486 | 24.340oc| 0.157 24.18's 24.34

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 4 Pond Drawdown
Stage (ft)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Perv. Hyd. No. 44
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.84 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 - Imperv. Hyd. No. 45
Hydrograph Type = NRCS Runoff Peak Flow = 3.433 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 5,383 cuft
Drainage Area =1.39 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =3.43 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A6 Hyd. No. 46
Hydrograph Type = Junction Peak Flow = 3.433 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 5,383 cuft
Inflow Hydrographs =44, 45 Total Contrib. Area =2.23 ac
Qp = 3.43 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Outflow Hyd. No. 47
Hydrograph Type = Pond Route Peak Flow = 0.326 cfs
Storm Frequency =1-yr Time to Peak =112 min
Time Interval =2 min Hydrograph Volume = 5,359 cuft
Inflow Hydrograph =46 - DAAG Max. Elevation =73.40ft
Pond Name =Basin 5 Max. Storage = 4,365 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 4.19 hrs

Qp = 0.33 cfs
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16

Basin 5

12-30-2020

Stage-Storage

User Defined Contours

Stage / Storage Table

Total Storage (cuft)

— Contours = Top of Pond

Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 73.00
: 0.00 73.00 10,227 0.000 0.000
Voids (%) 100.00 1.00 74.00 11,488 10,857 10,857
Volume Calc None 2.00 75.00 12,806 12,147 23,004
3.00 76.00 15,128 13,967 36,971
Stage-Storage
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Stage-Discharge
L Orifices :
Culvert / Orifices Culvert - ) Perforated Riser
Rise, in 24 3.5 Hole Diameter, in
Span, in 24 3.5 No. holes
No. Barrels 1 2 Invert Elevation, ft
Invert Elevation, ft 72.79 73.00 Height, ft
Orifice Coefficient, Co 0.50 0.60 Orifice Coefficient, Co
Length, ft 73
Barrel Slope, % 3
N-Value, n 0.013
. Weirs .
Weirs Riser* ” ) Ancillary
Shape / Type Circular Rectangular Exfiltration, in/hr
Crest Elevation, ft 74.25
Crest Length, ft 6
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert.
Stage-Discharge
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Basin 5 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 1 2 (cfs) (cfs) (cfs) (cfs)
0.00 73.00 0.000 0.000 0.000 0.000 0.000
1.00 74.00 10,857 | 0.595ic | 0.595 0.000 0.595
2.00 75.00 23,004 |8.4090c| 0.259 8.150 s 8.409
3.00 76.00 36,971 | 18.28ic | 0.209 18.07 s 18.28

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020

Basin 5 Pond Drawdown
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA A7 Hyd. No. 49
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =19ac Curve Number =45
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020

Combined DA A Hyd. No. 51

Hydrograph Type = Junction Peak Flow =1.332 cfs

Storm Frequency =1-yr Time to Peak =128 min

Time Interval =2 min Hydrograph Volume = 66,848 cuft
Inflow Hydrographs =17, 22, 24, 42, 47, 49 Total Contrib. Area =6.31 ac

Qp =1.33 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Post DA B - Perv. Hyd. No. 53
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.8 ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.16 12-30-2020
Pre DA C - Perv. Hyd. No. 55
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =0.72 ac Curve Number =39
Tc Method = User Time of Conc. (Tc) =13.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Pre DA C - Imperv.

12-30-2020

Hyd. No. 56

= NRCS Runoff
=1-yr

Hydrograph Type
Storm Frequency
=2 min
= 0.06 ac
= User
=1.25in
=2hrs

Time Interval
Drainage Area
Tc Method
Total Rainfall

Storm Duration

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

=0.148 cfs
=68 min

= 232 cuft

=98

=10.0 min

= NJ WQ Storm
=484
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.16

Post DAC

12-30-2020

Hyd. No. 57

Hydrograph Type = Junction
Storm Frequency =1-yr
Time Interval =2 min
Inflow Hydrographs =55, 56

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=0.148 cfs
=68 min

= 232 cuft
=0.78 ac

0.157
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Hydrograph 1-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim_um Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (min) (cuft) (ft) (cuft)
1 NRCS Runoff Post DAA1a - Perv. 0.000 0 0.000
2 NRCS Runoff Post DAA1a - Imperv. 6.496 68 10,186
3 Junction Post DAA1a 6.496 68 10,186 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 0.000 0 0.000
7 Junction UG Basin West Inflo 6.496 68 10,186 3,5
8 Pond Route UG Basin West Outfl 4014 76 10,185 7 101.14 2,649
10 NRCS Runoff Post DAA1D - Perv. 0.000 0 0.000
1 NRCS Runoff Post DAA1b - Imperv. 5.385 68 8,443
12 Junction Post DAA1b 5.385 68 8,443 10, 11
VOLUME OF RUNOFF
14 NRCS Runoff Post DAA1b (un) - Perv. 0.008 106 16.7 ---- IN BASIN AT PEAK
TIME TO PEAK: 128 MIN OR 2.23 HRS PEAK 10%=1,754 CUFT
STAGE
16 Junction Basin 1 Inflow 8.940 70 18,645 8,12, 14
g
17 Pond Route Basin 1 Outflow 0.306 18,560 16 96.05 | [17,537
19 NRCS Runoff Post DAA2 - Perv. 0.000 0 0.000
PEAK|_|
20 NRCS Runoff Post DAA2 - Imperv. 10.74 68 16,847 STAGE
21 Junction Post DAA2 10.74 68 16,847 19, 20
22 Pond Route Basin 2 Outflow 0.645 118 16,803 21 84.17 14,591
TIME TO PEAK: 118 MIN OR 1.97 HRS
24 NRCS Runoff Post DA A3 - Perv. 0.000 0 0.000 - VOLUME OF RUNOFEFE IN
BASIN AT PEAK
10% = 1,459 CU FT
26 NRCS Runoff Post DA Ada - Perv. 0.000 0 0.000
27 NRCS Runoff Post DA Ada - Imperv. 11.14 68 17,467 ——
28 Junction Post DA Ada 1.14 68 17,467 26, 27
29 Pond Route UG Basin East Out 9.591 74 17,466 28 101.24 2,914
31 NRCS Runoff Post DAA4b - Perv. 0.000 0 0.000
32 NRCS Runoff Post DA A4b - Imperv. 5.187 68 8,133
VOLUME OF RUNOFF
33 Junction Post DAA4b 5.187 68 8,133 31, 32 IN BASIN AT PEAK
10% = 2,333 CU FT
) PEAK
TIME TO PEAK: 126 MIN OR 2.10 HR |
° 6 ° 0 HRS STAGE
35 Junction Basin 3 Inflow 14.36 72 25,599 29, 33
36 Pond Route Basin 3 Outflow 0.629 r‘ 25,536 35 90.33 23,332




Hydrograph 1-yr Summary

Project Name:

Hydrology Studio v 3.0.0.16 12-30-2020
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim_um Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

. yp (cfs) (min) (cuft) (ft) (cuft)
TIME TO PEAK: 538 MIN OR 8.97 HRS
VOLUME OF RUNOFF
38 NRCS Runoff Post DAAS - Perv. 0.000 0 0.000 IN BASIN AT PEAK
PEAK o -
STAGE 10% =821 CU FT
39 NRCS Runoff Post DA A5 - Imperv. 0.469 68 736
40 Junction Post DAA5 0.469 68 736 38, 39
41 Junction Basin 4 Inflow 0.820 72 26,272 36, 40
42 Pond Route Basin 4 Outflow 0.391 536 26,127 41 84.43 8,213
TIME TO PEAK: 112 MIN OR 1.87 HRS
44 NRCS Runoff Post DA A6 - Perv. 0.000 0 0.000 -—
45 NRCS Runoff Post DA A6 - Imperv. 3.433 68 5,383 -—— PEAK
—
46 Junction Post DA A6 3.433 68 5,383 44, 45 / STAGE
47 Pond Route Basin 5 Outflow 0.326 5,359 46 [73.40 | 4,365
49 NRCS Runoff Post DAA7 0.000 0 0.000 -——
VOLUME OF RUNOFF
IN BASIN AT PEAK
10% =437 CUFT
51 Junction Combined DAA 1.332 128 66,848 17], 22, 24, 42, 47,49
53 NRCS Runoff Post DA B - Perv. 0.000 0 0.000 -——
55 NRCS Runoff Pre DA C - Perv. 0.000 0 0.000 -——
56 NRCS Runoff Pre DA C - Imperv. 0.148 68 232 -—
57 Junction Post DAC 0.148 68 232 55, 56




BASIN 1 SUMMARY TABLE

FROM HYDROLOGY STUDIO

Stage Elev Storage Culvert  Culvert  Orificel Weirl TotalQ  Drain Time

(ft) (ft) (cuft) (cfs) (ft/s) (cfs) (cfs) (cfs) (hrs)
........ [0 SRR - ) S o) RSy o) SR o) [y o) (RRR— o1 R — o | FR—— |
0.1 95.1 1,663]0.022 oc 0.88 0.022 0 0.022 41.92
0.2 95.2 3,327(0.075 oc 1.28 0.075 0 0.075 51.44
0.3 95.3 4,990(0.126 oc 1.5 0.126 0 0.126 56.03
0.4 95.4 6,653(0.162 oc 1.62 0.162 0 0.162 59.23
0.5 95.5 8,317(0.191 oc 1.7 0.191 0 0.191 61.85
0.6 95.6 9,980(0.217 oc 1.77 0.217 0 0.217 64.11
0.7 95.7 11,643|0.239 oc 1.82 0.239 0 0.239 66.13
0.8 95.8| 13,307(0.260 oc 1.87 0.26 0 0.26 67.98
0.9 95.9 14,970|0.279 oc 1.9 0.279 0 0.279 69.7
1 96| 16,634|0.297 oc 1.94 0.297 0 0.297 71.3
1.1 96.1 18,460(0.314 oc 1.97 0.314 0 0.314 72.96
1.2 96.2| 20,286(0.330 oc 2 0.33 0 0.33 74.53
1.3 96.3| 22,112(0.346 oc 2.03 0.346 0 0.346 76.03
1.4 96.4|  23,938(0.360 oc 2.06 0.36 0 0.36 77.47
1.5 96.5| 25,764(0.374 oc 2.08 0.374 0 0.374 78.85
1.6 96.6] 27,590(0.388 oc 2.1 0.388 0 0.388 80.18
1.7 96.7| 29,417(0.401 oc 2.13 0.401 0 0.401 81.47
1.8 96.8| 31,243(0.414 oc 2.14 0.414 0 0.414 82.71
1.9 96.9] 33,069(0.426 oc 2.16 0.426 0 0.426 83.92
2 97| 34,895|0.438 oc 2.18 0.438 0 0.438 85.1
2.1 97.1|  36,890(0.450 oc 2.2 0.45 0 0.45 86.35
2.2 97.2| 38,884(0.461 oc 2.22 0.461 0 0.461 87.56
2.3 97.3|  40,879(0.472 oc 2.23 0.472 0 0.472 88.75
2.4 97.4| 42,873(0.483 oc 2.25 0.483 0 0.483 89.91
2.5 97.5| 44,868(0.494 oc 2.26 0.494 0 0.494 91.04
2.6 97.6] 46,863(0.504 oc 2.28 0.504 0 0.504 92.16
2.7 97.7| 48,857(0.514 oc 2.29 0.514 0 0.514 93.24
2.8 97.8| 50,852(0.524 oc 2.3 0.524 0 0.524 94.31
2.9 97.9] 52,846(0.534 oc 2.32 0.534 0 0.534 95.36
3 98| 54,841|0.543 oc 2.33 0.543 0 0.543 96.39
3.1 98.1| 57,010(0.553 oc 2.34 0.553 0 0.553 97.49
3.2 98.2| 59,178(0.562 oc 2.35 0.562 0 0.562 98.57
33 98.3| 61,347(0.793 oc 2.6 0.571 0.221 0.793 99.46
3.4 98.4| 63,516(1.730 oc 3.28 0.58 1.15 1.73 99.93
3.5 98.5| 65,684(3.064 oc 3.87 0.589 2.475 3.064| 100.19
3.6 98.6] 67,853(4.698 oc 4.36 0.598 4.1 4.698( 100.34
3.7 98.7| 70,022(6.583 oc 4.77 0.606 5.977 6.583 100.45
3.8 98.8| 72,190(8.691 oc 5.12 0.615 8.076 8.691 100.53
39 98.9] 74,359(11.00 oc 5.4 0.623 10.38 11 100.59
4 99| 76,528|13.49 oc 5.61 0.631 12.86 13.49 100.64
4.1 99.1| 78,876[16.16 oc 5.67 0.64 15.52 16.16| 100.68
4.2 99.2| 81,225(18.98 oc 6.04 0.648 18.33 18.98| 100.72
4.3 99.3| 83,573(21.94 oc 6.98 0.641 21.3 21.94| 100.75
4.4 99.4| 85,922(25.01 oc 7.96 0.596 24.42 25.01 100.78
4.5 99.5| 88,270(28.21 oc 8.98 0.536 27.67 28.21 100.8
4.6 99.6] 90,619(31.51 oc 10.03 0.455 31.06 31.51 100.82
4.7 99.7| 92,967(34.35 oc 10.93 0.363|33.98 s 34.35 100.84
4.8 99.8| 95,315(35.46 oc 11.29 0.326(35.13 s 35.46| 100.86
4.9 99.9] 97,664(36.28 oc 11.55 0.299(35.99 s 36.28| 100.88
5 100| 100,012(36.97 oc 11.77 0.277|36.70 s 36.97 100.9
5.1 100.1| 102,611|37.57 oc 11.96 0.258|37.31s 37.57 100.92
5.2 100.2| 105,209(38.11 oc 12.13 0.241|37.87 s 38.11 100.94
5.3 100.3| 107,807(38.59 oc 12.29 0.227|38.37 s 38.59 100.96
5.4 100.4| 110,405(39.04 oc 12.43 0.214|38.83 s 39.04| 100.97
5.5 100.5| 113,003|39.46 oc 12.56 0.202|39.26 s 39.46| 100.99
5.6 100.6| 115,601(39.86 oc 12.69 0.192|39.67 s 39.86/ 101.01
5.7 100.7| 118,200(40.24 oc 12.81 0.182|40.06 s 40.24( 101.03
5.8 100.8| 120,798|40.60 oc 12.92 0.174|40.42 s 40.6/ 101.05
5.9 100.9| 123,396(40.95 oc 13.03 0.16640.78 s 40.95 101.06
6 101| 125,994(41.28 oc 13.14 0.159(41.13 s 41.28( 101.08

