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Narrative

The purpose of this report is to provide supporting storm sewer and stormwater management

calculations for Lot 64 in Block 34001, a proposed car service center located in Montgomery
Township, Somerset County, New Jersey.

The property encompasses 13.6 acres and is located North of Cherry Valley Road, west of its
intersection with State Highway Route U.S. 206,

The calculations presented in this report are based on the requirements set forth in the NJAC
7:8-2004 NJDEP Stormwater Regulations. This project meets NJDEP stormwater quantity,
stormwater quality and groundwater recharge requirements.

The proposed project will consist of the construction of one car service facility building 48,900
sf, along with an appropriate parking facility.

The property is currently a mix of woods and open space with one residential house.
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Soil Map—Semerset County, New Jersey

Map Unit Legend

CoxB Croion silt loam, 2 to 6 percent 0.1 0.4%
slopas )
LemB Lehigh sill ioam, 2 to 6 percent 1.3 9.4%
siopes
RehB Reaville silt loam, 2 to 6 percent 12.5 90.2%
slopes
Totals for Area of Interest 13.9 100.0%
UsDA  Natural Resources Web Soll Survey 11/6/2015

Conservation Service

National Cooperative Scll Survey
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Storm Sewer Calculations
Introduction

" In order to comply with the requirements of the Residential -Site Improvement
-Standards, Subchapter 7-Stormwater Management published January 6, 1997, our storm
sewer design calculations for a proposed development were prepared using the Rational
Method.

Rational Method

The rational method equation relates rainfall intensity, a runoff coefficient and the size
of the watershed to the direct peak runoff rate. This relationship is expressed by the
equation:

Q=CIA

where Q = The peak runoff rate in cubic feet per second at the point of concentration,
C = a cocfficient representing the area-average ratio of runoff to rainfall rates,
I = the time-average rainfall intensity in inches per hour corresponding to the
time of concentration,
A= the watershed area in acres.

The validity of the relationship expressed by the rational method equation holds true
only if certain assumptions are reasonably correct. Three basic assumptions are:

a. The peak runoff rate occurs where all parts of the watershed are contributing to
the runoff. -

b. The design rainfall is uniform over the watershed tributary to the point of
concentration and the intensity is essentially constant during the storm duration
equal to the time of concentration.

c. Storm runoff contained within the pipe system is negligible when compared to
the total runoff during the flow time in the pipe.

Determination of the runoff coefficient is based on proper evaluation of vegetation type,
cover density, soil type, moisture content of the soil, ground slope of the watershed and
surface storage. Therefore, any estimate of the runoff coefficient is subject to the
thorough evaluation and may appreciably affect the estimate of the peak rate of runoff.
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I. Runoff Coefficient

A uniform composite runoff coefficient that was used for majority drainage areas was
developed as follows:

Impervious: 4.85 Acres Runoff Coefficient; .99
Lawn: 3.15Acres Runoff Coefficient: .51

Composite ¢ = (4.85 x 0.99) + (3.15 x 0.51) = 0.80
| 8.0 .

Composite ¢ =0 80

2. Time of Concentration

The time of concentration can be defined as the time for runoff to travel from
the most hydraulically distant point in the watershed to the study point. The
time of concentration is assumed to coincide with the time at which the peak
rainfall intensity occurs. It should be noted that the time of concentration has no
relationship to the time of beginning of rainfall, being related rather to the
position_ of the peak rainfall intensity within any given storm having a
reoccurrence interval equal to the design frequency,

The time of concentration can be divided into three components:
Sheet/overland, shallow concentrated and channel (or pipe) flow. The typical
watershed may have one or more of these characteristics, depending upon the
size, slope and type of surface or vegetation. Sheet or overland flow usually
occurs over plane surfaces at the upper reaches of a drainage basin. - Sheet flow
is a function of the surface roughness along the flow path (i.e., assuming equal
slopes, it takes longer for water to flow through a wooded area than through a
lawn). After a maximum of 150 feet, sheet flow usually becomes shallow
concentrated flow. This occurs where flow begins to concentrate to a depth of
about an inch and is a function of the watercourse slope and the type of surface

(unpaved or paved). Shallow concentrated flow usually lasts for 800 to 1,200
feet before becoming channel flow.

The time of concentration of 10 minutes was utilized in the design.
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Rainfall Intensity
As per the Residential Site Improvement Standards and the Montgomery
Township requirements, storm sewer network should be designed for 25-year

storm frequency. However since the detention facilities are located underground
they are designed for the 100 year storm.

Hydraulics
Pipes and/or conduits were designed using Mannings Equation:

Q= '1.486AR2’3_A 12

n
where Q= Computed flow in the pipe in cubic feet per second,
A= pipe tull flow area in square feet,
R= pipe full flow hydraulic radius in feet,
n=  Mannings roughness coefficient,
s= fiiction slope in feet per foot.
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Stormwater Management Study - General System Design

In order to evaluate the impact of the proposed improvements on the runoff from the site
and the use of the detention basin to control it, a procedure based upon the USDA Soil
Conservation Service {SCS), TR~-20 Method was chosen.

A,

Procedures

The SCS methods developed in TR-20 model the drainage shed's response to
rainfall in the form of an excess rainfall (runoff) hydrograph, A drainage shed's

response is dependent upon the individual parameters which affect runoff. These
parameters include:

Storm rainfall amount

Watershed size and shape
Hydrologic soils group

Land use and treatment classification
Time of concentration

[ S

VCEA has used a computer program developed by Intelisolve, Hydraflow, Version
6.0. The program is modeled after the Soil Conservation Service, US Department
of Agriculture TR-20 Program and makes use of the Soil Conservation Service
"Soil-Cover Complex" method for developing excess rainfall (runoff). All excess
rainfall is then converted to stormwater runoff by use of the SCS Standard Synthetic
Triangular Unit Hydrograph.

Criteria
1. Rainfall

The total duration of a storm is used in estimating the runoff hydrograph.
Two storm patterns are available:

Short duration storms of less than 24-hours duration are assumed to produce
an average intensity rainfall for the duration of the storm.

For storms of 24-hours duration or longer, the most intense rainfall is
centered around the middle of the one-day storm, additional one-day storms

are taken to maintain the same pattern at greater or lesser rates as determined
by the user.

The total maximum accumulative rainfall always equals the rainfall frequency

values established for the study area. For this study a Type HI 24-hour rainfall
distribution was used.
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2. Design Frequencies

Rainfalls for the 2, 10 and 100-year frequency design storms were used to
analyze the peak rates and runoff characteristics for the drainage sheds.

24-hour rainfall data has been interpreted from "Urban Hydrology for Small
Watersheds (TR-55), USDA Soil Conservation Service, June 1986" and
distributed by Rutgers -The State University of New Jersey, Cook College in
tabular form.

For Somerset County, New Jersey these f24-h01_1r rainfall amoumts are as

follows:

2-years = 3.3 inches

10-years = 5.0 inches

100-years = 8.2 inches
3. Time of Concentration

Times of concentration used in detention basins routings are that of storm
sewer headwalls discharging into basins.

4, Runoff Curve Number

The SCS Runoff Curve Number (CN) are computed based upon proceduses
established in TR-55, Chapter 2: Estimating Runoff. To develop an inflow
hydrograph to a reservoir, composite pervious CN values are computed
using TR-55 procedures. The impervious surfaces are assigned a CN value
of 98.

C. Hydrograph Generation
1. Stormwater Runoff
a. Hydrologic Analysis

In order to calculate the direct runoff hydrograph, an excess
precipitation hyetograph is needed. Hydrafiow offers different ways
in which the design storm can be specified. Most of which are the
SCS 24 hour distributions. Other options include the Synthetic
Storm and the Custom Storm that can be input directly.

Hydraflow will provide the 24-hour distributions in any time interval
specified. The incremental rainfall amounts are computed from a
polynomial equation. This equation is used with coefficients that
vary depending on the elapsed time of the storm.
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Excess Precipitation Hyetograph

The precipitation increments of the specified storm are converted to
excess precipitation by use of the following equation:

Q  =@-02x8)*P+0.8%xS

Q = excess volume of precipitation in inches,

P = accumulated precipitation ininches,

S = potential maximum retention; equals 100/CN-10,
CN  =8CS curve number.

The computed volumes are then converted to excess increments.
These excess increments are then used for the final excess
precipitation hyetograph.

SCS Unit Hydrograph

‘Hydraflow uses the Unit Hydrograph Method for calculating ronoff
hydrographs. More specifically, it uses the triangular D-hour Unit
Hydrograph approach. The peak discharge for the unit graph is
computed using the following equation:

Qp =484xAxQTp

Qp  =peak outflow in cf,

A = area in square miles,
Q = total excess precipitation (1 inch),
Tp  =time to peak in hours.

The shape factor is a user definable variable. The default value is set
to 484, The time to peak, Tp and the time base, Tb are what
determines the characteristics of the unmit hydrograph. Hydraflow
computes these values using the following relationships:

Tp =(Tc+DYy1.7

Tp = =time to peak in hours,

Tc = time of concentration in hours,

D = unit duration or time interval in hours,
Tc = 1.67 x Lag Time (L).

L =1% x (8+1)"71900 x Y**
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L = lag time in hours,

I = hydraulic length in feet,
S = 1000/CN-10,

Y = basin slope in %,

CN  =SCS curve number.

Time Base: Tb =2.67x Tp

Tb = time base in hours,
Tp  =time fo peak in hours.

S.C.S. Runoff Hydrographs

After conmiputing the excess precipitation hyetograph, Hydraflow computes

the direct runoff hydrograph using the concept of convolution of linear

superpositioning. Bach increment of the design storm hyetograph is
multiplied by each ordinate of the unit hydrograph. The resulting
hydrographs are then .added or superimposed to obtain a final runoff
hydrograph.

D. Detention Pond Routing

1.

Flow Calculations

Hydraflow can model up to 6 outlet structures at once for use in reservoir
routing. The operation of these structures is treated as a function of the
water surface elevation in the reservoir.

Culverts/Orifices

The equation used for culvert/orifice structures is:

Q = CoA|2gh/k]* Nb

Inlet Control

Q = discharge in cfs,

A = culvert area in square feet,

h = distance between the water surface and the center
of the culvert barrel in feet,

Nb = number of barrels,

Co = orifice coefficient = 0.6.

k =1
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Outlet Control

= (lischarge in cfs,

= culvert area in square feet,

= distance between upstream and downstream water surface,
= number of barrels,

=1,

=15+ 29n™)yR"®,

= Manning's n-value,

= culvert length in feet,

= area/wetted perimeter in feet.