ELEVATION (EL 95.12) IN
BASIN ASSOCIATED WITH 10%
OF PEAK WATER QUALITY
VOLUME




Q (cfs)

BASIN 1 STAGE VS TIME GRAPH AND TABLE
FROM HYDROLOGY STUDIO

Basin 1 Outflow - 1-yr, Qp = 0.31 cfs
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2.23 HOURS 29.60 HOURS

EXTENDED DETENTION CALCULATION:
TIME FOR WATER QUALITY STORM TO PEAK IN DETENTION BASIN: 2.23 HOURS
MAXIMUM VOLUME OF WATER IN BASIN AT PEAK: 17,537 CUBIC FEET

NEED 10% OF MAXIMUM VOLUME LEFT IN BASIN 24 HOURS AFTER TIME TO PEAK TO MAXIMIZE TOTAL SUSPENDED SOLIDS
REMOVAL IN BASIN (60% TSS REMOVAL FOR EXTENDED DETENTION BASINS).

10% OF PEAK VOLUME = 1,754 CUBIC FEET
1,754 CUBIC FEET OF WATER IS LEFT IN THE BASIN AT STAGE 95.12 FT

STAGE 95.12 FT OCCURS IN BASIN AT TIME 26.08 HOURS SO THE EXTENDED DETENTION IS EQUAL TO: 29.60 HOURS - 2.23
HOURS = 27.37 HOURS

Basin 1 Qutflow
lev

Basin 1 Outflow

Time Outflow Elevation
(hrs) (cfs) (ft)
29.37 0.036 9513
29.40 0.036 95.13
2043 0.036 95.13
2947 0.036 95.13
29.50 0.036 95.13
20.53 0.036 95.13
29.57 0.035 9513
[ 2060 0.035 95.12
20.63 0.035 95.12
29.67 0.035 95.12
20.70 0.035 95.12
20.73 0.035 95.12
29.97 0.035 95.12
20.80 0.035 95.12
20.83 0.03 95.12
29.87 0.03 95.12
20.90 0.03 95.12
20.93 0.0 95.12
29.97 0.034 95.12
30.00 0.0 95.12

TIME WHEN 10% OF VOLUME IS LEFT IN
BASIN (SEE DETENTION BASIN SUMMARY
TABLE FROM HYDRAFLOW HYDROGRAPHS
PROVIDED IN THIS APPENDIX)




TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the
stormwater quality design storm. Techniques to compute this volume are discussed in Chapter 5:
Computing Stormwater Runoff Rates and Volumes.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The
detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
previously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24
hours will still only be credited with a 60% TSS removal rate.

TSS Removal Rate of Extended Detention Basins

0
BASIN 1
TSS REMOVAL 50 =
— 0 —
RATE = 60% -
_ a0 ———
£
@ s el
§ 40
=
Ed
o
]
o
]
1]
[
0
10
0
12 13 14 15 16 17 18 19 20 bl 22 23 24
Detention Time (Hours)

To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

% TSS Removal Rate =40+ { % X 20},

where t is the time of detention in hours and 12 < t < 24.

New Jersey Stormwater Best Management Practices Manual Updated September 2014
Chapter 9.4 Extended Detention Basins Page 7



BASIN 2 SUMMARY TABLE
FROM HYDROLOGY STUDIO

Stage Elev Storage  Culvert  Culvert  Orificel Weirl TotalQ  Drain Time
(ft) (ft) (cuft) (cfs) (ft/s) (cfs) (cfs) (cfs) (hrs)
.......... Ol.......83 ........00__..._..0f _......0L ... 0.__....0f_____..0..___...00_,
0.1 83.1 1,221]0.028 oc 0.8 0.028 0 0.028 24.25|
0.2 83.2 2,44210.100 oc 1.18 0.1 0 0.1 29.56| !
"""" 03| 833  3663|0.1980c | 146|  0198] 0] _ 0.198| 3184
0.4 83.4 4,88410.290 oc 1.64 0.29 0 0.29 33.23
0.5 83.5 6,105(0.355 oc 1.74 0.355 0 0.355 34.29
0.6 83.6 7,326(0.411 oc 1.81 0.411 0 0.411 35.17
0.7 83.7 8,547|0.460 oc 1.88 0.46 0 0.46 35.95
0.8 83.8 9,768(0.505 oc 1.93 0.505 0 0.505 36.65
0.9 83.9 10,989|0.546 oc 1.98 0.546 0 0.546 37.3
1 84 12,209|0.584 oc 2.02 0.584 0 0.584 37.9
1.1 84.1 13,574]0.620 oc 2.05 0.62 0 0.62 38.53
1.2 84.2 14,93810.654 oc 2.09 0.654 0 0.654 39.12
13 84.3 16,302|0.686 oc 2.12 0.686 0 0.686 39.69
1.4 84.4 17,666|0.717 oc 2.14 0.717 0 0.717 40.23
1.5 84.5 19,030(0.746 oc 2.17 0.746 0 0.746 40.75
1.6 84.6 20,39410.774 oc 2.19 0.774 0 0.774 41.25
1.7 84.7 21,758|0.802 oc 2.22 0.802 0 0.802 41.73
1.8 84.8 23,12210.828 oc 2.24 0.828 0 0.828 42.19
1.9 84.9 24,486|0.854 oc 2.26 0.854 0 0.854 42.64
2 85 25,850(0.879 oc 2.28 0.879 0 0.879 43.08
2.1 85.1 27,363]0.903 oc 2.3 0.903 0 0.903 43.55
2.2 85.2 28,87610.926 oc 2.31 0.926 0 0.926 44.01
2.3 85.3 30,390|0.949 oc 2.33 0.949 0 0.949 44.46
2.4 85.4 31,903(0.972 oc 2.35 0.972 0 0.972 44.9
2.5 85.5 33,416|0.994 oc 2.36 0.994 0 0.994 45.33
2.6 85.6 34,930(1.015 oc 2.38 1.015 0 1.015 45.74
2.7 85.7 36,443|1.036 oc 2.39 1.036 0 1.036 46.15
2.8 85.8 37,956(1.352 oc 2.59 1.057 0.295 1.352 46.51
2.9 85.9 39,470|2.610 oc 3.12 1.077 1.533 2.61 46.72
3 86 40,98314.397 oc 3.61 1.097 3.3 4.397 46.84
3.1 86.1 42,651(6.583 oc 4 1.116 5.466 6.583 46.92
3.2 86.2 44,32019.105 oc 4.31 1.135 7.969 9.105 46.98
3.3 86.3 45,988(11.92 oc 4.49 1.154 10.77 11.92 47.03
34 86.4 47,656]14.99 oc 4.77 1.151 13.83 14.99 47.06
3.5 86.5 49,325(18.26 oc 5.81 1.108 17.15 18.26 47.09
3.6 86.6 50,993(21.73 oc 6.92 1.045 20.69 21.73 47.11
3.7 86.7 52,661(25.40 oc 8.08 0.954 24.44 25.4 47.13
3.8 86.8 54,330(29.16 ic 9.28 0.758 28.4 29.16 47.15
3.9 86.9 55,998(31.38 ic 9.99 0.604|30.77 s 31.38 47.16
4 87 57,666(32.38 ic 10.31 0.536(31.84 s 32.38 47.18
4.1 87.1 59,551(33.15ic 10.55 0.485|32.67 s 33.15 47.19
4.2 87.2 61,436(33.80 ic 10.76 0.443(33.36s 33.8 47.21
4.3 87.3 63,321|34.37 ic 10.94 0.408|33.96 s 34.37 47.22
4.4 87.4 65,206(34.88 ic 11.1 0.377(34.50s 34.88 47.24
4.5 87.5 67,091|35.35 ic 11.25 0.351|35.00 s 35.35 47.25
4.6 87.6 68,977(35.79 ic 11.39 0.328(35.46 s 35.79 47.27
4.7 87.7 70,862(36.20 ic 11.52 0.308|35.89 s 36.2 47.28
4.8 87.8 72,747(36.59 ic 11.65 0.29(36.30s 36.59 47.3
4.9 87.9 74,632(36.97 ic 11.77 0.274)36.69 s 36.97 47.31
5 88 76,517(37.33ic 11.88 0.26(37.07 s 37.33 47.33

ELEVATION (EL 83.11)
IN BASIN ASSOCIATED
WITH 10% OF PEAK
WATER QUALITY
VOLUME
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BASIN 2 STAGE VS TIME GRAPH AND TABLE
FROM HYDROLOGY STUDIO

Basin 2 Outflow - 1-yr, Qp = 0.65 cfs 8417 | o Outiow
8415 ——Elev
841 -
WQ 5405 Basin 2 Qutflow
84 Time Outflow Elevation
8395 (hrs) (cfs) ()
=2 15.80 0.041 83.12
83.85
838 15.83 0.041 83.12
875 15.87 0.041 83.12
837
65 15.90 0.040 83.12
836 :: 15.93 0.040 83.12
::5 N 15.97 0.040 83.12
8245 16.00 0.040 83.12
Bad 16,03 0.039 83.12
8335
03 16.07 0,039 83.12
325 [ 1610 0.039 83.11
83.2
16.13 0.038 83.11
4 14.13 HOURS DETENTI
s34 [83.11 16.17 0.038 83.11
805 16.20 0.038 83.11
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T a3
0 1 2 3 4 5 B K 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 16.23 0.038 83.1 1
Time (hrs)
:
1:97 HOURS 16.10 HOURS 16.27 0.037 83.11
16.30 0.03 83.11
16.33 0.03 83.11
EXTENDED DETENTION CALCULATION:
16.27 0.03) 83.11
TIME FOR WATER QUALITY STORM TO PEAK IN DETENTION BASIN: 1.97 HOURS o e -
MAXIMUM VOLUME OF WATER IN BASIN AT PEAK: 14,591 CUBIC FEET 16.42 0.0#6 8311

NEED 10% OF MAXIMUM VOLUME LEFT IN BASIN 24 HOURS AFTER TIME TO PEAK TO MAXIMIZE TOTAL SUSPENDED SOLIDS
REMOVAL IN BASIN (60% TSS REMOVAL FOR EXTENDED DETENTION BASINS).

10% OF PEAK VOLUME = 1,459 CUBIC FEET
1,459 CUBIC FEET OF WATER IS LEFT IN THE BASIN AT STAGE 83.11 FT

STAGE 83.11 FT OCCURS IN BASIN AT TIME 16.10 HOURS SO THE EXTENDED DETENTION IS EQUAL TO: 16.10 HOURS - 1.97
HOURS = 14.13 HOURS

TIME WHEN 10% OF VOLUME IS LEFT IN
BASIN (SEE DETENTION BASIN SUMMARY
TABLE FROM HYDRAFLOW HYDROGRAPHS
PROVIDED IN THIS APPENDIX)




TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the
stormwater quality design storm. Techniques to compute this volume are discussed in Chapter 5:
Computing Stormwater Runoff Rates and Volumes.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The
detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
previously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24
hours will still only be credited with a 60% TSS removal rate.