-Note: When a non-zero tail water (TW) elevation has been entered,
Hydraflow compares the pond stage with TW and computes a tail water

head, h"TW. If this head is less than the head computed as above (h), then h
=hTW. S

During the calculation process, both in'letrand outlet control are evaluated.
Under inlet-conirol, the discharge depends on the barrel shape, cross-
-sectional area and inlet edge. Under outlet control, the discharge depends on

the slope, length and roughness of the barrel.

Hydraflow computes the discharge at each stage, including intermediate

stage points that it generates, using both inlet and outlet control equation

parameters. The smallest value is used as the discharge at that elevation.

Weirs

The equation used to calculate weir flow is:

Q

Q
L

H

Cw
EXP

=Cw LH™,

= discharge over weir in cfs,

= length of the weir crest; equals 1 for V-notch weirs,

= distance between. the water surface and the crest in feet,
= weir coefficient, :

= exponent = 1.5; equals 2.5 for V-notch weirs.
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Reservoir Routing

The routing procedure used by Hydraflow is known as the Storage
Indication Method and begins with a stage/storage/discharge relationship, an
inflow hydrograph and the following relationship: ‘

IO =ds/dt
1 = inflow
O = outflow

ds/dt = change in storage

The outflow hydrograph and elevation are printed at mulﬁples ofthe main
increment and at the peak discharge.

Summation of Hydrographs
Each hydrograph is coﬁve:rted'by the 'progfam to a common time frame set

by the user. The program adds the resultant Tunoff values for each time
period, taking into account any preset lag time for each hydrograph.

FATARF AN 1AM oAV Fro\W™ni\R annee\ St Qawran Malee £r Qim Prinnatan Auadi A on 11 £ 18 dne



IV.  Stormwater Management Study-- Existing Condition

A. Description

The property encompasses 13.6 acres and is located North of Cherry
Valley Road, west of'its intersection with State Highway Route U.S. 206.

The existing topography of the site could be described as mildly‘
sloping from southwest to northeast. The surface elevations range
from.a low of approximately 136 to a high of 170 near the existing
house. The existing area drains towards the northeastern side of the
site and into an existing wetland and swale, then ultimately into a
tributary of Van Horn Brook. The propetty is currently a mix of
woods and open space with one residential house '
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Summary Table - Existing Conditions

‘Subwatershed Characteristics Peak Flow Rates (CFS)
‘Name ' Area TC N | Q2 Q10 Q100
(Acres) (Minutes)
Area 1 8.0 220 72 5.5 13.12 29.5
Legend: TC = Time of Concentration

CN = Curve Number
Q-1 through 100 = Peak Flow Rates from 1-through 100-Year Storm
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Worksheet 2" Runoff curve number and runoff

Project ‘By CRA Date 9/28/2015
Location Montgomery Twp, NJ Checked - Date
Select One:" Undeveloped

Area Nams © Areg 1

1: Runoff Curve Number

Names Cover Description CN Area Product
Soll Name and {covertype, freatment, and hydrologic .acres
Hydrologic Group |condition; percentimpervious; unconnected/ ' miles
{appendix A) connected area ratio) Tab.2-2 |Fig 2-3 |Fig.2-4 % CN x area
“IC -~ = - |Woods Good Condition . =~ = ' 70 ' 3.9 C 273
Cc Open Space Good Condition 74 4.1 303.4
-0
0
0
0
Totals 8 576.4

CN (weighted) = total product/ total area= 576.4

B Use oN =727



Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)
Project By CRA Date 9/28/2015
Location - Montgomery Twp, NJ Checked Date
‘Select One: Pre Developed
‘Select One: Tc
AreaName ‘Area 1

Noteé: Space for as many as two segements per flow fype can be used for each worksheet
include-a Map, schematic, or description of flow segments

Sheet Flow {(Applicable o Tc only) ‘Segment ID AB
1 ‘Surface Description (table 3-1) ‘ grass
.2 Mannings Roughness Coeff.,n (table 3-1) - 0.2
3 Flow Length, L {total L < 300 fi) ft 150
4 Two-yr.24-hr rainfall, P2 in 3.3
5 land slope, s i/t 0.027
6 Tt=(0.007*(nL)*0.8f{((P2"0.5)*(s"0.4}) Compute Tt hr 0.25 _ 0.25]
Shallow Concentrated Flow : Segment ID B-C
"7 Surface Description (paved or unpaved) Unpaved
-8 Flow Length, L i 915
9 Watercourse Slope, s ftAt 0.029
10 Average velocity, V (figure 3-1) ft/s 2.2
11 Te= LA{3600*V) Compute Tt hr 0.12 012§
Channe] Flow Segment ID
12 Cross sectional flow arsa, a fth2
13 Welted Perimeter, Pw ft
14 ‘Hydraulic Radius, r=a/Pw Compute r ft
15 Channel Siope, s fift
16 Mannings roughness Cosff., n
17 V=1.49(r"2/3))*(s™(1/2))n  Compute V ftis Assumed
18 Flow Length, L fi
19 Tt = LA3600*V) Compuie Tt hr 0.00
20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19) hr 0.36

min 21.83



V. Stormwater Management Study - Proposed Conditions

A. Description

In order to comply with the NJAC 7:8-2004 NIDEP Stormwater Regulations, an
extended detention facility along with a:manufactured treatment device is proposed
to handle the increased runoff from the improved areas.

- The system will discharge to a wetlands area located at the Northeast corner of the
site,

In order to generate the peak flow rates from the entire project routed hydrographs

and the hydrographs of the undetained portions of the site were summed up in the
common time frame.
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‘Summary Table - Proposed Conditions

Subwatershed Characteristics

Peak Flow Rates (CFS/Peak Water
Surface Elevations

Name Area TC ‘CN | Q2/WSE Q10/WSE ‘Q100/WSE
AC) (Min)
Area 1 — Pervious Detain. | 2.94 10 74 | 2.67 5.94 12.79
Area 1 — Impervious 471 10 98 10.94 16.69 27.47
Detain
Area 1-Detention Basin 7.65 - - 1.29/ 6.61/142.26 | 1982/
' 141.29 143.71
Arca 2 — Bypass 0.35 10 84 040 0.77 1.49
Site Total 8.0 - - 1.33 6.85 20.50
Legend: TC = Time of Concentration

CN = Curve Number

Q-1 through 100 = Peak Flow Rates from I-through 100-Year Storm
WSE-1 through 100 = Water Surface Elevations From 1 through 100-Year Storm
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Worksheet 2:'Runoff curve number and runoff

Project 7 By CRA Date 9/28/2015
Location Montgomery Twp, NJ Checked Date
Select One: developed
Area Name Area 1~ Pervious Detained
1. Runoff Curve Number
Names Cover Description CN Area Product
Soll Name and (cover type, treatment, and hydrologic acres
Hydrologic Group |condition; percent impervious; unconnected/ miles
(appendix A) connected area ratio) Tah 2-2 [Fig 2-3 |Fig.2-4 % CN x area
C Open Space Good Condition 74 2.94 217.56
0
0
0
0
0
Totals 2.94 217.56

CN (weighted) =total product/ total area=  217.56

204 Use CN=[ —  74.0]




Worksheet 2: Runoff curve number and runoff

‘Project : By CRA ‘Date 9/28/2015
Location Montgomery Twp, NJ Checked Date
Select One: developed
Area Name Area - Impervious Detained
1. Runoff Curve Number
Names Cover Description CN Area ‘Product
Soil Name and (cover type, treatment, and hydrologic ‘acres
Hydrologic Group | condition; percent impervious, unconnected/ ‘ ‘miles
{appendix A) connhected area ratio) Tab 2-2 |[Fig 2-3 |{Fig 2-4 % CN x area
C Building 98 1.12 109.76
C Parking Lot and Road 28 3.44 337.12
C Sidewalk 98 0.15 14.7
0
0
0
Totals 4.71 461.58
CN (weighted) = fotal product/ fotal area= 461.58
4.71 Use CN =




Worksheet 2: Runoff curve number and runoff

‘Project By CRA Date 9/28/2015
Location ‘Montgomery Twp, NJ Checked Date
Select One: developed
Area Name Area 2-- Bypass
1. Runoff Curve Number
Names Cover Description CN Area Product
Soil Name and {cover type, treatment, and hydrologic acres
Hydrologic Group | condition; percent impervious; unconnected/ miles
appendix A) connected ares ratio) Tab2-2 |Fig 2-3 |Fig 2-4 % CN x area
C Road ' o8 0.14 13.72
C Open Space Good Condition 74 0.21 15.54
0
0
0
0
Totals | 035 39.26
CN {weighted) = total product/ total area= ~_ 20.26
0.35

Use CN=[ 838




E.

Water Quality

In order to comply with the water quality requirements set ‘in the N.J.A.C. 7.8 -3.5, post
construction load of total suspended solids (TSS) in stormwater Tunoff generated from the water
quality design storm must be reduced by 80-percent.

‘This will be accomplished by the use of multiple manufactured treatment devices and an extended

detention basin.

Soil percolation testing within the basin was not . acceptable. The use of an underground
Groundwater Recharge Facility, in the only location on site with passing percolation rates, is

proposed. Two manufactured treatment devices are utilized to provided 80% TSS removal prior to

stormwater entering the Groundwater Recharge Facility. The parking lot located at the northern end

“of the site will utilize a manufactored treatment device and an extended detention basin to achieve

80%TSS removal. Please see the appendix for design calculations.

Groundwater Recharge

The groundwater recharge amount was calculated vsing the NJDEP GSR-32 Spreadsheet. (See

Appendix for Spreadsheet Caiculations). The stone bed which the underground detention system is

built upon, for the roof area, provides groundwater recharge by infiltrating more than 100 percent
of the Annual Recharge Deficit.

Recharge Area

The Post Development Annual Recharge Deficit ..o 223,548 cf
Required Min BMP/Recharge VOIUINE ...t 4,562 cf
Proposed BMP/Recharge VOIUINE .......cooveiiiiisiinsiiiississssssssssenns 4,635 cf
Design Permeability .....ooeerrrceniccrrinsniiiisiesitisenissss s ssavessesesinsssssssssssssnes 0.7 in/hr
Min Infilteation RAtE ....cccceeviieriiiiiiimsiiiininissssssssssssssssessnsnssnsasens 0.2 in‘hr
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F. Comparison of Existing Peak Flow Rates Versus Proposed Peak Flow Rates at Point of Study

Storm Required. Allowable Proposed

Existing . ‘
Frequency Flows (cfs) | Reduction | Fiows(cfs) | Flows (cfs)

2 55 50% 2.5 133
10 13.12 75% 0.84 6.85
100 20.50 80% 23.6 20.50

Conclusion

The proposed development will generate less quantity of runoff than previously existing conditions. The
site closely mirrors existing condition discharge patterns. Accordingly, the new development will not
negatively impact runoff on-site or downstream.

All engineering calculations and their associated drainage area maps are incorporated in the appendix for
further review, '
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Conduit Outlet Protection
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‘RIPRAP APRON DATA SHEET

PROJECT NAME: Princeton Audi TRG# 01-42-M-A
STORM FREQENCIES: DATE: 2-Nov-15
REV:
BY:
OQUTLET YEAR Q PIPE PIPE [TAILWATER| La W {beg) [ W (end) d50
STRUCT. STORM {cfs) HEIGHT (in) | WIDTH (in) {ff) {ft) {ft) {ft) {in)
FES 600 100 19.82 30 30 0.50 26.5 7.5 34.0 6.0

L '“(1,8-“9—')'{"‘7.00 TW<"/2DO
* D

L]

W=3 WL,

0.016 3
q where q =Q/D,




Tailwater > .5 Do

RIPRAP APRON DATA SHEET

PROJECT NAME; |Princeton Audi Job#h| 11/12/2015

STORM FREQENCIES: (25 year storm DATE:

BY:
OQUTLET | YEAR Q PIPE PIPE TAILWATER| 'La W (beg) | W (end} d50
STRUCT.| STORM (cfs}  [HEIGHT {in)] WIDTH (in) {ft) (ft) () () (in)
FES-400 25 26.73 24 24 0.40 28.4 6.0 17.3 15.1
FES-500 25 10.36 24 24 0.40 11.0 6.0 10.4 4.3

Wo ‘Ej ‘For tailwater clevation greater than or equal to the-elevation of the center of the pipe,

W=3 W+ 04L,

il

Woe 3% + Ul

(Toilwater -

b

6.5 Oy

- e 4
L =3
4 ]
D/
|
n _ 0016 5,
Do = 4
w

TW > %D,

| Tw=02D,

where q = Q/D,

|

\

Page 1



Emetrgency Spillway Design

A spillway design for the proposed detention basins is based on the 100 year storm with the
primary outlet structure not functioning.

Detention Basin 1

100 year storm water surface elevation = 144.17
Flevation of the spillway = 143.75
Q =cCLH*=
= 2.64x35x042%% = 2515¢fs
v =Q = 2515 = 1.71 fps
A 14.7

(v,allowable = 3F) |

H = depth of flow = 0.42ft

C = coefficient = 2.64

L =length of spillway = 35 fi

A =area of flow =34 x 0.42=14.7 sf

The spillway is stable.



Appendices

1. Computer Output

Reservoirs Report

2-Year Storm Frequency

10-Year Storm Frequency

100-Y ear Storm Frequency

Water Quality Calculations & Soil Testing Data
Groundwater Recharge

Drainage Area Plans
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Appendix A

Reservoir Reports
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Pond Report | 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 ‘Thursday, 11 /5 /2015
Pond No.3 - Extended Detention:Basin
Pond Data
Contours -User-defined contour areas.-Average end area method used for volume calculation. Begining Elevation =138.00 ft
-Stage / Storage Table
Stage (ft) - Elevation (ft) Contour area {sqft) incr. Storage (cuft) Total storage (cuft) -
0.00 138.00 o0 0 0
1.00 139.00 11,400 5,700 5,700
2.00 “140.00 12,800 12,100 17,800
4.00 142.00 15,820 28,620 46,420
6.00 144.00 18,090 34910 81,330
7.00 145.00 20,780 19,935 101,265
Culvert / Orifice Structures ' Weir Structures
[A] IB] [C] IPrfRst] [A} [B] [C] D]
Rise (in) = 30.00 2.50 0,00 0.00 Crestlen (ft) = 13.50 1:20 3500  0.00
Span (in) = 30.00 2.50 0.00 0.00 CrestEl (ft) = 14375 140.00 143.75 0.00
‘No. Barrels =1 1 0 0 Wair Coeff. =333 3.33 3.33 333
Invert EL (ft) = 138.00 138.00 0.00 0.00 ‘Weir Type = 1 Rect Rect -
Length (ft) = 0.00 0.00 0.00 0.00 ‘Multi-Stage = Yes Yes ‘No No
Slope (%) =0.00 0.00 0.00 n/a
‘N-Value = 013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.80 “Exfil.(infhr) = 0.000 (by Wet area)
Multi-Stage = nfa Yes Na No ‘TW Elev. (ft) = 0.00
Nole: CulvertfOrifice autflows are analyzed under inlet (ic) and oullet (oc) conirol. Woeir risars checked for orifice conditions {ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
8.00 : 146.00
6.00 o 144.00

4.00 // 142.00

- 2.00 : 140.00
0.00 138.00
0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0
Discharge (cfs)

Total Q



Appendix B

2-Year Storm Frequency
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1
- : . L ] .
‘Hyd rog ra ph S umma ry RePQyﬂﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. vi0.4

Hyd. {Hydrograph |Peak [Time Timeto |Hyd. Inflow Maximum Total Hydrograph

Na. “type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {(min}  [{(min) (cuft) (ft) (cuft)

1 |SCS Runoff 5515 5 735 28,815 —— | e e Ex Area (Disturbed Post Dev}

3 |SCS Runoff 10.94 5 730 49,162 —_— — Post Deveiopment Impervious Area
-4 18CS Runoff 2.665 5 730 11,045 —_— | — Post Devalopment Area 1 Pervious

5 |Combine 13.61 5 730 60,207 3,4 B —— Post Development

6 |Resarvoir 1.286 5 810 80,175 5 141.29 36,305 Area 1 Detained

7 |8CS Runoff 0.397 5 730 1,581 | e e ————- Area 2 Bypass

8 |[Combine 1.330 5 810 61,755 6,7 | — e -Post Development Conditions

0142m-A-swm 9-28-15.gpw Return Period; 2 Year Thursday, 11/5/2015




Hydrograph Report

- Hydraflow Hydrographs Exiension for AutoCAD® Civil 3D® 2015 by Autadesk, Inc. v10.4

Hyd. No. 1

Ex Area (Disturbed Post Dev)

Hydrograph type = SCS Runoff Peak discharge
Storm-frequency = 2yrs “Time to peak
Time interval = 5 min Hyd. volume
Drainage area = 8.000ac Curve number
Basin Slope = 0.0 % Hydraulic length
Tc method = User Time of conc. (Tc)
Total precip. = 3.30in Distribution

Storm duration = 24 hrs Shape factor

m i uuniu

Thursday, 11/5/2016

5.615 cfs

735 min
28,815 cuft
72

0 ft
22.00 min
Type llI

484

‘Ex-Area (Disturbed Post Dev)

Q {cfs) Hyd. No. 1 -2 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00

b
1.00 L 1.00
\h
\"'E-—-— -
0.00 . ' . V4 Need 0,00

0 120 240 360 ' 480 600 720 840 960 1080 1200

= Hyd No. 1

1320

1440 1560
Time {min)



‘Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

‘Thursday, 11/5/2015

m— Hyd NO. 3

‘Hyd.'No. 3

Post Development Impervious Area 1

‘Hydrograph type = SCS Runoff Peak discharge = 10.94 cfs

Storm frequency = 2yrs Time to peak = 730'min

Time interval = 5 min Hyd. volume =.49,162 cuft

Drainage area = 4710 ac Curve number = 08

Basin Slope = 0.0% ‘Hydraulic length = Qft

Tec method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Post Development Impervious Area 1

@ (cfs) Hyd. No. 3 --.2 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4,00 4.00
2.00 2.00
0.00 0.00

0 120 360 480 600 960 1080 1200 1320 1440 1560
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. viQ.4

Thursday, 11/5 /2015

s Hyd No. 4

Hyd. No. 4
Post Development Area 1 Pervious

Hydrograph type = SCS Runoff Peak discharge = 2.665 cfs

Storm frequency = 2 yrs ‘Time to peak = 730 min

Time interval = -5min Hyd. volume = 11,045 cuft
Drainage area = 2.940 ac Curve number =74
Basin Slope =00% Hydraulic length = 0ft
“Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484 -

Post Development Area 1 Pervious
Q(cfs) " Hyd. No. 4 — 2 Year Q (cfs)
3.00 3.00
i
2.00 2.00
1.00 1.00
S
™
0.00 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
| Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 “Thursday, 11 /5 /2015

Hyd. No. 5

Post Development

Hydrograph type = Combine Peak discharge = 13.61-cfs

Storm frequency = 2yrs _ Time:to peak = 730 min

Time interval = 5 min Hyd. volume = 60,207 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 7.650 ac

Post Development

Q (cfs) Hyd. No. 5 — 2 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 ; \ 2.00
0.00 2 ' SEm— = 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 5 — Hyd NO. 3 — Hyd No. 4



‘Hydrograph Report

Hydréflow Hydrographs Extension for AutcCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Thursday, 11/5 /2015

Hyd.‘No. 6
Area 1 Detained
Hydrograph type = Reservoir Peak discharge = 1.286 cfs
Storm-frequency = 2yrs Time to peak = 810 min
Time interval = 5'min Hyd. volume = 60,175 cuft
Inflow hyd. No. = 5 -Post Development Max. Elevation = 141.29f
‘Reservoir name = Extended Detention Basin Max. Storage = 36,305 cuft
Storage Indication method used.
Area 1 Detained
Q{cfs) Hyd. No. 6 -- 2 Year Q (cfs)
14.00 14.00
12.00 12.00 -
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 = 0.00
0 600 1200 1800 2400 3000 3600 4200 4800
Time {min)
— Hyd No, 6 weeeme Hyd NO, 5 [[ITTTF] Total storage used = 36,305 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D®.2016 by Autodesk, inc. v10.4 “Thursday, 1175 /2015
Hyd. No.7

Area 2 Bypass

Hydrograph type = SCS Runoff : Peak-discharge = (0.397 cfs

Storm frequency = 2yrIs “Time to peak = 730-min

Time interval =5 min Hyd. volume = ;581 cuft
Drainage area = 0.300:ac Curve number = 81

Basin Slope = 0.0% Hydraulic iength = 0ft

Temethod = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.30in Distribution = Type Il

Storm duration = 24 hrs Shape factor = .484

: Area .2 Bypass

Q (cfs) Hyd. No. 7.2 Year Q (cfs)
0.50 ' 0.50
0.45 0.45
0.40 : : 0.40
0.35 - 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10

1Y

0.05 S 0.05
0.00 i E—— 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
e Hyd No. 7



Hydrograph Report

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D@ 2015 by Autodesk, Inc, v10.4

Thursday, 1175 /2015

Hyd. No. 8

Post Development Conditions

Hydrograph type = Combine - ‘Peak discharge = 1.330 cfs

Storm frequency = .2yrs Time to peak = 810 min

Time interval = 5 min Hyd. volume = 61,755 cuft

Inflow hyds. = 6,7 Contrib. drain. area = 0.300 ac

Post Development Conditions

Q (cfs) Hyd. No. 8 ~2 Year Qi (cfs)
2.00 2.00
1.00 \ 1.00

0.00

s

\

0 600

= Hyd No. 8

1200 1800

—— Hyd No, 6

2400 3000 3600

e Hyd No. 7

s (0.00
4200 4800

Time {min)



Appendix C

10-Year Storm Frequency
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Hydrograph Summary Repart

9

draflow Hydrographs Extension for AutoCAD® Givil 3D® 2015 by Autodesk, inc. v10.4

Hyd.