TSS Removal Rate of Extended Detention Basins
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To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

% TSS Removal Rate =40+ { % X 20},

where t is the time of detention in hours and 12 < t < 24.
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BASIN 3 SUMMARY TABLE
FROM HYDROLOGY STUDIO

Stage Elev Storage  Culvert  Culvert  Orificel Weirl TotalQ  Drain Time
(ft) (ft) (cuft) (cfs) (ft/s) (cfs) (cfs) (cfs) (hrs)

0 89 0 0 0 0 0 0 ol __
0.1 89.1 1,716|0.027 oc 0.8 0.027 0 0.027 35 H
0.2 89.2 3,433|0.096 oc 1.17 0.096 0 0.096 42.77 E

R E 89.3| "7 75,1490 1876 T[T TA3[TTT0ag T O ""70.187[ " 4614 "
0.4 89.4 6,866|0.266 oc 1.59 0.266 0 0.266 48.24
0.5 89.5 8,582|0.326 oc 1.69 0.326 0 0.326 49.85
0.6 89.6 10,299(0.376 oc 1.77 0.376 0 0.376 51.21
0.7 89.7 12,015(0.420 oc 1.83 0.42 0 0.42 52.41
0.8 89.8 13,732(0.460 oc 1.88 0.46 0 0.46 53.49
0.9 89.9 15,448(0.496 oc 1.92 0.496 0 0.496 54.49

1 90 17,164(0.531 oc 1.96 0.531 0 0.531 55.42
1.1 90.1 19,053(0.563 oc 2 0.563 0 0.563 56.38
1.2 90.2 20,942]0.593 oc 2.03 0.593 0 0.593 57.29
13 90.3 22,830/0.622 oc 2.05 0.622 0 0.622 58.15
1.4 90.4 24,719]0.650 oc 2.08 0.65 0 0.65 58.97
1.5 90.5 26,607]0.676 oc 2.11 0.676 0 0.676 59.77
1.6 90.6 28,496|0.702 oc 2.13 0.702 0 0.702 60.53
1.7 90.7 30,385]0.726 oc 2.15 0.726 0 0.726 61.26
1.8 90.8 32,273]0.750 oc 2.17 0.75 0 0.75 61.97
1.9 90.9 34,162]0.773 oc 2.19 0.773 0 0.773 62.66

2 91 36,050(0.795 oc 2.21 0.795 0 0.795 63.33
2.1 91.1 38,118]0.817 oc 2.23 0.817 0 0.817 64.04
2.2 91.2 40,185|0.838 oc 2.25 0.838 0 0.838 64.74
23 91.3 42,253]0.859 oc 2.26 0.859 0 0.859 65.41
2.4 91.4 44,320|0.879 oc 2.28 0.879 0 0.879 66.08
2.5 91.5 46,388|0.899 oc 2.29 0.899 0 0.899 66.72
2.6 91.6 48,455|0.918 oc 2.31 0.918 0 0.918 67.35
2.7 91.7 50,523]0.937 oc 2.32 0.937 0 0.937 67.97
2.8 91.8 52,590]0.956 oc 2.33 0.956 0 0.956 68.58
2.9 91.9 54,65810.974 oc 2.35 0.974 0 0.974 69.17

3 92 56,725]0.992 oc 2.36 0.992 0 0.992 69.76
3.1 92.1 58,97811.009 oc 2.37 1.009 0 1.009 70.38
3.2 92.2 61,230(1.027 oc 2.38 1.027 0 1.027 71
33 92.3 63,483]1.043 oc 2.4 1.043 0 1.043 71.6
3.4 92.4 65,736(1.060 oc 241 1.06 0 1.06 72.2
3.5 92.5 67,98811.077 oc 2.42 1.077 0 1.077 72.78
3.6 92.6 70,241]1.093 oc 2.43 1.093 0 1.093 73.36
3.7 92.7 72,493]1.109 oc 2.44 1.109 0 1.109 73.93
3.8 92.8 74,746]1.124 oc 2.45 1.124 0 1.124 74.49
3.9 92.9 76,999]1.140 oc 2.46 1.14 0 1.14 75.04

4 93 79,251]1.155 oc 2.47 1.155 0 1.155 75.59
4.1 93.1 81,695]1.170 oc 2.48 1.17 0 1.17 76.17
4.2 93.2 84,138]1.185 oc 2.49 1.185 0 1.185 76.75
4.3 933 86,582]1.200 oc 2.5 1.2 0 1.2 77.32
4.4 93.4 89,025(1.214 oc 2.5 1.214 0 1.214 77.88
4.5 93.5 91,469]1.229 oc 2.51 1.229 0 1.229 78.43
4.6 93.6 93,912]1.243 oc 2.52 1.243 0 1.243 78.98
4.7 93.7 96,356(1.257 oc 2.53 1.257 0 1.257 79.53
4.8 93.8 98,799]1.492 oc 2.66 1.271 0.221 1.492 80.02
4.9 93.9] 101,243|2.435oc 3.06 1.285 1.15 2.435 80.37

5 94| 103,686|3.773 oc 3.46 1.298 2.475 3.773 80.58
5.1 94.1] 106,326|5.412 oc 3.81 1.312 4.1 5.412 80.74
5.2 94.2] 108,966|7.302 oc 4.1 1.325 5.977 7.302 80.86
53 94.3] 111,606|9.414 oc 4.34 1.338 8.076 9.414 80.95
5.4 94.4| 114,246|11.73 oc 4.49 1.351 10.38 11.73 81.02
5.5 94.5| 116,886|14.22 oc 4.53 1.364 12.86 14.22 81.07
5.6 94.6| 119,526|16.89 oc 5.38 1.377 15.52 16.89 81.12
5.7 94.7| 122,166|19.72 oc 6.28 1.39 18.33 19.72 81.16
5.8 94.8| 124,806|22.71 oc 7.23 1.402 213 22.71 81.2
5.9 94.9| 127,446|25.83 oc 8.22 1.415 24.42 25.83 81.23

6 95| 130,086(29.06 ic 9.25 1.39 27.67 29.06 81.25
6.1 95.1] 132,997|32.35ic 10.3 1.288 31.06 32.35 81.28
6.2 95.2| 135,908|35.73 ic 11.37 1.158 34.57 35.73 81.3
6.3 95.3] 138,820|39.20ic 12.48 0.988 38.21 39.2 81.32
6.4 95.4| 141,731|42.70ic 13.59 0.756(41.94 s 42.7 81.34
6.5 95.5| 144,642]43.90 ic 13.97 0.669(43.23 s 43.9 81.36
6.6 95.6| 147,553|44.68 ic 14.22 0.613(44.07 s 44.68 81.38
6.7 95.7| 150,464|45.32 ic 14.43 0.568(44.75 s 45.32 81.4
6.8 95.8| 153,375|45.87 ic 14.6 0.53]45.34 s 45.87 81.42
6.9 95.9] 156,286|46.36 ic 14.76 0.497(45.86 s 46.36 81.43

7 96| 159,197(46.80 ic 14.9 0.468(46.33 s 46.8 81.45

ELEVATION (EL 89.13) IN BASIN
ASSOCIATED WITH 10% OF PEAK
WATER QUALITY VOLUME




BASIN 3 STAGE VS TIME GRAPH AND TABLE
FROM HYDROLOGY STUDIO

— Basin 3 Cutflow

—— Elev

Basin 3 Outflow - 1-yr, Qp = 0.63 cfs | 90.33 |
90.3
0.6
0,56 WQ 802
0,52 90.1
0.48 a0
0.44
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£9.8
036
o 807 =
£ 032 2
. £
0.28 896
0.244 205
0.2+
894
0,16
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o] | |[€20.20 HOURS DETENTIO
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001 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 M4
Time (hrs)
2.10 HOURS 22.30 HOURS

EXTENDED DETENTION CALCULATION:
TIME FOR WATER QUALITY STORM TO PEAK IN DETENTION BASIN: 2.10 HOURS
MAXIMUM VOLUME OF WATER IN BASIN AT PEAK: 23,332 CUBIC FEET

NEED 10% OF MAXIMUM VOLUME LEFT IN BASIN 24 HOURS AFTER TIME TO PEAK TO MAXIMIZE TOTAL SUSPENDED SOLIDS
REMOVAL IN BASIN (60% TSS REMOVAL FOR EXTENDED DETENTION BASINS).

10% OF PEAK VOLUME = 2,333 CUBIC FEET
2,333 CUBIC FEET OF WATER IS LEFT IN THE BASIN AT STAGE 89.13 FT

STAGE 89.13 FT OCCURS IN BASIN AT TIME 22.30 HOURS SO THE EXTENDED DETENTION IS EQUAL TO: 22.30 HOURS - 2.10
HOURS = 20.20 HOURS

Basin 3 Outflow

Time Outflow Elevation
(hrs) (cfs) (ft)
2203 0.053 80.14
2207 0.053 80.14
2210 0.053 80.14
2213 0.052 80.14
2217 0.052 80.14
22.20 0.052 89.14
2223 0.052 80.14
2227 0.051 89.14
2230 0.031 89.13
2233 0.051 89.13
2237 0.051 89.13
2240 0.051 89.13
2243 0.050 89.13
2247 0.050 80.13
22.50 0.050 89.13
2253 0.050 89.13
2257 0.04 89.13
2260 0.04 89.13
2263 0.04 89.13
2267 0.04 89.13

TIME WHEN 10% OF VOLUME IS LEFT IN
BASIN (SEE DETENTION BASIN SUMMARY
TABLE FROM HYDRAFLOW HYDROGRAPHS
PROVIDED IN THIS APPENDIX)




TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the
stormwater quality design storm. Techniques to compute this volume are discussed in Chapter 5:
Computing Stormwater Runoff Rates and Volumes.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The
detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
previously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24
hours will still only be credited with a 60% TSS removal rate.

TSS Removal Rate of Extended Detention Basins
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To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

% TSS Removal Rate =40+ { % X 20},

where t is the time of detention in hours and 12 < t < 24.
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BASIN 4 SUMMARY TABLE
FROM HYDROLOGY STUDIO

Stage Elev Storage  Culvert  Culvert  Orificel Weirl TotalQ  Drain Time
J.. ... (ft).. ... (cuft)..... (cfo). ... (ft/s).....(cfs)...... fcfs)...... (cfs)...... (hrs).....|
0 84 0 0 0 0 0 0 0
0.1 84.1 1,931|0.031 oc 0.83 0.031 0 0.031 34.14
"""" {0252 IR 7 50,1 Ec <1 5N [0 7 S YolR e 19071 o 00 i 0 ) Ay I 7 I 5 Y
0.3 84.3 5,792]0.230 oc 1.52 0.23 0 0.23 44.63
0.4 84.4 7,723]0.363 oc 1.75 0.363 0 0.363 46.44
0.5 84.5 9,653]0.473 oc 1.9 0.473 0 0.473 47.72
0.6 84.6 11,584]0.559 oc 1.99 0.559 0 0.559 48.76
0.7 84.7 13,515]0.634 oc 2.07 0.634 0 0.634 49.66
0.8 84.8 15,445]0.701 oc 2.13 0.701 0 0.701 50.46
0.9 84.9 17,376]0.762 oc 2.18 0.762 0 0.762 51.2
1 85 19,307]0.819 oc 2.23 0.819 0 0.819 51.87
1.1 85.1 21,408(1.811 oc 2.81 0.872 0.939 1.811 52.32
1.2 85.2 23,510(3.578 oc 3.41 0.921 2.656 3.578 52.53
13 85.3 25,611(5.785 oc 3.87 0.905 4.88 5.785 52.66
1.4 85.4 27,713(8.210 oc 4.22 0.696 7.513 8.21 52.74
1.5 85.5 29,815(9.553 oc 4.35 0.48919.064 s 9.553 52.81
1.6 85.6 31,916|11.09 oc 4.46 0.45]10.64 s 11.09 52.86
1.7 85.7 34,018|12.39 oc 4.49 0.413]|11.97 s 12.39 5291
1.8 85.8 36,119|13.51 oc 4.3 0.379]13.13 s 13.51 52.96
1.9 85.9 38,221|14.50 oc 4.62 0.35|14.15s 14.5 53
2 86 40,323]15.39 oc 4.9 0.325]15.07 s 15.39 53.04
2.1 86.1 42,601116.21 oc 5.16 0.303]|15.91s 16.21 53.08
2.2 86.2 44,879116.97 oc 5.4 0.283]16.69 s 16.97 53.12
2.3 86.3 47,157117.69 oc 5.63 0.266117.43 s 17.69 53.16
2.4 86.4 49,436|18.37 oc 5.85 0.251118.12's 18.37 53.19
2.5 86.5 51,714]19.00 oc 6.05 0.238118.77 s 19 53.22
2.6 86.6 53,992|19.62 oc 6.24 0.226]19.39s 19.62 53.26
2.7 86.7 56,270]20.21 oc 6.43 0.215]19.99 s 20.21 53.29
2.8 86.8 58,548|20.79 oc 6.62 0.205]20.59's 20.79 53.32
2.9 86.9 60,827|21.34 oc 6.79 0.196121.14 s 21.34 53.35
3 87 63,105|21.89 oc 6.97 0.189]21.70 s 21.89 53.38
3.05 87.05 64,343|22.14 oc 7.05 0.185]21.96s 22.14 53.39
3.1 87.1 65,581]22.39 oc 7.13 0.181122.21s 22.39 53.41
3.15 87.15 66,819|22.64 oc 7.21 0.178122.47 s 22.64 53.43
3.2 87.2 68,057|22.90 oc 7.29 0.174122.72 s 229 53.44
3.25 87.25 69,295|23.15 oc 7.37 0.171122.98 s 23.15 53.46
3.3 87.3 70,533]23.39 oc 7.44 0.168123.22's 23.39 53.47
3.35 87.35 71,772]23.66 oc 7.53 0.165]23.49 s 23.66 53.48
3.4 87.4 73,010|23.88 oc 7.6 0.162123.72's 23.88 53.5
3.45 87.45 74,248|24.11 oc 7.67 0.16]23.95s 24.11 53.51
3.5 87.5 75,486|24.34 oc 7.75 0.157]|24.18 s 24.34 53.53