Hydrograph

Peak

Time Time to  {Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hydi{s) elevation strge used Description
(origin) {cfs} {min}  (min}) {cuft) {ft} {cuft)
1 |8C8 Runoff 13.12 5 735 63826 | e | | e Ex Area (Disturbed Post Dev)
3 |SCS Runoff 16.89 5 730 76,347 | - —- —— Post Development impervious Area
4 |8CS Runoff 5,038 5 730 23655 | —— | e e Post Development Area 1 Pervious
§ |Combine 2263 5 730 100,002 3,4 —_— | e Post Develapment
6 |Ressrvoir 6.607 b 755 99,870 5 142.26 50,870 Area 1 Detained
7 {8CS Runoff 0.765 ‘B 730 3048 | - | cceee ——- Area 2 Bypass
8 |Combine 6.849 5 750 103,018 6,7 | - |

Post Davelopment Conditions

0142m-A-swm 9-28-15.gpw

Return Period: 10 Year

Thursday, 11/5/ 2015




Hydrograph Report

10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4

Thursday,11/5 f 2015

— Hyd No. 1

‘Hyd. No. 1
Ex Area (Disturbed Post Dev)
Hydrograph type. = SCS Runoff Peak discharge = 1312 cfs
Storm frequency = 10yrs Time to peak = 735 min
Time interval = 5 min Hyd. volume = 63,826 cuft
Drainage area = 8.000 ac Curve number = 72
Basin Slope =0.0% Hydraulic length = Oft
Tc method = User Time of conc. (Te) = 22.00 min
Total precip. = 5.00in Distribution = Type Il
Storm duration = 24 hrs Shapefactor = 484
Ex Area (Disturbed Post Dev})
@ (cfs) Hyd. No. 1 - 10 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
| N
\ _
0.00 | — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min}



Hydrograph Report i

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. vi0.4 Thursday, 11/572015
Hyd. No.3
‘Post Development Impervious Area 1
Hydrograph type = SCS Runoff Peak discharge = 16.69 cfs
Storm frequency = 10.yrs Time to peak = 730 min
Time interval = 5'min Hyd. volume = 76,347 cuft
Drainage area =.4.710 ac Curve number = 08
Basin Slope = 0.0 % Hydraulic length = 0t
Te method = User Time of conc. (Tc) = 10.00 min
Total precip. = 5.00in Distribution = Type i
Storm duration = 24 hrs Shape factor = 484
Post Development Impervious Area 1
Q{cfs) Hyd. No. 3 - 10 Year @ (cfs)
18.00 . 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 . 8.00
3.00 - 3.00
h.._\
0.00 0.00

0 120 240 380 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
== Hyd No. 3



Hydrograph Report

12 |

Hydrafiow Hydrographs Extension for AutoCAD® Civll 3D® 2015 by Autodesk, Inc. v10.4

‘Hyd. No. 4

Post Development Area 1 Pervious

Hydrograph type = SCS8 Runoff Peak discharge
Storm frequency = 10yrs Timeto peak
Time interval = 5 min ‘Hyd. volume
Drainage area = .2.940 ac Curve number
Basin Slope = 00% Hydraulic length
Te method = User ‘Time of conc. (Tc)
Total precip. = 5.00in Distribution
Storm duration = 24 hrs Shape factor

T T S IO T | O TR

Thursday, 11 /.5 /2015

5038 ¢fs
730 min

23,655 cuft

74

Oft

10.00 min
Type |l
484

Post Development Area 1 Pervious

Q(cfs) Hyd. No. 4—"10 Year Q (cfs)
6.00 r 6.00
5.00 5.00
4,00 4.00
3.00 3.00
2.00 2.00
1.00 % 1.00

N N
e -
y’j \"--__ o
0.00 et 0.00

0 120 240 360 480 600 720 840 960 1080 1200

— Hyd NO. 4

1320 1440 1560

Time (min)



Hydrograph Report »

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4 Thursday, 11/5/2015
Hyd. No. 5
‘Post Development
Hydrograph type = Combine Peak discharge = 22.63 cfs
Storm frequency = 10 yrs Time to peak = 730 min
Time interval = 5min Hyd. volume = 100,002 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 7.650 ac
Post Development _
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
24.00 - : . 24,00
20.00 20.00
16.00 ' - i 16.00
12.00 . 12.00
8.00 —~ - 8.00
4.00 4.00
“ \N
0.00 — — (0.00
0 120 240 380 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

s Hyd NO. 5 = Hyd No. 3 e Hyd NG, 4



i
Hydrograph Report )

Hydraflow Hydrographs Extension for AutoCAD® Civil. 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 /572015
Hyd. No.6
Area 1 Detained
. Hydrograph type = Reservoir Peak discharge = 6.607 cfs
Storm frequency = 10 yrs Time topeak = 755 min
Time interval = 5 min Hyd. volume = 89 970 cuft
Inflow hyd. No. = 5 - Post Development ‘Max. Elevation = 142.26 ft
Reservoir name = Extended Detention Basin ‘Max. Storage = 50,870 cuft
Storage indication method used.
' Area 1 Detained
Q (cfs) Hyd. No. 6 — 10 Year Q (cfs)
24.00 - 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 - 0.00

0 300 B00 900 1200 1500 4800 2100 2400 2700 3000 3300 3600 3900 4200

Time {min)
w— Hyd NO. 6 e Hyd No. & IETTTT] Total storage used = 50,870 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for AuteCAD® Clvil 30®.2015 by Autodask, Inc. v10.4
Hyd. No. 7
Area 2 Bypass

‘Thursday, 11/5/ 2015

- Hydrograph type = SCS Runoff Peak discharge = 0,765 cfs -
Storm frequency = 10 yrs Time to peak = 730 min
Time interval = 5 min : Hyd. volume = 3,048 cuft
Drainage area = 0.300 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = Qft
Tc method = User - Time ofconc. (Tc) = 10.00 min
Total precip. = 5.00in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
Area 2 Bypass
- Qcfs) Hyd. No.”7 - 10 Year Q(cfs)
1.00 1.00
0.80 C.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 040 .
0.30 0..30
I
0.20 0.20
0.10 - 0.10
li .
e ——— . SR R [
0.00 : I 0.00

0 120 240 360 480 600 720 B840 960 1080 1200 1320 1440 1560

| e Hyd No. 7

Time {min)



Hydrograph Report
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'‘No. 8

-Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. vi0.4

Hyd.

Post Development Conditions

“Thursday, 11/5 /2015

‘Hydrograph type = Combine Peak discharge = B.849 cfs
Stormfrequency = 10yrs Time to peak = 750 min
Time interval = 5 min ‘Hyd. volume = 103,018 cuft
Inflow hyds. =86,7 Contrib. drain.-area = 0.300 ac
Post Development Conditions ,
Q (cfs) Hyd. No. 8 — 10 Year @ (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 \ 2.00
\
1.00 \C 1.00
AN
0.00 = A M— — === (.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200
. Time {min)
mo—m Hyd NO. 8 - = Hyd No. 6 = Hyd No. 7



Appendix D

100-Year Storm Frequency
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| 17
Hyd rog rap h s u mma ry :Repgy!;gﬂow Hydregraphs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, inc. v10.4

Hyd. |Hydrograph {Peak Time |Timefo (Hyd. Inflow Maximum Total Hydrograph
No. ‘type flow interval |Peak volume hydi(s) elevation strge used ‘Description
(origin} {cfs) {min)  }{min} (cuft) {ft) (cuft)

1 |SCS Runoff 29.48 5 | 735 144,436 — e - | ExArea (Disturbed Post Dev)

3 |SCS Runoff 2747 5 730 127,590 e — | e Post Development impervious Area
-4 |SCS Runoff 1279 5 730 51,076 e —— | e Post Development Area 1 Pervious

5 jCombine 40.26 5 730 178,666 3,4 B ——- Post Development

6 |Reservoir 19.82 5 | 745 178,633 5 143.71 75,975 Area 1 Detained

7 |SCS Runoif 1.486 5 730 6,065 | ——— | @ e - Area 2 Bypass

8 '|Combine .20.50 5 745 184,689 6,7 —_ — Post Devslopment Conditions

D142m-A-swm 9-28-15.gpw Return Period: 100 Year Thursday, 11 /5/2015




Hydrograph Report
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' Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Thursday, 117572015

= Hyd No. 1

‘Hyd. No. 1
Ex Area (Disturbed Post Dev) ,
Hydrograph type = SCS Runoff Peak discharge = 20.48 cfs
Storm frequency = 100 yrs Time to peak = 735 min
Time interval = 5min Hyd. volume = 141,436 cuft
Drainage area = 8.000.ac Curve number = 72
Basin Slope = 0.0% Hydrauilic length = 0 ft
Tc method = User Time of conc. (T¢) = 22.00 min
Total precip. = 8.20in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
Ex Area (Disturbed Post Dev)
Q (cfs) Hyd. No. 1100 Year Q {cfs)
30.00 : .30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
// o
\I‘ I
0.00 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autedesk, Inc. ¥10.4