ELEVATION (EL 84.04) IN BASIN
ASSOCIATED WITH 10% OF PEAK
WATER QUALITY VOLUME




Q (cfs)

BASIN 4 STAGE VS TIME GRAPH AND TABLE
FROM HYDROLOGY STUDIO

Basin 4 Outflow - 1-yr, Qp = 0.39 cfs 84.43 o Basin 4 Outflow
] 8442 g
038 WQ 844 Basin 4 Outflow
0.364
8438 Time Outflow Elevation
0.344 5436
24 thrs) lefs) L
3] 8432 58,63 0.014 84,05
0.28+ 843
el a0 58.67 0.014 84.05
0241 8426 58,70 0.014 84,05
0.224 s 58.73 0.014 84.05
024 8422 &
5 5877 0.014 84,05
0.18 Baz 7
o 6418 58.80 0.014 84.05
014l 8416 58.83 0.014 84,05
012 s 58.87 0014 84.05
8412
0.1 ot 58.90 0.014 84,05
0.08
5408 58.93 0.014 B4.04
006 < > 24 HOURS DETENTION TIME=———"—"P| [8404] l..cx 5897 01 2108
0.04 8404 " i o
0o ] 4200 59,00 0.014 84.04
0 84 50,03 0.014 84,04
1] 4 6 8 0 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 B4 6B
Time (hrs) 59.07 0.014 B4.04
8.97 HOURS 22.30 HOURS 59,10 0.014 84.04
59,13 0.014 84.04
EXTENDED DETENTION CALCULATION:
59,17 0.014 84,04
TIME FOR WATER QUALITY STORM TO PEAK IN DETENTION BASIN: 8.97 HOURS — 0014 8104
MAXIMUM VOLUME OF WATER IN BASIN AT PEAK: 8,213 CUBIC FEET 50.23 0014 84,04

NEED 10% OF MAXIMUM VOLUME LEFT IN BASIN 24 HOURS AFTER TIME TO PEAK TO MAXIMIZE TOTAL SUSPENDED SOLIDS
REMOVAL IN BASIN (60% TSS REMOVAL FOR EXTENDED DETENTION BASINS).

10% OF PEAK VOLUME = 821 CUBIC FEET

821 CUBIC FEET OF WATER IS LEFT IN THE BASIN AT STAGE 84.04 FT

STAGE 84.04 FT OCCURS IN BASIN AT TIME 58.93 HOURS SO THE EXTENDED DETENTION IS EQUAL TO: 58.93 HOURS - 8.97
HOURS = 49.96 HOURS

TIME WHEN 10% OF VOLUME IS LEFT IN
BASIN (SEE DETENTION BASIN SUMMARY
TABLE FROM HYDRAFLOW HYDROGRAPHS
PROVIDED IN THIS APPENDIX)




TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the
stormwater quality design storm. Techniques to compute this volume are discussed in Chapter 5:
Computing Stormwater Runoff Rates and Volumes.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The
detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
previously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24
hours will still only be credited with a 60% TSS removal rate.

TSS Removal Rate of Extended Detention Basins
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To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

% TSS Removal Rate =40+ { % X 20},

where t is the time of detention in hours and 12 < t < 24.
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BASIN 5 SUMMARY TABLE
FROM HYDROLOGY STUDIO

Stage Elev Storage  Culvert  Culvert  Orificel Weirl TotalQ  Drain Time
t)....... {ft)........ (cuft)...... (cfs)...... {ft/s). ... fets). oo .. (cfs)....... Acfs)....... {brs).....
0 73 0 0 0 0 0 0 0
0.1 73.1 1,086|0.044 ic 0.92 0.044 0 0.044 13.68

"""" 0.21------73:2}----2,47*t[0.2509¢--1------1:341-----0.25--------O------0:151----16.79
0.3 73.3 3,257]0.253 ic 1.57 0.253 0 0.253 18.29
0.4 73.4 4,34310.324 ic 1.69 0.324 0 0.324 19.33
0.5 73.5 5,429|0.383 ic 1.78 0.383 0 0.383 20.18
0.6 73.6 6,514]0.434 ic 1.85 0.434 0 0.434 20.92
0.7 73.7 7,600(0.479 ic 1.9 0.479 0 0.479 21.58
0.8 73.8 8,686|0.520 ic 1.95 0.52 0 0.52 22.19
0.9 73.9 9,771]0.559 ic 1.99 0.559 0 0.559 22.75
1 74 10,857]0.595 ic 2.03 0.595 0 0.595 23.27
1.1 74.1 12,072]0.628 ic 2.06 0.628 0 0.628 23.82
1.2 74.2 13,287]0.660 ic 2.09 0.66 0 0.66 24.35
13 74.3 14,501|0.894 ic 2.29 0.673 0.221 0.894 24.78
1.4 74.4 15,716|1.796 oc 2.81 0.646 1.15 1.796 25.03
1.5 74.5 16,931|3.068 oc 3.27 0.593 2.475 3.068 25.17
1.6 74.6 18,145]4.626 oc 3.66 0.526 4.1 4.626 25.26
1.7 74.7 19,36016.373 oc 3.97 0.42115.952's 6.373 25.32
1.8 74.8 20,575(7.302 oc 4.1 0.34716.955 s 7.302 25.37
1.9 74.9 21,789(7.729 oc 4.16 0.28717.442 s 7.729 25.41
2 75 23,004(8.409 oc 4.24 0.25918.150's 8.409 25.45
2.1 75.1 24,401(9.779 oc 4.37 0.263]9.516's 9.779 25.5
2.2 75.2 25,797(11.05 oc 4.46 0.263]10.79 s 11.05 25.53
2.3 75.3 27,194(12.24 oc 4.5 0.26111.98 s 12.24 25.57
2.4 75.4 28,591(13.34 oc 4.25 0.255]13.08 s 13.34 25.6
2.5 75.5 29,987(14.36 oc 4.57 0.249]|14.11 s 14.36 25.63
2.6 75.6 31,384|15.33 oc 4.88 0.242]15.08 s 15.33 25.65
2.7 75.7 32,781|16.23 oc 5.17 0.235]15.99s 16.23 25.68
2.8 75.8 34,178|17.09 oc 5.44 0.228116.86 s 17.09 25.7
2.9 75.9 35,574|17.79 ic 5.66 0.22]17.57 s 17.79 25.72
3 76 36,971|18.28 ic 5.82 0.209118.07 s 18.28 25.74

ELEVATION (EL 73.03) IN BASIN
ASSOCIATED WITH 10% OF PEAK
WATER QUALITY VOLUME




Q (cfs)

Basin 5 Outflow - 1-yr, Qp = 0.33 cfs

BASIN 5 STAGE VS TIME GRAPH AND TABLE
FROM HYDROLOGY STUDIO
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Time (hrs)
1.87 HOURS

EXTENDED DETENTION CALCULATION:

22.30 HOURS

TIME FOR WATER QUALITY STORM TO PEAK IN DETENTION BASIN: 1.87 HOURS

MAXIMUM VOLUME OF WATER IN BASIN AT PEAK: 4,365 CUBIC FEET

() A13

NEED 10% OF MAXIMUM VOLUME LEFT IN BASIN 24 HOURS AFTER TIME TO PEAK TO MAXIMIZE TOTAL SUSPENDED SOLIDS

REMOVAL IN BASIN (60% TSS REMOVAL FOR EXTENDED DETENTION BASINS).
10% OF PEAK VOLUME = 437 CUBIC FEET

437 CUBIC FEET OF WATER IS LEFT IN THE BASIN AT STAGE 73.03 FT

STAGE 73.03 FT OCCURS IN BASIN AT TIME 58.93 HOURS SO THE EXTENDED DETENTION IS EQUAL TO: 15.30 HOURS - 1.87

HOURS = 13.43 HOURS

—— Basin 5 Cutflow

——Elev

Basin 5 Outflow

Time Qutflow Elevation
(hrs) (cfs) (ft)
15.00 0076 73.04
15.03 0.01e 73.04
15.07 0.016 73.04
15.10 0.016 73.04
15.13 0.018 73.04
1517 0.01e 73.04
15.20 0.016 73.04
15.23 0.016 73.04
15.27 0016 73.04
15.20 0.015 73.03
1533 0.015 73.03
1537 0.015 73.03
15.40 0.015 73.03
1543 0.015 73.03
1547 0.015 73.03
15.50 0.015 73.03
15.53 0.015 73.03
15.57 0.015 73.03
15.60 0.015 73.03

TIME WHEN 10% OF VOLUME IS LEFT IN
BASIN (SEE DETENTION BASIN SUMMARY
TABLE FROM HYDRAFLOW HYDROGRAPHS
PROVIDED IN THIS APPENDIX)




TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the
stormwater quality design storm. Techniques to compute this volume are discussed in Chapter 5:
Computing Stormwater Runoff Rates and Volumes.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The
detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
previously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24
hours will still only be credited with a 60% TSS removal rate.

TSS Removal Rate of Extended Detention Basins
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To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

% TSS Removal Rate =40+ { % X 20},

where t is the time of detention in hours and 12 < t < 24.

New Jersey Stormwater Best Management Practices Manual Updated September 2014
Chapter 9.4 Extended Detention Basins Page 7



1-Year Treatment Flow to WQ-1 and WQ-3



Hydrograph 1-yr Summary

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (min) (cuft) (ft) (cuft)
1 NRCS Runoff Post DA Aa - Perv. 0.000 0 0.000 -
2 NRCS Runoff Post DA A1a - Imperv. 3.310 68 5,190 ——
3 Junction Post DAA1a 3.310 68 5,190 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 0.000 0 0.000 -
7 Junction Post DAA1 to WQ-1 3.310 68 5,190 3,5
10 NRCS Runoff Post DA Ada - Perv. 0.000 0 0.000 -
11 NRCS Runoff Post DA A4a - Imperv. 5.409 68 8,482 -
12 Junction Post DA A4a to WQ-3 5.409 68 8,482 10, 11




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Aa - Perv. Hyd. No. 1
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.25ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =19.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =3.310 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 5,190 cuft
Drainage Area =1.34 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =3.31 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow =3.310 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume  =5,190 cuft
Inflow Hydrographs =1, 2 Total Contrib. Area =2.59 ac
Qp = 3.31 cfs
4
3_
< i
1_
0||||||||||||‘||||||||||||||||||||||||||||||||||||||||||||||||||||||1_|=|ﬁ
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)
— DA Ala - Imperv. — DA Ala




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =1.29 ac Curve Number =58
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1 to WQ-1 Hyd. No. 7
Hydrograph Type = Junction Peak Flow =3.310 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume  =5,190 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area = 3.88 ac
Qp = 3.31 cfs
4
3_
< i
1_
0||||||||||||‘I|||||||||||||||||||||||||||||||||||||||||||||||||||||1_|=|ﬁ
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (min)
— DA Ala — DA A1 to WQ-1




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Ada - Perv. Hyd. No. 10
Hydrograph Type = NRCS Runoff Peak Flow =0.000 cfs
Storm Frequency =1-yr Time to Peak =0 min
Time Interval =2 min Runoff Volume = 0.000 cuft
Drainage Area =3.35ac Curve Number =53
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484

Qp =0.00 cfs




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Ada - Imperv. Hyd. No. 11
Hydrograph Type = NRCS Runoff Peak Flow =5.409 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Runoff Volume = 8,482 cuft
Drainage Area =219 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =1.25in Design Storm = NJ WQ Storm
Storm Duration =2hrs Shape Factor =484
Qp =5.41 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Ada to WQ-3 Hyd. No. 12
Hydrograph Type = Junction Peak Flow =5.409 cfs
Storm Frequency =1-yr Time to Peak = 68 min
Time Interval =2 min Hydrograph Volume = 8,482 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area =5.54 ac
Qp =5.41 cfs
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100-Year Storm Flow to WQ-1 and WQ-3



Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No Type Name Flow Peak Volume Hyd(s) Elevation Storage

: yp (cfs) (hrs) (cuft) (ft) (cuft)
1 NRCS Runoff Post DA Aa - Perv. 3.724 12.23 17,311 -
2 NRCS Runoff Post DAA1a - Imperv. 9.723 12.17 44,492 -
3 Junction Post DAA1a 12.98 1217 61,802 1,2
5 NRCS Runoff Post DAA1a (un) - Perv. 4.272 12.20 17,984 -
7 Junction Post DAA1 to WQ-1 17.25 12.20 79,786 3,5
10 NRCS Runoff Post DA Ada - Perv. 8.568 12.27 40,391 -
1 NRCS Runoff Post DA Ada - Imperv. 15.89 1217 72,714 -
12 Junction Post DA A4a to WQ-3 23.50 12.20 113,105 10, 11




Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Aa - Perv. Hyd. No. 1
Hydrograph Type = NRCS Runoff Peak Flow = 3.724 cfs
Storm Frequency =100-yr Time to Peak =12.23 hrs
Time Interval =2 min Runoff Volume =17,311 cuft
Drainage Area =1.25ac Curve Number =57
Tc Method = User Time of Conc. (Tc) =19.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =3.72 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a - Imperv. Hyd. No. 2
Hydrograph Type = NRCS Runoff Peak Flow =9.723 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Runoff Volume = 44,492 cuft
Drainage Area =1.34 ac Curve Number =98
Tc Method = User Time of Conc. (Tc) =10.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =9.72 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a Hyd. No. 3
Hydrograph Type = Junction Peak Flow =12.98 cfs
Storm Frequency =100-yr Time to Peak =12.17 hrs
Time Interval =2 min Hydrograph Volume =61,802 cuft

Inflow Hydrographs =1, 2

Total Contrib. Area

=2.59 ac
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA A1a (un) - Perv. Hyd. No. 5
Hydrograph Type = NRCS Runoff Peak Flow =4.272 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Runoff Volume = 17,984 cuft
Drainage Area =1.29 ac Curve Number =58
Tc Method = User Time of Conc. (Tc) =16.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =4.27 cfs
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021

Post DA A1 to WQ-1 Hyd. No. 7

Hydrograph Type = Junction Peak Flow =17.25 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume =79,786 cuft
Inflow Hydrographs =3, 5 Total Contrib. Area = 3.88 ac

Qp = 17.25 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17 01-04-2021
Post DA Ada - Perv. Hyd. No. 10
Hydrograph Type = NRCS Runoff Peak Flow = 8.568 cfs
Storm Frequency =100-yr Time to Peak =12.27 hrs
Time Interval =2 min Runoff Volume = 40,391 cuft
Drainage Area =3.35ac Curve Number =53
Tc Method = User Time of Conc. (Tc) =17.0 min
Total Rainfall =9.1in Design Storm = NOAA Type D
Storm Duration =24 hrs Shape Factor =484
Qp =8.57 cfs
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.17

Post DA Ada - Imperv.

01-04-2021

Hyd. No. 11

Hydrograph Type
Storm Frequency
Time Interval
Drainage Area

Tc Method

Total Rainfall

Storm Duration

= NRCS Runoff
= 100-yr
=2 min

=2.19 ac

= User
=9.11in
=24 hrs

Peak Flow

Time to Peak
Runoff Volume
Curve Number
Time of Conc. (Tc)
Design Storm

Shape Factor

= 15.89 cfs
=12.17 hrs

= 72,714 cuft
=98
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= NOAA Type D
=484
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.17 01-04-2021

Post DA A4a to WQ-3 Hyd. No. 12

Hydrograph Type = Junction Peak Flow = 23.50 cfs
Storm Frequency =100-yr Time to Peak =12.20 hrs
Time Interval =2 min Hydrograph Volume = 113,105 cuft
Inflow Hydrographs =10, 11 Total Contrib. Area =5.54 ac

Qp = 23.50 cfs
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c"‘i\t;“NTECH StormFilter Design Summary

ENGINEERED SOLUTIONS

1251 Jumping Brook Road: WQ-1
Tinton Falls, NJ

Information Provided by Engineer (Langan Engineering):
e Required TSS removal rate = 80%
e Treatment flow rate = 3.31 cfs
e 100-yr Storm bypass flow rate = 17.25 cfs
e |mpervious drainage area = 1.29 acres
e Presiding agency = NJDEP

StormFilter Information and Cartridge Data:

The Stormwater Management StormFilter” is a passive, siphon-actuated, flow-through stormwater filtration system consisting
of a precast concrete structure that houses rechargeable, media-filled filter cartridges. The StormFilter works by passing
stormwater through the media-filled cartridges, which trap particulates and adsorb pollutants such as dissolved metals,
nutrients, and hydrocarbons. The StormFilter has received final certification from the NJDEP for 80% TSS removal as a stand-
alone treatment system.

e StormpFilter cartridge filter media = Perlite

e StormFilter cartridge media height = 27 inches (nominal)

e StormFilter cartridge surface area = 10.61 square feet (nominal)

e StormfFilter cartridge specific treatment flow rate = 2.12 gallons/minute per square foot (nominal)

e StormpFilter cartridge treatment flow = 22.5 gpm

o Hydraulic head required: 3.0 feet (with 27 inch cartridge)

e Minimum physical drop between inlet and outlet pipe = 6 inches

Design Summary:

The StormFilter is sized based on the NJDEP certification, which lists an approved treatment flow rate and maximum
impervious acreage limit per cartridge in Table 1. The number of cartridges required based on the impervious drainage area is
compared with the number of cartridges required based on the treatment flow rate; the larger number of cartridges governs
the sizing.

The StormPFilter for this site was sized to provide 67 cartridges in order to meet the hydraulic load requirement (calculations
shown below). To house this number of cartridges, Contech Engineered Solutions recommends (2) 8’ x 22’ precast Peak

Diversion StormFilter.

Qurear X 449 gpm/cfs | 331cfsX 449 gpm/cfs

Nca'rtridges hyd.load = = 66.05 = (67) 27" Cartridges

. - gpm
Qcartrzdge 22.5 /cartridge
N Areagite 1.29 acre 9.48 (10) 27" Cartrid
cartridges mass load = - = acres =9. = artridges
Max Areacqririagge  -136 /cartridge
©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076

conteches.com Office: 443-457-1500 Fax: 410-740-8492
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C%Q“NTECH StormFilter Design Summary

ENGINEERED SOLUTIONS

Maintenance:

Maintenance of Stormwater best management practices is required per the New Jersey Administrative Code 7:8-5.8.
Recommendations for maintenance are included in chapters 8 & 9 of the New Jersey Stormwater Best Management
Practices Manual. To comply with requirements, CONTECH offers a network of Preferred Service Providers that have the
capability to perform all necessary inspections, compliance reporting and cleaning services. CONTECH recommends
inspecting the system annually and maintaining the system at the recommendation of the annual inspection. Full
maintenance is typically required every 24-36 months. Disposal of material should be handled in accordance with local
regulations. Please contact CONTECH’s Maintenance Department for all questions regarding maintenance at (503) 258-
3157 or visit our website at www.conteches.com/maintenance.

Thank you for the opportunity to present this information to you and your client. If you have any questions, please call
me at (410) 609-6140.

Sincerely,
Nicholas T. Busque

Sales Engineer — Pipe & Stormwater Solutions
Contech Engineered Solutions LLC

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-8492



STORMFILTER DESIGN NOTES

e THE 8' x 22' PEAK DIVERSION STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA
SPECIFIC FLOW RATE. PEAK CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD.

e THE PEAK DIVERSION STORMFILTER IS AVAILABLE IN A LEFT INLET (AS SHOWN) OR RIGHT INLET CONFIGURATION.

o ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS OTHERWISE NOTED.

INLET BAY
TRANSFER HOLE AND COVER CARTRIDGE SELECTION
CARTRIDGE HEIGHT 27" 18" LOW DROP
RECOMMENDED HYDRAULIC DROP (H) 3.05' 23" 18
HEIGHT OF WEIR (W) 3.00' 2.25' 1.75'
SPECIFIC FLOW RATE (gpm/sf) 2 gpm/sf [1.67* gpm/sf| 1 gpm/sf 2 gpm/sf [1.67* gpm/sf| 1 gpm/sf 2 gpm/sf [1.67* gpm/sf| 1 gpm/sf
- CARTRIDGE FLOW RATE (gpm) 22.5 18.79 11.25 15 12.53 75 10 8.35 5
* 1.67 gpm/sf SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB © (PSORB) MEDIA ONLY
1 SITE SPECIFIC
(S PlpéLLI)ECFX\"rTgEl DATA REQUIREMENTS
L)
T STRUCTURE ID *
ot SN WATER QUALITY FLOW RATE (cfs) *
B p PEAK FLOW RATE (cfs) *
RETURN PERIOD OF PEAK FLOW (yrs) *
CARTRIDGE HEIGHT (27", 18", LOW DROP(LD)) *
B NUMBER OF CARTRIDGES REQUIRED *
NA
C4NTECH CARTRIDGE FLOW RATE *
www.contechES.com MEDIA TYPE (PERLITE, ZPG, PSORB) *
TORMFILTER
2 A(F)<TR|DGE PIPE DATA: I.E. MATERIAL | DIAMETER
FILTRATION BAY S % PLET S
3-3" OUTLET BAY s 2 OUTLET PIPE
YANCE CALL
(22-0") UPSTREAM RIM ELEVATION *
| DOWNSTREAM RIM ELEVATION *
—P LAN VIEW ANTI-FLOTATION BALLAST WIDTH HEIGHT
FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
FRAME A(“_‘r?{g%\f; (DIAMETER VARIES)
: N.T.S. * PER ENGINEER OF RECORD
GRADE RINGS/RISERS
(TYP.OF 2) PERFORMANCE SPECIFICATION
SEPARATION WALL N ————————% FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA
— L / K& L A——T1 DEPTH SHALL BE 7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.
T T T T SPECIFIC FLOW RATE SHALL BE 2 GPM/SF (MAXIMUM). SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE
i ’\_‘z/ _______________________________________ - L MEDIA SURFACE CONTACT AREA (SF). MEDIA VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF OF MEDIA (MAXIMUM).
INLET PIPE — |:ﬂ I : D# GENERAL NOTES
: | SiEpe I 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
o L o 2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
WEIR WALL —| ' —\ ] ' 3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH
| 1/ m | |
\l—\ﬂ \\f\ " : | REPRESENTATIVE. www.contechES.com
| IS S R P P P P P P P P P | 4. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN
Lﬂ ~=- :_ In ar ar ar ar ar ar ar ar ar n Dﬂ' THIS DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
| |l I I I I I I I I I ' 5. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' AND GROUNDWATER ELEVATION AT,
. | WW:-_: | i i i i i i i i i Lo OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
S IFﬂ 1o 1 1 1 1 1 1 1 1 1 | Dﬂl CASTINGS SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.
— S gl N, _ _ . _ _ _ _ _ _
r AT Ic IC 1 1 1C 1 1 1 NI 1 INSTALLATION NOTES
'_ iy iy il py iy iy iy iy iy iy iy iy g g —
L 3. ..t ——rt————T————"7 A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND
AN SHALL BE SPECIFIED BY ENGINEER OF RECORD.
TR B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER
OUTLET PIPE STORMFILTER __/ FLOW KIT STRUCTURE (LIFTING CLUTCHES PROVIDED).
CARTRIDGE C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.
D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.
E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.
ELEVATION F. CONTRACTOR TO REMOVE THE TRANSFER HOLE COVER WHEN THE SYSTEM IS BROUGHT ONLINE.
Al °
> THE STORMWATER MANAGEMENT STORMFILTER
f’% ENGINEERED SOLUTIONS LLC 8' x 22' PEAK DIVERSION STORMFILTER
StormFilter® www.contechES.com
e s TN 9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069 STANDARD DETAIL
800-338-1122 513-645-7000 513-645-7993 FAX
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State of Netu Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoint Pollution Control BOB MARTIN
Governor Division of Water Quality Commissioner
Mail Code 401-02B
KIM GUADAGNOG Post Office Box 420

Lt. Governor Trenton, New Jersey 08625-0420

609-633-7021 Fax: 609-777-0432
http://www.state.nj.us/dep/dwag/bnpc_home.htm

December 14, 2016

Derek M. Berg

Director - Stormwater Regulatory Management - East
Contech Engineered Solutions LLC

71 US Route 1, Suite F

Scarborough, ME 04074

Re:  MTD Laboratory Certification
Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solutions LLC
Off-line Installation

TSS Removal Rate 80%
Dear Mr. Berg:

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of manufactured
treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5
if the pollutant removal rates have been verified by the New Jersey Corporation for Advanced
Technology (NJCAT) and have been certified by the New Jersey Department of Environmental
Protection (NJDEP). Contech Engineered Solutions LLC has requested a Laboratory Certification for
the StormFilter System.