‘Thursday, 11/ 5 /2015

wemeeems Hyd NO. 3

Hyd. No. 3
Post Development Impervious Area 1

Hydrograph type = SCS Runoff Peak discharge = 27.47 cfs

Storm frequency = 100 yrs Time to peak = 730'min
Time interval = 5'min ‘Hyd. volume = 127,590 cuft
Drainage area = 4710 ac Curve number = 08
Basin Siope =.00% Hydraulic.length = 0ft
Tc method = User Time of conc. (Tc) = "10.00 min
Total precip. = 8.20in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Post Development Impervious Area 1

Q {cfs) Hyd. No. 3 - 100 Year Q {cfs)
28.00 28.00
24.00 24.00
20.00 . 20.00
16.00 186.00
12.00 12.00

8.00 8.00

4.00 4.00

W N
.
0.00 - r 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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= Hyd No. 4

Hyd. No. 4
‘Post Development Area 1 Pervious
‘Hydrograph type = SCS Runoff Peak discharge = 12.79 cfs
‘Storm frequency = 100 yrs : Timeto peak = 730 min
Time interval = 5 min Hyd. volume = 51,076 cuft
‘Drainage area = 2.940 ac Curve number =74
Basin Slope = 00% Hydrauiic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
‘Total precip. = 8.20in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
Post Development Area 1 Pervious
- Q{cfs) Hyd. No. 4 -~ 100 Year Q (cfs)
14.00 14.00
12.00 12.00
. 10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 - { 2.00
0.00 " / 0.00
0 120 240 360 480 600 720 840 950 1080 1200 1320 1440 1560
Time {min)
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Hyd. No. 5
Post Development
Hydrograph type = Combine Peak discharge =.40.26 cfs
Stormfrequency = 100 yrs Timeto peak = 730 min
Time interval = 5min Hyd. volume = 178,666 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 7.650 ac
Post Development
Q (cfs) Hyd. No. 5 -100 Year Q (cfs)
50.00 50.00
40.00 F— 40.00
30.00 - 30.00
20.00 20.00
10.00 10.00
WS
) ~—— _
0.00 -~ - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

s Hyd NoO. & e Hyd NO. 3 — g NO. 4
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Hyd. No. 6

Area 1 Detained

Hydrograph type = Reservoir Peak discharge = 19.82cfs

Storm frequency = 100 yrs Time to peak = 745 min

Time interval = 5'min Hyd. volume = 178,633 cuft

Inflow hyd. No. = 5 - Post Development Max. Elevation = 14371 ft

Reservoir name = Extended Detention Basin  Max. Storage = 75,975 cuit

Storage Indication method used.

-Area 1 Detained

Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)

50.00 50.00

40.00 ; ‘ : 40.00°

30.00 30.00

20.00 : 20.00

10.00 _ 10.00

N 1L )
. Q,:
0.00 - : - 0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Time (min)

s Hyd No. 6 == Hyd No. 5 ELITTT] Total storage used = 75,975 cuft
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Hyd. No. 7
Area 2 Bypass
Hydrograph type = SCS Runoff Peak discharge = 1.486 cfs
Storm frequency = 100 yrs Time to peak = "730'min
Time interval = 5min Hyd. volume = 6,055 cuft
Drainage area = 0.300 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. {Tc) = 10.00 min
Total precip. = 8.20in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
Area 2 Bypass
Q (cfs) Hyd. No. 7 — 100 Year Q (cfs)
2.00 . - 2.00

1.00 1.00

[\
\J

0.00 B et - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 7
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Hyd. No. 8
Post Development Conditions

Thursday, 11/ 5/ 2015

Hydrograph type = Combine Peak discharge = 20.50 cfs
Storm frequency = 100 yrs Time to peak = 745 min
Time interval = -5 min Hyd. volume = 184,689 cuft
Inflow hyds. = 6,7 Contrib. drain. area = 0.300 ac
Post Development Conditions
Q (cfs) Hyd. No. 8 — 100 Year @ {cfs)
21.00 21.00
18.00 18.00
15.00 15.00
~12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 - - 0,00
0 300 600 900 1200 1500 1800 2100 2400 2700
Time {min)
= Hyd No. 8 —— Hyd No. 6 === Hyd No. 7
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Water Quality Calculation Sheet

Design: CRA Date: November 6, 2015

Project: Princeton Audi Service Center
Project No.: 01-42-M-A

Northern Parking 1.ot and Driveway

1. Manufactured Treatment Devices
TSS Removal = 50%

2, Extended Detention Basin
TSS Removal Rate = 60%

R=A&B= (AxB)
100

R = [50+60] — [ (50x60) ]
[ 100 ]

TSS Removal Rate = 80%

Southern Parking Lot and Driveway

1. Manufactured Treatment Devices
TSS Removal = 80%

e The flow of 5.3 cfs is divide in halfto 2.65¢fs and diverted to two Treatment Dev1ces that
provide 80% TSS Removal.

e The flow from the roof area 1.12 Ac is not treated and is dlscharged to the underground
recharge facility directly

TATALATLANTANRA AV Damh Cncd D s ki Gren O nnurnis ndnn B Cdees Nedesnninae Aacd! AL nn 11 & 18 den



Somerset County/Montgomery Township

Application for Permit to Construct/Alter/Repair an Individual Subsurface Sewage Disposal System

Form 2b - Soil Log and Interpretation Block: 34001 Lot: 64
1. Log Number 1 Method: Profile Pit:___X Boring:
Date Recorded: June 24 & 25, 2015 Soil Evaluator: _Kyle Paterson
2. Soil Log Existing Elevation 141.00 :
Depth Munsell Color Name :and Symbol; ‘Estimated Textural Class; Estimated Volume % Coarse
(inches) ‘Fragment, If Present; Structure; Moist or Dry Consistence; Mottling - Abundance, Size.and
Top-Bottom Contrast, If Present
Description:
0-8" (2.5YR5/4) silt loam, angular blocky, friable, oxidized foot channels, (7.5YR4/6) mottles
8-18” (5YR4/3) highly weathered shale, 15% loam, pockets of (10YR6/1) and (10YR5/6) mottles
18-60” (2.5YR4/3) blocky shale, 10% loam
60-100" (2.5YRA4/3) hard shale
Machine Refusal
No Water
L. T.og Number 2 Method: Profile Pit:_ X Boring:
2. Soil Log Existing Elevation 141.00
Description:
0-10” (10YR3/3) loam topsoil, subangular blocky, friable
10-24” (7.5YR4/4) silt loam, angular blocky, firm, (10YR6/1) mottles
24.72” (2.5YRA4/4) shale, 5% :
Machine Refusal
No Water
1. Log Number 3 Method: Profile Pit:_ X Boring;
2. Soil Log Existing Elevation 154.00
Description:
0-12~ (2.5YR4/3) gravelly silt loam, granular, friable
12-40” (7.5YRA4/4) silty clay loam, angular blocky, firm
40-84” (2.5YR3/4) fractured shale
No Water
1. Log Number 4 Method: Profile Pit; X Boring:
2. Soil Log Existing Elevation 154.00
Description:
0-12” (7.5YR4/3) clay loam, subanguliar blocky, friable
12-40” (7.5YRS5/4) silt loam, subangular blocky, friable to slightly firm
40-84” (2.5YR4/3) shale, 10% loam

7/16/15:

No Water
Basin Flood T.P. 4 — Depth 48” — Dimensions 16’ x 4’
2:08 pm, fill of 500 gallons.
7.08 am, empty.

7/17/15:

12”in 17 Hrs = 0.71 in/hr

F\obfile\0142M-A\ Eng\Cor\Apns\Soils-Septic-64-Block 34001-Princeton Audi\Zb-SL1-4-CA-sc-11
1
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Hyd.'No. 12

Bypass Recharge to Basin Imp

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope
Tec method
Total precip.
Storm duration

1T T T 1 O 1 B I

SCS Runoff
1yrs

5'min
1.210ac
0.0 %

User
1.251in

‘Peak discharge
Time to.peak
‘Hyd. volume

Curve number

Hydraulic length
Time of conc. (Tc)
Distribution

T | T T T [T T

Friday, 11/6/72015

2.647 cfs
70 min
4,259 cuft
98

oft .
10.00 min
Custom

F:AShared_Users\calfaro\1 .25%[1&11@&18!&1 .25inch.ed€84

‘Bypass Recharge toBasin Imp

Q (cfs) Hyd. No. 12 — 1 Year
3.00
A\
2.00 \I\
\
l]
1.00
/
/
/N
S LN
0.00 e
0 25 50 75 100 125 150
Time

s Hyd NoO. 12

Q (cfs)
3.00

2.00

1.00

0.00

(min}
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Hyd. No. 13

Bypass-Recharge to Basin Perv

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Siope
Tc method
Total precip.
Storm duration

Il il [T I (O T [ |

SCS Runoff
1yrs

5 min

1.440 ac
0.0 %
User
1.251in

F:\Shared_Users\calfaro\1.258tape f8&18k1.25inch. e'dd84

Peak discharge

Time to peak
Hyd. volume
Curve number

Hydraulic length
Time of conc. (Tc)

Distribution

I u' noii % i on

Friday, 11/6 /2015

0.156 cfs

353 cuft

10.00 min

Bypass Recharge to Basin Perv

Q (cfs) Hyd. No. 13 -1 Year Q(cfs)
0.50 : 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15

V|
1. Y
Fi 2
0.10 £ =, 0.10
J i e
A Y
i hY
0.05 v 0.05
i e, -
. V4 i
- rd . S
0.00 £ 0.00
0 25 50 75 100 125 150
Time (min)

—— Hyd No. 13
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Friday, 11/6/2015

e Hyd No. 14

e—— Hyd No. 12

e Hyd NO, 13

Hyd. No. 14
Combined Bypass to basin _
‘Hydrograph type: = Combine Peak discharge = 2735 cfs
Storm frequency = 1yrs ‘Time to peak = 70 min
Time interval = 5min Hyd. volume =-4,611 cuft
Inflow hyds. = 12,13 Contrib. drain. area = 2.600ac
Combined Bypass to basin
Q (cfs) Hyd. No. 14 — 1 Year Q (cfs)
3.00 3.00
2.00 2.00
// \\\\
7 NS
/ \\g\ -
o i e
0.00 / ﬁ-\ 0.00
0 25 50 75 100 125 150
Time (min)



© This is’a regional . -

document for
‘New Jersey

New Jersey Stormwater Design Guide H drO
Downstream Defender® Intérnational

Rated for 50% TSS Removal by NJDEP

The Downstream Defender® is an advanced vortex separator certified by
‘the New Jersey Department of Environmental Protection (NJDEP) for 50%
TSS removal and independently verified by the New Jersey Corporation for
Advanced Technologies (NJCAT).