This project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013.
The applicable protocol is the “New Jersey Department of Environmental Protection Laboratory
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device”
dated January 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-
mentioned protocol have been met or exceeded. The NJCAT letter also included a recommended
certification TSS removal rate and the required maintenance plan. The NJCAT Verification Report with
the Verification Appendix for this device is published online at http://www.njcat.org/verification-
process/technology-verification-database.html.
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The NJDEP certifies the use of the StormFilter System by Contech Engineered Solutions LLC at
a TSS removal rate of 80%, when designed, operated and maintained in accordance with the
information provided in the Verification Appendix and subject to the following conditions:

1.

The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is
calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.
7:8-5.5. The MTFR is calculated based on a verified loading rate of 2.12 gpm/sf of effective
filtration treatment area.

The StormFilter System shall be installed using the same configuration as the unit tested by
NJCAT, and sized in accordance with the criteria specified in item 6 below.

This device cannot be used in series with another MTD or a media filter (such as a sand filter),
to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.
7:8-5.5.

Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater
Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at
www.njstormwater.org.

The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the StormFilter, which is attached to this document. However, it
is recommended to review the maintenance website at

http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?Entryld=2813
&Portalld=0&DownloadMethod=attachment for any changes to the maintenance requirements.

Sizing Requirements:
The example below demonstrates the sizing procedure for a StormFilter System.

Example: A 0.25 acre impervious site is to be treated to 80% TSS removal using a StormFilter
System. The impervious site runoff (Q) based on the New Jersey Water Quality
Design Storm was determined to be 0.79 cfs or 354.58 gpm.

The calculation of the minimum number of cartridges for use in the StormFilter System is based
upon both the MTFR and the maximum inflow drainage area. It is necessary to calculate the
required cartridges using both methods and to rely on the method that results in the highest
minimum number of cartridges determined by the two methods.

Inflow Drainage Area Evaluation:

The drainage area to the StormFilter System in this example is 0.25 acres. Based upon the
information in Table 1 below, the following minimum number of cartridges are required in a
StormFilter System to treat the impervious area without exceeding the maximum drainage
area:
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1. Five (5) 12” cartridges,
2. Three (3) 18” cartridges, or
3. Two (2) 27” cartridges

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was determined based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢=0.99 (runoff coefficient for impervious)
Q=ciA=0.99x3.2x0.25=0.79 cfs=0.79x448.83 gpm=354.58 gpm

Based on a flow rate of 354.58 gpm, the following minimum number of cartridges are
required in a StormFilter System to treat the impervious area without exceeding the MTFR:
1. Thirty-six (36) 12” cartridges,

2. Twenty-four (24) 18” cartridges, or

3. Sixteen (16) 27” cartridges

The MTFR Evaluation results will be used since that method results in the higher minimum
number of cartridges determined by the two methods.

The sizing table corresponding to the available system models are noted below:

TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES

StormFilter Cartridge Heights and New Jersey Treatment Capacities
Filtration Mass
StormFilter Surface Capture Maximum
Cartridge Area MTFR? : Allowable
. Capacity
Height (sq.ft) (GPM) (Ibs) Inflow Area?
(acres)
Low Drop (12") 4.71 10 36.3 0.061
18" 7.07 15 54.5 0.09
27" 10.61 225 81.8 0.136
Notes:

1. MTFR calculated based on 4.72x10-3 cfs/sf (2.12 gpm/sf) of effective filtration treatment area.
2. Based upon the equation found in the NJDEP Filter Protocol Maximum Inflow Drainage Area (acres) = weight of
TSS before 10% loss in MTFR (Ibs)/600 Ibs/acre of drainage area annually.

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.J.A.C. 7:8. The plan must include all of the items identified in
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of
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indication of problems in the system, and training of maintenance personnel. Additional information
can be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

If you have any questions regarding the above information, please contact Shashi Nayak of my office at (609)
633-7021.

Sincerely,

CJames J. Murphy, Chief

Bureau of Nonpoint Pollution Control

Attachment: Maintenance Plan

cc: Chron File
Richard Magee, NJCAT
Vince Mazzei, NJDEP - DLUR
Ravi Patraju, NJDEP - BES
Gabriel Mahon, NJDEP - BNPC
Shashi Nayak, NJDEP - BNPC
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ENGINEERED SOLUTIONS

1251 Jumping Brook Road: WQ-2
Tinton Falls, NJ

Information Provided by Engineer (Langan Engineering):
e Required TSS removal rate = 80%
e Treatment flow rate = 0.29 cfs
e 100-yr Storm bypass flow rate = 24.65 cfs
e |mpervious drainage area = 4.13 acres
e Presiding agency = NJDEP

StormFilter Information and Cartridge Data:

The Stormwater Management StormFilter” is a passive, siphon-actuated, flow-through stormwater filtration system consisting
of a precast concrete structure that houses rechargeable, media-filled filter cartridges. The StormFilter works by passing
stormwater through the media-filled cartridges, which trap particulates and adsorb pollutants such as dissolved metals,
nutrients, and hydrocarbons. The StormFilter has received final certification from the NJDEP for 80% TSS removal as a stand-
alone treatment system.

e StormpFilter cartridge filter media = Perlite

e StormFilter cartridge media height = 27 inches (nominal)

e StormFilter cartridge surface area = 10.61 square feet (nominal)

e StormfFilter cartridge specific treatment flow rate = 2.12 gallons/minute per square foot (nominal)

e StormpFilter cartridge treatment flow = 22.5 gpm

o Hydraulic head required: 3.0 feet (with 27 inch cartridge)

e Minimum physical drop between inlet and outlet pipe = 6 inches

Design Summary:

The StormFilter is sized based on the NJDEP certification, which lists an approved treatment flow rate and maximum
impervious acreage limit per cartridge in Table 1. The number of cartridges required based on the impervious drainage area is
compared with the number of cartridges required based on the treatment flow rate; the larger number of cartridges governs
the sizing.

The StormPFilter for this site was sized to provide 31 cartridges in order to meet the mass load requirement (calculations shown
below). To house this number of cartridges, Contech Engineered Solutions recommends an 8’ x 20’ precast Peak Diversion
StormFilter.

Qurear X 449 gpm/cfs | 029¢fs X 449 gpm/cfs

] - gpm
Qcartrldge 22.5 /Cartridge

Ncart‘ridges hyd.load = =579 => (6) 27" Cartridges

Areagite 4.13 acre
= T3¢ acres

=30.37 = (31) 27" Cartridges

N, . =
cartridges mass load Max Areacartridge /Cartridge

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-8492
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C%Q“NTECH StormFilter Design Summary

ENGINEERED SOLUTIONS

Maintenance:

Maintenance of Stormwater best management practices is required per the New Jersey Administrative Code 7:8-5.8.
Recommendations for maintenance are included in chapters 8 & 9 of the New Jersey Stormwater Best Management
Practices Manual. To comply with requirements, CONTECH offers a network of Preferred Service Providers that have the
capability to perform all necessary inspections, compliance reporting and cleaning services. CONTECH recommends
inspecting the system annually and maintaining the system at the recommendation of the annual inspection. Full
maintenance is typically required every 24-36 months. Disposal of material should be handled in accordance with local
regulations. Please contact CONTECH’s Maintenance Department for all questions regarding maintenance at (503) 258-
3157 or visit our website at www.conteches.com/maintenance.

Thank you for the opportunity to present this information to you and your client. If you have any questions, please call
me at (410) 609-6140.

Sincerely,
Nicholas T. Busque

Sales Engineer — Pipe & Stormwater Solutions
Contech Engineered Solutions LLC

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-8492
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STORMFILTER
OUTLET PIPE CARTRIDGE FLOW KIT
The Stormwater Managemg%
StormFilter”

THIS PRODUCT MAY BE PROTECTED BY ONE OR HORE OF THE FOLLOWING.
S PATENTS: 5,322,629, 5524,576: 5,107,527, 5,985,157, 6027,639,6,649. 046
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

STEPS

STORMFILTER DESIGN NOTES

e THE 8' x 20' PEAK DIVERSION STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA
SPECIFIC FLOW RATE. PEAK CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD.

e THE PEAK DIVERSION STORMFILTER IS AVAILABLE IN A LEFT INLET (AS SHOWN) OR RIGHT INLET CONFIGURATION.

o ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS OTHERWISE NOTED.

CARTRIDGE SELECTION

CARTRIDGE HEIGHT 27" 18" LOW DROP
RECOMMENDED HYDRAULIC DROP (H) 3.05' 2.3 1.8'
HEIGHT OF WEIR (W) 3.00' 2.25' 1.75'
SPECIFIC FLOW RATE (gpm/sf) 2 gpm/sf |1.67* gpm/sf| 1 gpm/sf 2 gpm/sf |1.67* gpm/sf| 1 gpm/sf 2 gpm/sf |1.67* gpm/sf| 1 gpm/sf
CARTRIDGE FLOW RATE (gpm) 225 18.79 11.25 15 12.53 7.5 10 8.35 5
* 1.67 gpm/sf SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB @ (PSORB) MEDIA ONLY
SITE SPECIFIC
DATA REQUIREMENTS
et slares STRUCTURE ID *
Ko SR WATER QUALITY FLOW RATE (cfs) *
PEAK FLOW RATE (cfs) *
RETURN PERIOD OF PEAK FLOW (yrs) *
CARTRIDGE HEIGHT (27", 18", LOW DROP(LD)) *
S| NUMBER OF CARTRIDGES REQUIRED *
c“?N ThECH CARTRIDGE FLOW RATE *
www.contecl .com
MEDIA TYPE (PERLITE, ZPG, PSORB) *
PIPE DATA: I.E. MATERIAL DIAMETER
4’4,4/ %, INLET PIPE : * *
WS =¥ OUTLET PIPE
JANCE CALL
UPSTREAM RIM ELEVATION *
DOWNSTREAM RIM ELEVATION *
ANTI-FLOTATION BALLAST WIDTH HEIGHT
FRAME AND COVER NOTES/SPECIAL REQUIREMENTS:
(DIAMETER VARIES)
N.T.S. * PER ENGINEER OF RECORD

PERFORMANCE SPECIFICATION

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA
DEPTH SHALL BE 7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.

SPECIFIC FLOW RATE SHALL BE 2 GPM/SF (MAXIMUM). SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE
MEDIA SURFACE CONTACT AREA (SF). MEDIA VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF OF MEDIA (MAXIMUM).

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH

REPRESENTATIVE. www.contechES.com

4. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN
THIS DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

5. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' AND GROUNDWATER ELEVATION AT,
OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
CASTINGS SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND
SHALL BE SPECIFIED BY ENGINEER OF RECORD.

@

CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER

STRUCTURE (LIFTING CLUTCHES PROVIDED).

mmoo

CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.
CONTRACTOR TO REMOVE THE TRANSFER HOLE COVER WHEN THE SYSTEM IS BROUGHT ONLINE.