The Downstream Defender® has been the approved preduct of cholee for the
majority of New Jersey Turnpike Authority installations.

Ckpnui i A Tethaiony

‘Table 1. Approved Treatment Flow Rates for the 1.25" /. 2hr NJ Desrgn Storm
| . Certlfled I N ) N

: 'Downstream' [ Recommende& i
: ) i o
NJ%EUF;I:’;VE@' [ Rgczrrgﬁl?g:d Defender® Maximum - [ i clar}inettutlét _ ! Rim Elevation to
: v e - ‘Model & Pipe Slze . Pipe/out I-Outlet Invert'?
Treatment Flow Diameter ; pipe size'for | -
Flow Rate | i i
112 | 4| 22 | 16/12 28 1 a0s
282 8.0 5} 18 15/18 34 £.86
4.49 15.0 : 8 24 20/ 24 4.2 7.67
25.0 10 30 24130 5.0 9,44
10.08 38.0 12 36 30/36 5.7 11.18

‘Including 4° frame and cover.

% Please contact your Hydro representative at (703) 424-3340 for product applications involving shallow or minimum cover.

TOP OF STRUCTURE
TO INVERT OUT

|
T

INVERT OUT TO
SUMP FLOOR

l

STATIC HYDRAULIC
GRADE LINE (HGL)

Fig.1 Drainage System Proflle of the Downstréam Defender®. DIAMETER

Stormwater Solutions

Page | 1




Downstream Defender®

Layout

Minimal Head Loss

‘The Downstream Defender® has a submerged tangential inlet and includes no infernal orifices or weirs. These key features reduce the
risk of blockage and decrease system headloss. The headloss through the Downstream Defender® is dependent on the pipe sizes.
However, at recommended pipe sizes and NJDEP treatment flow rates, headloss through the Downstream Defender® will only be 2-3

inches.

Setting the Inverts of the Downstream Defender®

The infet pipe of the Downstream Defender® enters the manhole tangentially to generate rotational flow and is submerged fo reduce
the risk of blockage and decrease system headloss. The inlet pipe invert is exactly one pipe diameter lower than the outletinvert. The
outlet pipe is set to match, or be lower than the outlet invert of the upstream bypass/function structures. With this configuration, the
overall HGL is not adversely affected (Fig.1).

No Bypass Manhole — Online Configuration

The Downstream Defender® is certified by the NJDEP for Online Use (Fig.2). To prevent peak storm flows from washing previously
capturad poliutants out of stormwater treatment devices, NJDEP limits Online Use Designation to devices that are independently
proven to prevent poliutant washout. As shown in Fig.2, an Online Downstream Defender® doas not require an additional bypass or
Junction manhole and the entire.peak storm flow is conveyed through its vortex chamber (i.e. there is 'no internal bypass).

A Downstream Defender® can be placed Online as long as the Water Quality Treatment Flow Rate (Refer to Table 1: Column 1) is
greater than or equal to the “N.) Design Storm” flow rate and the drainage system pipe diameteris less than or equal to the Downstream
Defender®s maximum inlet pipe diameter (Refer to Table 1, Column 4). If the Downstream Defender®s maximum inlet pipe size is too
small compared to the drainage pipe, a larger model should be considered or a bypass/junction manhole should be provided.

Fig.2 Online Downsiream Defender®. Fig.3 Offline Downstream Defender®.

Single Bypass/Junction Manhole — Offline Configuration

The Downstream Defender® can be designed with an external bypass or junction manhole (Fig.3). The advantages of this layout in-
ciude diverting peak storm flows away from the treatment system, avoiding oversized treatment systems due to pipe size or peak flow
and the freatment system can be located to avoid utilities or difficult maintenance and ingpection areas.

Due 1o the flexibility of the Downstream Defender®s internal components and tangential inlet, the offline design may only require one
manhole for both bypass and junction.

Stormwater Solutions

Page | 2




Downstream Defender®

Downstream Defender® Sizing Calculator for New Jersey Projects

Hydre International recommends-that consultants considering a Downstream Defender® for use on a New Jersey project use Hydro
International's online Downstream Defender® Sizing Calculator for Engineers.

Using basic project-specific inputs such as Water Quality Flow Rate, the calculator determines the most approptiate Downstream
Defender® model! size for the job (Fig.4),

Asthe Downstream Defender® is approved for online or offline use by NJDEP, the calculator also uses inputs such as Peak Flow Rate
to recommend whether an offline configuration is more appropriate than an online configuration,

The Downstream Defender® Sizing Calculator for Engineers can also be used to generate site-specific detail drawings for either oniine
or offline devices. Users may optto submit their design to Hydro International for a technical review and pricing.

“To use the online Sizing Calculator for Engineers visit http/sizingcalculator. hvdro-int.com/,

Fig.4 The Downstream Defander® Sizing Calculator for Engineers Is an online tool that determines the most appropriate

Downstream Defender® model size for a specific project.

important Links
Downstream Defender® on Hydro International Site: http://www.hydro-int. com/usiproducts/dewnstream-defender

interactive Downstream Defender® Sizing Calculator for Engineers: hitp://sizinacaleulator hydro-int.co
NJDEP Certification Letter; i histormwater. org/pdf/downstream-defender-signad-final-certification-w-mai

NJCAT Testing Report: hp_tg://wWw. nicat.orgfubloads/newDocs/DDVerificationReportFinal.pdf

New Jersey Representative - Nick Burns, E.|. (703) 424-3340 nburns@nydro-int.com

Hydra International, 94 Hutchins Drive, Porttand, ME 04102 4
Tel: {207) 756-6200 Fax: (207) 756-6212 StO rmwater SO' utions

, A ) Page | 3
Email: stormwateringuiry@hydro-int.com Web: www.hydro-int.com © 2016 Hydro Internationel £D,_DO_NewJersay_G/1508



‘Water Quality Calculation
‘Routed 1 year storm event. The peak Flow Qpeac

‘Time of peak flow octurs Tpeak

Max Elevation

139.88 x0= 139 xX1=

®
1

Unknown yo0= 5700 yi=

S

y= y0-+ (x-x0) (y1-y0 f x1-x0)

yl-yo = 12100
x1-x0

X-x0= 0.88

16348 Peak Voulume (cf)

y

0.22 cfs
217 hrs

139.88 ft

140 Elevation

17800  Volume

Volume of water detained at 24 hrs after peak flow occurs

Times= 26.17 hrs
Elevation= 138.41

x= 138.41 x0= 138 x1

Unknown yo=- o yl

el
il

y= y0 -+ (x=-x0) (y1-y0 / x1-x0)

yi-y0 = 5700

x1-x0
x-x0= 0.41
y= 2337 Peal Voulume (cf)
10% of peak flow volume = 1635 (cf)

Volume detained = 2337 (cf)

139 Elevation

5700 Volume
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Hyd. No. 5

Area 1 Detained

Hydrograph type
Storm frequency

Time interval

Inflow hyd. No.
Max. Elevation

]

i i

Reservoir
1yrs
5 min

4 - Post DevelopmenReservoir name

139.88 ft

Friday, 11/6/.2015

Peak discharge = 0.215cfs
Time to peak = 217 hrs
Hyd. volume = 17,265 cuft
= Extended Detentio
Max. Storage = 16,373 cuft

Storage Indication methed used.

Hydrograph Discharge Table

<<

Time Inflow  Eievation
(hrs) cfs 7 1t
0.92 2.294 138.24
1.00 5.088 138.43
1.08 9.245 138.80
1.17 10.48 << 139.15
1.25 8.240 139.38
1.33 5.165 139.54
142  2.856 139.83
1.50 2.082 139.69
1.58 1.861 139.73
1.67 1.678 139.77
1.75 1.580 139.81
1.83 1.350 139.84
1.92 0.903 139.86
2.00 0.554 139.87
2.08 0.404 139.88
217 0.202 139.88
2.25 0.101 139.88
2.33 0.000 139.88
. 2.42 0.000 139.87

CivA
cfs

CivB
cfs

0.061 0.061
0.101  0.093
0.144
0.168
0.184
0.207
0.207
0.207
0.208
0.209
0.211
0.218
0.223
0.226
0.227

0.228

0227 0214

0.226 0.214

0.225 0214

CivC PfRsr WrA

cfs

Wr B

cfs cfs cfs cfs

WrC WrD Exfil

{ Printed values »= 20.00% of Qp.)

Outflow

cfs cfs cfs

0.061

0.003

0.134

0.164

0.181

0.192

0.199

0.203

0.205

0.208

0.210

0,212

0.213

0.214

0.214

0.215

0.214

0.214

0.214

Continues on next page...