N >
%S

ENGINEERED SOLUTIONS LLC

www.contechES.com
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122 513-645-7000 513-645-7993 FAX

THE STORMWATER MANAGEMENT STORMFILTER
8' x 20' PEAK DIVERSION STORMFILTER
STANDARD DETAIL




State of Netu Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoint Pollution Control BOB MARTIN
Governor Division of Water Quality Commissioner
Mail Code 401-02B
KIM GUADAGNOG Post Office Box 420

Lt. Governor Trenton, New Jersey 08625-0420

609-633-7021 Fax: 609-777-0432
http://www.state.nj.us/dep/dwag/bnpc_home.htm

December 14, 2016

Derek M. Berg

Director - Stormwater Regulatory Management - East
Contech Engineered Solutions LLC

71 US Route 1, Suite F

Scarborough, ME 04074

Re:  MTD Laboratory Certification
Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solutions LLC
Off-line Installation

TSS Removal Rate 80%
Dear Mr. Berg:

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of manufactured
treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5
if the pollutant removal rates have been verified by the New Jersey Corporation for Advanced
Technology (NJCAT) and have been certified by the New Jersey Department of Environmental
Protection (NJDEP). Contech Engineered Solutions LLC has requested a Laboratory Certification for
the StormFilter System.

This project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013.
The applicable protocol is the “New Jersey Department of Environmental Protection Laboratory
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device”
dated January 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-
mentioned protocol have been met or exceeded. The NJCAT letter also included a recommended
certification TSS removal rate and the required maintenance plan. The NJCAT Verification Report with
the Verification Appendix for this device is published online at http://www.njcat.org/verification-
process/technology-verification-database.html.

Page 1 of 4


http://www.njcat.org/verification-process/technology-verification-database.html
http://www.njcat.org/verification-process/technology-verification-database.html

The NJDEP certifies the use of the StormFilter System by Contech Engineered Solutions LLC at
a TSS removal rate of 80%, when designed, operated and maintained in accordance with the
information provided in the Verification Appendix and subject to the following conditions:

1.

The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is
calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.
7:8-5.5. The MTFR is calculated based on a verified loading rate of 2.12 gpm/sf of effective
filtration treatment area.

The StormFilter System shall be installed using the same configuration as the unit tested by
NJCAT, and sized in accordance with the criteria specified in item 6 below.

This device cannot be used in series with another MTD or a media filter (such as a sand filter),
to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.
7:8-5.5.

Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater
Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at
www.njstormwater.org.

The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the StormFilter, which is attached to this document. However, it
is recommended to review the maintenance website at

http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?Entryld=2813
&Portalld=0&DownloadMethod=attachment for any changes to the maintenance requirements.

Sizing Requirements:
The example below demonstrates the sizing procedure for a StormFilter System.

Example: A 0.25 acre impervious site is to be treated to 80% TSS removal using a StormFilter
System. The impervious site runoff (Q) based on the New Jersey Water Quality
Design Storm was determined to be 0.79 cfs or 354.58 gpm.

The calculation of the minimum number of cartridges for use in the StormFilter System is based
upon both the MTFR and the maximum inflow drainage area. It is necessary to calculate the
required cartridges using both methods and to rely on the method that results in the highest
minimum number of cartridges determined by the two methods.

Inflow Drainage Area Evaluation:

The drainage area to the StormFilter System in this example is 0.25 acres. Based upon the
information in Table 1 below, the following minimum number of cartridges are required in a
StormFilter System to treat the impervious area without exceeding the maximum drainage
area:
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1. Five (5) 12” cartridges,
2. Three (3) 18” cartridges, or
3. Two (2) 27” cartridges

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was determined based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢=0.99 (runoff coefficient for impervious)
Q=ciA=0.99x3.2x0.25=0.79 cfs=0.79x448.83 gpm=354.58 gpm

Based on a flow rate of 354.58 gpm, the following minimum number of cartridges are
required in a StormFilter System to treat the impervious area without exceeding the MTFR:
1. Thirty-six (36) 12” cartridges,

2. Twenty-four (24) 18” cartridges, or

3. Sixteen (16) 27” cartridges

The MTFR Evaluation results will be used since that method results in the higher minimum
number of cartridges determined by the two methods.

The sizing table corresponding to the available system models are noted below:

TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES

StormFilter Cartridge Heights and New Jersey Treatment Capacities
Filtration Mass
StormFilter Surface Capture Maximum
Cartridge Area MTFR? : Allowable
. Capacity
Height (sq.ft) (GPM) (Ibs) Inflow Area?
(acres)
Low Drop (12") 4.71 10 36.3 0.061
18" 7.07 15 54.5 0.09
27" 10.61 225 81.8 0.136
Notes:

1. MTFR calculated based on 4.72x10-3 cfs/sf (2.12 gpm/sf) of effective filtration treatment area.
2. Based upon the equation found in the NJDEP Filter Protocol Maximum Inflow Drainage Area (acres) = weight of
TSS before 10% loss in MTFR (Ibs)/600 Ibs/acre of drainage area annually.

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.J.A.C. 7:8. The plan must include all of the items identified in
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of
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indication of problems in the system, and training of maintenance personnel. Additional information
can be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

If you have any questions regarding the above information, please contact Shashi Nayak of my office at (609)
633-7021.

Sincerely,

CJames J. Murphy, Chief

Bureau of Nonpoint Pollution Control

Attachment: Maintenance Plan

cc: Chron File
Richard Magee, NJCAT
Vince Mazzei, NJDEP - DLUR
Ravi Patraju, NJDEP - BES
Gabriel Mahon, NJDEP - BNPC
Shashi Nayak, NJDEP - BNPC
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ENGINEERED SOLUTIONS

1251 Jumping Brook Road: WQ-3
Tinton Falls, NJ

Information Provided by Engineer (Langan Engineering):
e Required TSS removal rate = 80%
e Treatment flow rate = 5.49 cfs
e 100-yr Storm bypass flow rate = 23.50 cfs
e |mpervious drainage area = 2.12 acres
e Presiding agency = NJDEP

StormFilter Information and Cartridge Data:

The Stormwater Management StormFilter” is a passive, siphon-actuated, flow-through stormwater filtration system consisting
of a precast concrete structure that houses rechargeable, media-filled filter cartridges. The StormFilter works by passing
stormwater through the media-filled cartridges, which trap particulates and adsorb pollutants such as dissolved metals,
nutrients, and hydrocarbons. The StormFilter has received final certification from the NJDEP for 80% TSS removal as a stand-
alone treatment system.

e StormpFilter cartridge filter media = Perlite

e StormFilter cartridge media height = 27 inches (nominal)

e StormFilter cartridge surface area = 10.61 square feet (nominal)

e StormfFilter cartridge specific treatment flow rate = 2.12 gallons/minute per square foot (nominal)

e StormpFilter cartridge treatment flow = 22.5 gpm

o Hydraulic head required: 3.0 feet (with 27 inch cartridge)

e Minimum physical drop between inlet and outlet pipe = 6 inches

Design Summary:

The StormFilter is sized based on the NJDEP certification, which lists an approved treatment flow rate and maximum
impervious acreage limit per cartridge in Table 1. The number of cartridges required based on the impervious drainage area is
compared with the number of cartridges required based on the treatment flow rate; the larger number of cartridges governs
the sizing.

The StormFilter for this site was sized to provide 110 cartridges in order to meet the hydraulic load requirement (calculations
shown below). To house this number of cartridges, Contech Engineered Solutions recommends (3) 8’ x 24’ precast Peak

Diversion StormFilter vaults operating in parallel.

Qurear X 449 gpm/cfs | 549cfs X 449 gpm/cfs

Ncartridges hy .load = = 109.56 = (110) 27" Cartridges

. - gpm
Qcartrldge 22.5 /cartridge
N Aredstss 212 acre 1559 = (16) 27" Cartrid
cartridges mass load = - = acres = 1lo. = artridges
Max Areacareriage  -136 /cartridge
©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076

conteches.com Office: 443-457-1500 Fax: 410-740-8492
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ENGINEERED SOLUTIONS

Maintenance:

Maintenance of Stormwater best management practices is required per the New Jersey Administrative Code 7:8-5.8.
Recommendations for maintenance are included in chapters 8 & 9 of the New Jersey Stormwater Best Management
Practices Manual. To comply with requirements, CONTECH offers a network of Preferred Service Providers that have the
capability to perform all necessary inspections, compliance reporting and cleaning services. CONTECH recommends
inspecting the system annually and maintaining the system at the recommendation of the annual inspection. Full
maintenance is typically required every 24-36 months. Disposal of material should be handled in accordance with local
regulations. Please contact CONTECH’s Maintenance Department for all questions regarding maintenance at (503) 258-
3157 or visit our website at www.conteches.com/maintenance.

Thank you for the opportunity to present this information to you and your client. If you have any questions, please call
me at (410) 609-6140.

Sincerely,
Nicholas T. Busque

Sales Engineer — Pipe & Stormwater Solutions
Contech Engineered Solutions LLC

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-8492



INLET BAY
TRANSFER HOLE AND COVER

STORMFILTER DESIGN TABLE

e THE 8' x 24' PEAK DIVERSION STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA
SPECIFIC FLOW RATE. PEAK CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD.

o THE PEAK DIVERSION STORMFILTER IS AVAILABLE IN A LEFT INLET (AS SHOWN) OR RIGHT INLET CONFIGURATION.

o ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS OTHERWISE NOTED.

ALTERNATE
PIPE LOCATION

(8-0")

FRAME AND
COVER (TYP OF 2)

GRADE RINGS/RISERS

\— FILTRATION BAY

OUTLET BAY

STORMFILTER

(TYP OF 2) _\

(240"

PLAN

SEPARATION WALL

INLET PIPE \
WEIR WALL \

-

rﬂﬂrﬂ1rﬂﬂrﬂﬂfﬂifﬂirﬂﬂrﬂjrﬂﬂrﬂirﬂ

I I I I il

Il Il Il Il Il

Il Il Il Il Il
|

= ﬁ'f_ﬂ_ﬁ_'f_ﬂ_ﬁ_'i_ﬂ_ﬁ_'i_ﬂ_j_'t_l_j_ﬂt_ﬂ_j_'t_l_j_'t_l_j_'t_ﬁ-j_

5'-3" MIN

S
OUTLET PIPE

STORMFILTER
CARTRIDGE

FLOW KIT

ELEVATION

The Stormwater Managnm%

StormFilter”

THIS PRODUCT MAY BE PROTECGTED BY ONE O MORE OF THE FOLLOWI
S PATENTS: 5,322,625, 5,524,576; 5.707.527; 5,085,157, 6.027,639; 6640048
'RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

e '\%;,/;\‘Q/Y*

CARTRIDGE HEIGHT 27" 18" LOW DROP
SYSTEM HYDRAULIC DROP (H - REQD. MIN.) 3.05' 2.3 18
HEIGHT OF WEIR (W) 3.00' 2.25' 1.75'
TREATMENT BY MEDIA SURFACE AREA 2 gpm/ft? 1 gpm/ft? 2 gpm/ft? 1 gpm/ft? 2 gpm/ft? 1 gpm/ft2
CARTRIDGE FLOW RATE (gpm) 225 11.25 15 75 10 5
STRUCTURE ID *
=2 WATER QUALITY FLOW RATE (cfs) *
== PEAK FLOW RATE (cfs) *
=== RETURN PERIOD OF PEAK FLOW (yrs) *
S # OF CARTRIDGES REQUIRED *
CARTRIDGE FLOW RATE *
RUA
W*NTECH MEDIA TYPE (CSF, PERLITE, ZPG) *
www.contechES.com
PIPE DATA: L.E. MATERIAL DIAMETER
INLET PIPE * * *
® OUTLET PIPE * * *
&S 7
G TS INLET BAY RIM ELEVATION *
NCE CALL
FILTER BAY RIM ELEVATION *
ANTI-FLOTATION BALLAST WIDTH HEIGHT
NOTES/SPECIAL REQUIREMENTS:
(DIAMETER VARIES)
N.T.S.

PERFORMANCE SPECIFICATION

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA

DEPTH SHALL BE 7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 37 SECONDS.

SPECIFIC FLOW RATE SHALL BE 2 GPM/SF (MAXIMUM). SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE

MEDIA SURFACE CONTACT AREA (SF). MEDIA VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF OF MEDIA (MAXIMUM).

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.

3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH
REPRESENTATIVE. www.ContechES.com

STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN

THIS DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' AND GROUNDWATER ELEVATION AT,

OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

CASTINGS SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND
SHALL BE SPECIFIED BY ENGINEER OF RECORD.

CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER
STRUCTURE (LIFTING CLUTCHES PROVIDED).

CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.

CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.
CONTRACTOR TO REMOVE THE TRANSFER HOLE COVER WHEN THE SYSTEM IS BROUGHT ONLINE.

4.

5.

@

mmo o

C.sNTECH

ENGINEERED SOLUTIONS LLC

www.ContechES.com
11815 NE Glenn Widing Drive, Portland, OR 97220

800-548-4667 503-240-3393 800-561-1271 FAX

THE STORMWATER MANAGEMENT STORMFILTER
8' x 24' PEAK DIVERSION STORMFILTER
STANDARD DETAIL
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State of Netu Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoint Pollution Control BOB MARTIN
Governor Division of Water Quality Commissioner
Mail Code 401-02B
KIM GUADAGNOG Post Office Box 420

Lt. Governor Trenton, New Jersey 08625-0420

609-633-7021 Fax: 609-777-0432
http://www.state.nj.us/dep/dwag/bnpc_home.htm

December 14, 2016

Derek M. Berg

Director - Stormwater Regulatory Management - East
Contech Engineered Solutions LLC

71 US Route 1, Suite F

Scarborough, ME 04074

Re:  MTD Laboratory Certification
Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solutions LLC
Off-line Installation

TSS Removal Rate 80%
Dear Mr. Berg:

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of manufactured
treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5
if the pollutant removal rates have been verified by the New Jersey Corporation for Advanced
Technology (NJCAT) and have been certified by the New Jersey Department of Environmental
Protection (NJDEP). Contech Engineered Solutions LLC has requested a Laboratory Certification for
the StormFilter System.

This project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013.
The applicable protocol is the “New Jersey Department of Environmental Protection Laboratory
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device”
dated January 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-
mentioned protocol have been met or exceeded. The NJCAT letter also included a recommended
certification TSS removal rate and the required maintenance plan. The NJCAT Verification Report with
the Verification Appendix for this device is published online at http://www.njcat.org/verification-
process/technology-verification-database.html.
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The NJDEP certifies the use of the StormFilter System by Contech Engineered Solutions LLC at
a TSS removal rate of 80%, when designed, operated and maintained in accordance with the
information provided in the Verification Appendix and subject to the following conditions:

1.

The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is
calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C.
7:8-5.5. The MTFR is calculated based on a verified loading rate of 2.12 gpm/sf of effective
filtration treatment area.

The StormFilter System shall be installed using the same configuration as the unit tested by
NJCAT, and sized in accordance with the criteria specified in item 6 below.

This device cannot be used in series with another MTD or a media filter (such as a sand filter),
to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C.
7:8-5.5.

Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater
Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at
www.njstormwater.org.

The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the StormFilter, which is attached to this document. However, it
is recommended to review the maintenance website at

http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?Entryld=2813
&Portalld=0&DownloadMethod=attachment for any changes to the maintenance requirements.

Sizing Requirements:
The example below demonstrates the sizing procedure for a StormFilter System.

Example: A 0.25 acre impervious site is to be treated to 80% TSS removal using a StormFilter
System. The impervious site runoff (Q) based on the New Jersey Water Quality
Design Storm was determined to be 0.79 cfs or 354.58 gpm.

The calculation of the minimum number of cartridges for use in the StormFilter System is based
upon both the MTFR and the maximum inflow drainage area. It is necessary to calculate the
required cartridges using both methods and to rely on the method that results in the highest
minimum number of cartridges determined by the two methods.

Inflow Drainage Area Evaluation:

The drainage area to the StormFilter System in this example is 0.25 acres. Based upon the
information in Table 1 below, the following minimum number of cartridges are required in a
StormFilter System to treat the impervious area without exceeding the maximum drainage
area:
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1. Five (5) 12” cartridges,
2. Three (3) 18” cartridges, or
3. Two (2) 27” cartridges

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was determined based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢=0.99 (runoff coefficient for impervious)
Q=ciA=0.99x3.2x0.25=0.79 cfs=0.79x448.83 gpm=354.58 gpm

Based on a flow rate of 354.58 gpm, the following minimum number of cartridges are
required in a StormFilter System to treat the impervious area without exceeding the MTFR:
1. Thirty-six (36) 12” cartridges,

2. Twenty-four (24) 18” cartridges, or

3. Sixteen (16) 27” cartridges

The MTFR Evaluation results will be used since that method results in the higher minimum
number of cartridges determined by the two methods.

The sizing table corresponding to the available system models are noted below:

TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES

StormFilter Cartridge Heights and New Jersey Treatment Capacities
Filtration Mass
StormFilter Surface Capture Maximum
Cartridge Area MTFR? : Allowable
. Capacity
Height (sq.ft) (GPM) (Ibs) Inflow Area?
(acres)
Low Drop (12") 4.71 10 36.3 0.061
18" 7.07 15 54.5 0.09
27" 10.61 225 81.8 0.136
Notes:

1. MTFR calculated based on 4.72x10-3 cfs/sf (2.12 gpm/sf) of effective filtration treatment area.
2. Based upon the equation found in the NJDEP Filter Protocol Maximum Inflow Drainage Area (acres) = weight of
TSS before 10% loss in MTFR (Ibs)/600 Ibs/acre of drainage area annually.

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.J.A.C. 7:8. The plan must include all of the items identified in
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items include, but are not limited to, the list of
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indication of problems in the system, and training of maintenance personnel. Additional information
can be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

If you have any questions regarding the above information, please contact Shashi Nayak of my office at (609)
633-7021.

Sincerely,

CJames J. Murphy, Chief

Bureau of Nonpoint Pollution Control

Attachment: Maintenance Plan

cc: Chron File
Richard Magee, NJCAT
Vince Mazzei, NJDEP - DLUR
Ravi Patraju, NJDEP - BES
Gabriel Mahon, NJDEP - BNPC
Shashi Nayak, NJDEP - BNPC
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ENGINEERED SOLUTIONS

1251 Jumping Brook Road: WQ-4
Tinton Falls, NJ

Information Provided by Engineer (Langan Engineering):
e Required TSS removal rate = 80%
e Treatment flow rate = 0.629 cfs
e 100-yr Storm bypass flow rate = 20.23 cfs
e |mpervious drainage area = 1.96 acres
e Presiding agency = NJDEP

StormFilter Information and Cartridge Data:

The Stormwater Management StormFilter” is a passive, siphon-actuated, flow-through stormwater filtration system consisting
of a precast concrete structure that houses rechargeable, media-filled filter cartridges. The StormFilter works by passing
stormwater through the media-filled cartridges, which trap particulates and adsorb pollutants such as dissolved metals,
nutrients, and hydrocarbons. The StormFilter has received final certification from the NJDEP for 80% TSS removal as a stand-
alone treatment system.

e StormpFilter cartridge filter media = Perlite

e StormFilter cartridge media height = 27 inches (nominal)

e StormFilter cartridge surface area = 10.61 square feet (nominal)

e StormfFilter cartridge specific treatment flow rate = 2.12 gallons/minute per square foot (nominal)

e StormpFilter cartridge treatment flow = 22.5 gpm

o Hydraulic head required: 3.0 feet (with 27 inch cartridge)

e Minimum physical drop between inlet and outlet pipe = 6 inches

Design Summary:

The StormFilter is sized based on the NJDEP certification, which lists an approved treatment flow rate and maximum
impervious acreage limit per cartridge in Table 1. The number of cartridges required based on the impervious drainage area is
compared with the number of cartridges required based on the treatment flow rate; the larger number of cartridges governs
the sizing.

The StormFilter for this site was sized to provide 15 cartridges in order to meet the hydraulic load requirement (calculations
shown below). To house this number of cartridges, Contech Engineered Solutions recommends an 8’ x 11’ precast Peak

Diversion StormFilter vault.

Qurear X 449 gpm/cfs 0629 cfs X 449 gpm/cfs

Ncart‘ridges hyd.load = =12.55 = (13) 27" Cartridges

. - gpm
Qcartrldge 22.5 /cartridge
N Aredstss 196 acre 1441 = (15) 27" Cartrid
cartridges mass load = - = acres = 14. = artridges
Max Areacareriage  -136 /cartridge
©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076

conteches.com Office: 443-457-1500 Fax: 410-740-8492
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ENGINEERED SOLUTIONS

Maintenance:

Maintenance of Stormwater best management practices is required per the New Jersey Administrative Code 7:8-5.8.
Recommendations for maintenance are included in chapters 8 & 9 of the New Jersey Stormwater Best Management
Practices Manual. To comply with requirements, CONTECH offers a network of Preferred Service Providers that have the
capability to perform all necessary inspections, compliance reporting and cleaning services. CONTECH recommends
inspecting the system annually and maintaining the system at the recommendation of the annual inspection. Full
maintenance is typically required every 24-36 months. Disposal of material should be handled in accordance with local
regulations. Please contact CONTECH’s Maintenance Department for all questions regarding maintenance at (503) 258-
3157 or visit our website at www.conteches.com/maintenance.

Thank you for the opportunity to present this information to you and your client. If you have any questions, please call
me at (410) 609-6140.

Sincerely,
Nicholas T. Busque

Sales Engineer — Pipe & Stormwater Solutions
Contech Engineered Solutions LLC

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-8492



INLET BAY

33"

TRANSFER HOLE AND COVER

STORMFILTER DESIGN NOTES

ALTERNATE
PIPE LOCATION

(8-0")

CARTRIDGE SELECTION

e THE 8' x 11' PEAK DIVERSION STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA

SPECIFIC FLOW RATE. PEAK CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD.
o THE PEAK DIVERSION STORMFILTER IS AVAILABLE IN A LEFT INLET (AS SHOWN) OR RIGHT INLET CONFIGURATION.
e ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS OTHERWISE NOTED.

CARTRIDGE HEIGHT

27"

18"

LOW DROP

RECOMMENDED HYDRAULIC DROP (H)

3.05'

2.3'

1.8'

HEIGHT OF WEIR (W)

3.00"

2.25'

1.75'

SPECIFIC FLOW RATE (gpm/sf) 2 gpm/sf

1.67* gpm/sf

1 gpm/sf

2 gpm/sf

1.67* gpm/sf| 1 gpm/sf

2 gpm/sf

1.67* gpm/sf

1 gpm/sf

CARTRIDGE FLOW RATE (gpm) 22.5

18.79

11.25

15

12.53

7.5

10

8.35

5
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OUTLET PIPE

STORMFILTER

CARTRIDGE FLOW KIT

ELEVATION

The Stormwater Managem?%

StormFilter”

THIS PRODUCT MAY BE PROTECTED BY ONE OR HORE OF THE FOLLOWING.
S, PATENTS: 522,629, 5524,576: 5,107.527; 5,085,157 6 027,639, 6,649,045
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

* 1.67 gpmi/sf SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB © (PSORB) MEDIA ONLY
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FRAME AND COVER

(DIAMETER VARIES)
N.T.S.

PERFORMANCE SPECIFICATION

SITE SPECIFIC

DATA REQUIREMENTS

STRUCTURE ID

WATER QUALITY FLOW RATE (cfs)

PEAK FLOW RATE (cfs)

RETURN PERIOD OF PEAK FLOW (yrs)

CARTRIDGE HEIGHT (27", 18", LOW DROP(LD))

NUMBER OF CARTRIDGES REQUIRED

CARTRIDGE FLOW RATE

MEDIA TYPE (PERLITE, ZPG, PSORB)

PIPE DATA:

I.E. MATERIAL

DIAMETER

INLET PIPE

*

*

*

OUTLET PIPE

*

*

*

UPSTREAM RIM ELEVATION

*

DOWNSTREAM RIM ELEVATION

*

ANTI-FLOTATION BALLAST

WIDTH HEIGHT

*

NOTES/SPECIAL REQUIREMENTS:

* PER ENGINEER OF RECORD

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA
DEPTH SHALL BE 7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.
SPECIFIC FLOW RATE SHALL BE 2 GPM/SF (MAXIMUM). SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE
MEDIA SURFACE CONTACT AREA (SF). MEDIA VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF OF MEDIA (MAXIMUM).

GENERAL NOTES

1.
2.
3.
4.

5.

CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.

FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH

REPRESENTATIVE. www.contechES.com

STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN

THIS DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' AND GROUNDWATER ELEVATION AT,
OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.

CASTINGS SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES

A.

w

mmoo

ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND
SHALL BE SPECIFIED BY ENGINEER OF RECORD.
CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER
STRUCTURE (LIFTING CLUTCHES PROVIDED).
CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.

CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

CONTRACTOR TO REMOVE THE TRANSFER HOLE COVER WHEN THE SYSTEM IS BROUGHT ONLINE.
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