Area 1 Detained
‘Hydrograph Discharge Table

Time inflow ‘Elevation CivA ClvB ClvC PfRsr WrA ‘WrB WrC WrD Exfil Outflow

(hrs)  cfs ft ‘cfs cfs cfs  «cfs «fs ofs cfs cfs cfs cfs

2.50 0.000 139.87 0.224 0214 —— o e e e e e 0.214
2.58 0.000 139.86 0.223 0.213 - e 0.213
2.67 0.000 139.86 0.222 0213 —- —_— —— T 0.213
2.75 0.000 139.85 0.221 0218 ~— e e e e 0.213
2.83 0.000 139.84 0219 0212 — e e e e e 0.212
2.92 0.000 139.84 0218 0.212 = e e e — - 0.212
3.00 0.000 139.83 0.217 0212 ~—  — —_— — 0.212
3.08 0.000 130.83 0.216 0.211 e e B 0.211
3.17 0.000 139.82 0215 0211 -~ e e 0.211
3.25 0.000 139.82 0.214 0211 ~—  — T 0.211
3.33 0.000 139.81 0213 0210 —  — S — — 0.210
3.42 0.000 139.81 0.211 0210 -—— T 0.210
3.50 0.000 139.80 0.210 0210 —- e — — e 0.210
3.58 0.000 139.80 0.210 0209 —— s e e — — 0.209
3.67 0.000 139.79 0209 0.209 - - —— —_— e e—— e— 0.209
3.75 0.000 139.79 0.209 0209 = e e —— e e e 0.209
3.83 0.000 139.78 0.209 0208 woomw  mmeem 0.208
3.92 0.000 139.78 0.209 0208 o e e e e — — 0.208
4,00 0.000 139.77 0209 0208 o e U — - — 0.208
4.08 0.000 139.77 0209 0208 = e e e e —- 0208
447 0.000 139.76 0.209 0.207 o oo — 0.207
425 0.000 139.76 0.208 0207 - e e e 0.207
4.33 0.000 139.75 0.208 0.207 = e e e e e e 0.207
4.42 0.000 139.75 0.208 0.206 - - —— 0.206
4.50 0.000 139.74 0.208 0208 =~ = ——— e —_— e e e 0.206
4,58 0.000 139.74' 0.208 0206 - @ e e e —_— e e 0.206

467 0000  139.73 0.208 0205 - — e 0.205



Area 1 Detained
Hydrograph fDischange Table

Time  Inflow ‘Elevation ClvA CivB CivC PfRsr WrA WrB WrC _-Wr-D Exfil Qutflow

{hrs) = cfs ft ofs cfs cfs cfs cfs cfs cfs cofs cfs cfs

475  0.000 13973 0208 0205 o e e S — - 0205
483 0000  139.72 0207 0205 = o e S —— 0205
492  0.000 13972 0207 0204 e e O 0.204
500  0.000  139.71 0207 0204 = - — e — e 0.204
508 0.000  139.71 0207 0204 —mm e S — 0.204
517 0.000  139.70 0207 0208 == e e e — e 0.203
525 - 0.000 139.70 0207 0.203 - U 0.203
533 - 0.000. 139.69 0207 0203 - o e e e e e 02203
542 0.000  139.69 0207 0202 = e e —— e e e 0202
550  0.000 139.68 0207 0202 - e U 0.202
558  0.000  139.68 0207 0202 -« e e e 0.202
567 0000  139.67 0207 0201 e e e 0201
575 0.000 139.67 0.267 0.201‘ ---------- mm—— e e pm——— e 0.201
5.83 0.000 139.66 0.207 0201 -~ ———— m—— e e R 0.201
5.92 0.000 139.66 0.207 0200 ---—- e o — e B 0.200
6.00 0.000 139.685 0.207 0200 - e e e — e == 0.200
6.08 £.000 139.65 0.20% | 0200 —— e _— m— eem © . 0.200
6.17 0.000 139.64 0.207 0199 ——  —m e e e — 0.199
825  0.000 139.64 0207 0199 - e e e — e . 0.199
6.33 0.000 139.63 0207 0199 - e e il e e - 0.199
642  0.000  139.63 0207 0498 e oo e S . 0198
650  0.000 139.62 0.207 0498 -~ cen i e e e 0198
658 0000  139.62 0.207 0.198 woeme e SOV — 0108
867  0.000  130.61 0.207 0197 o U U — 0197
675 0000 13961 0207 0497 = o e e S — 0197
6.83  0.000 139.60 0207 0497 wem o e _— — 0197

692  0.000 139.60 0207 0196 -—m e OIS — 0.196



Area 1 Detained
Hydrograph Discharge Table

Time  Inflow Elevation ClvA CIvB CIvC PfRsr WrA WrB ‘WrC ‘WrD Exfil Outflow

(hrs) cfs ft cfs cfs -cfs cfs cfs -cfs cofs cfs  cfs cfs
7.00  0.000 139.59 0207 0.196 - ——— e ST — — 0196
"7.08  0.000 139.59 0207 0196 —w-r e U — 0.196
747 0.000 139.58 0207 0195 — — 0.195
725  0.000 139.58 0207 0195 = - o e — 0:195
7.33  0.000 139.57 0207 0195 -em - SN U — 0.195
742 0000  139.57 0207 0.194 = e e 0.194
750 0.000  139.56 0207 0194 -—— - e e e e 0,194
7.58  0.000 139.56 0207 0.194 =  —— — 0.194
767  0.000 139.55 0207 0193 = e e e S . 0.193
7.75  0.000 139.55 0207 0.193 - — SN 0.193
7.83  0.000 139.54 0207 0.193 -  ——n e — e 0.193
7.92  0.000 139.54 0207 0192 - . UV 0192
8.00  0.000 139.53 0207 0.192 ~— I - _— — 0.192
808  0.000 139.53 0207 0492 ~— = e e e SN — 0.192
817  0.000 139.52 0207 0191 —— —— U 0.191
825 0000 13952 0207 0491 e e — e 0.191

833 0000 13951 0207 0491 w0 oem e e e e e 0,101

842  0.000 139.51 0207 0190 —— — T Ce— 0190
850 0000  139.51 0207 0190 —  —— S CVU U O 0.190
8.58 0.000 139.50 0.207 0.190 ——  —— —— e e e — 0.190
867 0000 13950 0208 0189 —m o e e e e e 0.189
875 0000  139.49 0205 0189 —— e e e e —— 0.189
8.83 0.000 139.49 0204 0189 - e e e —_— e ——- 0.189
8.92 0.000 139.48 0.203 0188 - -  — e N — 0.188
9.00 0000 13948 0202 0.188 —— N PUVUIIU S 0.188
9.08  0.000 139.47 0201 0188 ~om e e - 0.188

9.17  0.000 139.47 0200 0488 =  —m e e — 0.188



Area 1 Detained
Hydrograph Discharge Table

Time  Infiow Elevation CivA CivB -ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs - cfs cfs cfs cfs  cfs cfs

925  0.000  139.48 0.198 0.187 - — e e e —— e 0.187
9.33  0.000 139.46 0197 0.187 - . S — 0.187
9.42 0.000 139.45 0.196 0.187 - e e e e e e 0187
9.50  0.000 139.45 0195 0186~ e e e e e e 0.188
958 0.000 139.44 0.194 0.186 weeem  —eem- U . 0.186"
9.67  0.000 139.44 0193 0186 === —eer e e e 0.186
9.75  0.000 139.44 0.192 0.185 o . —— e ©0.185
9.83.  0.000 139.43 0191 0185 —omm eee e — e s 0.185
9.92  0.000 139.43 0.190 0185 ~ew e e — — 0.185
10.00  0.000 139.42 0189 0185 ~en e e e SURE— 0.185
10.08  0.000 139.42 0.188 0.184 e eew e e e e e 0.184
1017 0.000 139.41 0187 0.184 o _— e S S 0.184
10.25  0.000 139.41 01868 0.184 - . SUSURE— 0.184
10.33  0.000 139.40 0.185 0.183 —— U 0.183
1042 0.000 139.40 0.184 0.183 -— - e — 0.183
10.50  0.000 139.39 0.184 0.183 —— - . SR —— 0.183
10.58  0.000 139.39 - 0.184 0182 -~ - e — — 0.182
10.67  0.000 139.39 0.184 0.182 - — e — 0.182
1075  0.000 139.38 0184 0.182 ~om e U 0.182
10.83  0.000 139.38 0184 0181 -—v e U 0.181
10.82  0.000 139.37 0184 0181 - e e e e — 0.181
11.00  0.000 139.37 0184 0181 mer o e SUIVO — 0.181
11.08  0.000 139.36 0.184 0480 - e e e e e e 0.180
1117 0.000 139.36 0.184 0180 e e e ORI 0.180
11.25  0.000 139.35 0.184 0180 -  —m e e e e e 0.180
11.33 . 0.000 139.35 0184 0179 = —m e e e e e 0.179

11.42  0.000 139.35 0.184 0479 —em e e e o — o 0,179



Area 1 Detained
Hydrograph Discharge Table

Time Inflow  Elevation CivA CivB CivC PfRsr WrA WrB ‘WrC WrD Exfil Outflow

{hrs) ~ cfs ft cfs cfs cfs ‘cfs cfs cfs .cfs cfs -cfs cfs
11.50  0.000 139.34 0.184 DAY  wwmm  mwme e e e SR— 0.179
1158  0.000 139.34 0.184 0178 — e e e e 0.178
11.67  0.000 139.33 0.184 0178 -—— — e S — 0.178
1175  0.000 139.33 0.184 0178 -—— e e 0.178
11.83  0.000 139.32 0184 0177 - WUV — —— e o.i77
11.92  0.000 139.32 0.184 0177 -——-  —— ——memmmmm e 0177
12.00  0.000 139.31 0.184 0177 - e e e e — — 0177
12.08  0.000 139.31 0.184 0176 ——— o e e — e 0.176
1217  0.000 13931 0.184 0176 -— POV U O —— 0.176
12.25  0.000 139.30 0.184 0176 - e e e —— e 0.176
12.33 0.000 139.30. 0.184 0175 -—-- e o —— - —— 0.175
12.42  0.000 139.29 0.183 0175 - — — U —— 0175
1250  0.000 139.29 0.182 0175 -  —— _— 0.175
12.58  0.000 139.28 0.181 0174 -  ——— e . 0.174
12.67  0.000 139.28 0181 0174 —— 0 e . 0.174
12.75  0.000 139.28 0.180 0174 == == e e — 0.174
12.83 0.000 138.27 0179 0173 —- - | — ——— e e e 0.173
12,92 0.000 139.27 0179 0173 -— — U 0.173
13.00  0.000 139.26 0.178 0473 === o e SO U 0.173
13.08  0.000 139.26 0.177 01472 -—-- — e e SR — 0.172
1317 0.000 139.25 0177 0472 == e e e e 0.172
1325  0.000 139.25 0176 0472 ———  —mm e e 0.172
13.33  0.000 139.25 0.175 0171 = - —— SUUEN 0.171
13.42  0.000 139.24 0175 0171 == = e e 0.171
13.50  0.000 139.24 0.174 0471 — —— — e 0.171
13.58  0.000 139.23 0.173 0170 —— = — e e e 0.170

13.67  0.000 139.23 0173 0470 o e e e e e 0.170



Area 1. Detained

Hydrograph Discharge Table

Time
(hrs)

13.75
13.83
13.92
14.00
14.08
14.17
14.25

14.33

14.42

14.50
14.58
14.87
14.75
14.83
14.92
15.00
15.08
15.17
15.25
15.33
1542
15.50
16.58

15.87

16,75 -

15.83

16.92

Inflow _Elevation
cfs

0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

#t
139.22
139.22
139.22
139.21
139.21
139.20
139.20
139.19
139.19
139.19

139.18

139.18 .

139.17
139.17
139.17
139.16
139.16
139.15
139.15
139.15
139.14
139.14
139.13
139.13
139.13
139.12

139.12

CivA
cfs

0.172
0.171
0.170
0.170
0.169
0.168
0.168
0.168
0.167
0.167

0.167

10.167

0.167

0.167

0,166

0.166

0.166
0.166

0.166

0.165

0.165
0.165
0.165
0.165
0.164
0.164

0.164

CivB
cfs

0.170
0.169
0.169
0169
0.168
0.168
0.168
0.167
0.167

0.167

ClvC

" cfs

PfRsr WrA WrB
_ cfs

cfs

cfs

WrC WrD Exfil

cfs

——

cfs

cfs

Outflow
“cfs

0.170
0.169
0.169
0.169
0.168
0.168
0.168
0.167
0.167
0.187
0.167
0.168
0.166
0.166
0.165
0.165
0.165
0.164
0.164
0.164
0.163
0.163
0.163
0.163
0.162
0.162

0.162



Area 1 Detained
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB Civ.C PfRsr ‘WrA ‘WrB WrC 'WrD Exfii Outflow

{hrs) cofs R cfs cfs cfs cfs cfs  cfs cfs cfs ¢fs cfs

16.00  0.000 139.11 0.164 0.161 ' = 0.161
16.08  0.000  139.11 0164 0181 - mee e e S 0.161
16.17  0.000  139.11 0.184 0.1461 ~—m e e e —_— 0.161
16.25  0.000 139.10 0.163 0.160 -—- RN RN — e 0.160
16.33  0.000 139.10 0163 0.180 ——— e e o — e 0.160
16.42  0.000 139.09 0.163 0160 -— mmm e e e —_—— e 0.160
16.50  0.000 139.09 0.163 0.159 - —— e e e e 0.159
16.58  0.000 139.09 0.163 0159 —- — e e 0.159
16.67  0.000 139.08 0.163 0159 o e e U 0.159
1675  0.000 139.08 0.163 0.158 -— S S 0.158
16.83  0.000 139.07 0163 0.158 ~—— ORI — — 0.158
16.92  0.000 139.07 0163 0158 memm  memr e e J— — 0.158
17.00  0.000 139.07 0.163 0.157 =  —- — e e e 0.157
17.08  0.000 139.06 0183 0157 === e e e e e 0.157
1717 0.000 139.06 0163 0157 —eem - e e — 0.157
17.25  0.000 139.05 0163 0.156 - — e e 0.156
17.33 0.000 139.05 0163 0156 -——  -——- e e mmmmmmmmem e 0.156
1742 0.000 139,05 0163 0.156 -—— —— e e e 0.156
17.50  0.000 139.04 0163 0155 -—— - SRR VUSSR —— 0.155
17.58  0.000 139.04 0.163 0.155 -——  —— — S — 0.155
1767  0.000 139.03 0163 0.155 - - — 0.155
17.75  0.000 139.03 0163 0.154 - — e 0.154
17.83  0.000 139.03 0.163 0.154 - _—_ e m— —— 0.154
17.92  0.000 139.02 0163 0.154 - — e 0.154
18.00  0.000 139.02 0.163 0.153 -— i — o 0.153
18.08  0.000 139.02 0.163 0153 —— — - —_— . — — 0.153

1817 0.000 139.01 0.163 0153 —— e e e — 0.153



Area 1 Detained
Hydrograph Discharge Table

Time Infiow Elevation CvA CIvB CivC PifRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs 'ft_ cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1825 0000 13901 0163 0152 e oo o O 0:452
18,33 0.000 139.00 0163 0.152 - e e 0.152
18.42  0.000 139.00 0.163 0152 = e e e e 0.152
1850  0.000  138.99 0.162 0151 o o e e e S 0.151
1858 0000  138.99 0.161 0151 —e e —— e e e 0.151
1867  0.000 138.98 0159 0.150 - - — e 0.150
1875  0.000 138.97 0.158 0.149 —— o e e e 0.149
18.83  0.000 138.96 0.156 0.149 —-  — e e R 0.149
18.92  0.000 138.95 0.155 0.148 ~—— e e e e 0.148
19.00  0.000 138.95 0153 0147 - e e e e e 0.147
19.08  0.000 138.94 0.152 0.147 e em eeen e e e 0.147
19.17  0.000 138.93 0.450 0146 e oo o S VU 0.146
1925 0.000 138.92 0.149 0145 e oo S 0.145
19.33  0.000 138.92 0147 0.145 o e el e e e 0.145
19.42  0.000 138.91 0146 0.144 -  — e e e e 0.144
19.50  0.000 138.90 0.144 0143 -em- SISO 0.143
19.58  0.000 138.89 0.144 0143 e S U U 0.143
19.67  0.000 138.89 0.144 0142 —— e e e e SN 0.142
1976 0.000 138.88 0.144 0141 e s e e e — e 0141
19.83  0.000  138.87 0.144 0141 = e e e e 0,141
19.92 0000  138.86 0.144 0440 ~ew e e e e e 0.140
20.00  0.000 138.86 0144 0439 ~n s e e e e 0.139
20.08  0.000 138.85 0144 0138 e e e — e 0.138
2017 0.000 138.84 0.144 0.138 —ome e e 0.138
2025 0000  138.83 0444 0437 —— e o e 0437
20.33  0.000 - 138.83 0.144 0136 - s e e e e e 0.136

20.42  0.000 138.82 0144 0.1368 - e - 0.136



10

Area 1 Detained
Hydrograph Discharge Table

Time Inflow Elevation ClvA ClwB ClvC ‘PfRsr ‘WrA WrB WrC WrD Exfil Outfiow

(hrs) cfs ft cfs ofs cfs cfs <fs cfs cfs cfs cfs cfs
2050 0000  138.81 0144 0435 e e e e e 0.135
20,568  0.000 138.81 0144 0134 —- m—— e mmeem e — — 0134
2087  0.000 138.80 0144 0134 -— oo e e mmmmm e 0.134
2075  0.000 138.79 0.143 0133 - ———— e ——— 0.133
20.83 0.000 138.78 0141 0132 ——  ——- e —— e ————- ——- 0.132
2092  0.000 138.78 0.140 0132 = - —_— e e e e 0.132
21.00  0.000 138.77 0139 0131 ——r e e DU — 0.131
2108 0000 13876 0138 0130 - —— e S — 0.130
2117 0.000 138.76 0.437 0130 —— AU PRI 0.130
2125  0.000 138.75 0135 0.129 ~——- — SO — 0.129
21.33  0.000 138.74 0.134 0128 ——  ——— — 0.128
2142  0.000 13874 0433 0428 e e e — 0.128
2150  0.000 138.73 0132 0127 ——  — — — —— e 0.127
21.68 0.000 138.72 0.131 0126 - —— - -—- — —— 0.126
21.67 0.000 138.72 0130 0128 - = meeem mmeen mmmmn e e 0.126
2175  0.000 138.71 0129 0125 =  —— e e e — 0.125
21.83 0.000 138.70 0127 0126 ——- — e ———— —— — 0.125
21.92 0.000 138.70 0.126 0124 —— — s —_— 0.124
22.00 0.000 138.69 0.126 0123 —— ---;- ——— m———- —_ 0.123
22.08 0.000 138.68 0125 0122 - e e e — - 0.122
2217 0.000 138.68 0124 0122 -——  —— e smeee e —— 0.122
22.25 0.000 138.67 0123 0121 ~—  —— -——- e ——— e 0.121
22.33 0.000 138.66 0122 0120 -~  ——  —— m— mmmmn e D.120
2242  0.000 138.66 0121 0120 ~— —— @ — — e ———— ——- 0.120
22.50 0.000 138.65 0120 0119 e - —— e ———-- ————- 0.119
22.58 0.000 138.65 0.119 0118 -—— = e ——— — e e 0.118

22.67 0.000 138.64 0.119 0118 - e e e e 0.118



11

Area 1 Detained
Hydrograph Discharge Table

Time inflow  Elevation CivA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil OQutflow

~ (hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs . ofs

2275  0.000 13863 0118 0117 - o e e e RS 0.117
22.83  0.000 138.63 0417 0118  coem e S —— 0.116
22.92  0.000 138.62 0116 0416 —— e e —— e —— 0.116
23.00  0.000 138.62 0415 0115 ~wm e e e STE 0.115
23.08  0.000 138.61 0114 0414 -~ e e U e 0114
2347 0.000 138.60 0114 0114 —— o e e e 0.114
2325  0.000 138.80 0413 0413 e o e S 0.113
23.33  0.000 138.59 0113 0112 ——= e e — 0112
23.42  0.000 138.59 0.113 0112 —— SO U 0112
2350  0.000 13858 0113 01411 ==  wm e e SUvE Ui 0.111
23.58  0.000 138.57 0.113 0110 ~eem e e U 0.110
2367 0000 13857 0413 0409 —mer e e S — 0.109
23.75  0.000 138.56 0112 0108 ==  c— e e u— J— 0.109
23.83 0000  138.56 0112 0108 - . S WUSUS 0.108
23.92  0.000 138.55 0112 0107 -—— 0.107
24.00  0.000 138.55 0.112 0107 - S — NUNEN— 0.107
24.08  0.000 138.54 0112 0108 - wmeem meen e e e e 0.106
2417  0.000 138.53 0112 0405 = e — e e 0.105
24.25  0.000 138.53 0112 0105 —— U — 0.105
24.33  0.000 138.52 0111 0104 —— e e —— e . 0.104
24.42  0.000 138.52 0111 0103 wm coeem S — 0.103
24.50  0.000 138.51 0411 0103 = o — e e — e 0.103
2458  0.000 138.51 0.111 0102 - N UHUUE — 0.102
2467  0.000 138.50 0.411 0101 - UGS UL 0.101
2475  0.000 138.50 0.110 0.101  —e- 0.101
24.83  0.000 138.49 0.110 0.100 -— — e e e 0.100

24.92  0.000 138.49 0.109 0.099 e e e e S ——  0.099
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Area 1 Detained

Hydrograph Discharge Table

Time inflow Elevation CivA CIlvB CWC PiRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs ofs cfs cfs cfs cfs cfs cfs cfs cfs

25.000  0.000 138.48 0108 0.089 - e e T 0.099
2508  0.000 13848 0407 0008 e e e e e o e 0.098
2517 0.000 138.47 0.407 0.097 = —_— — — 0.097
2525 . 0.000 138.46 0106 0.097 —— —_— e w0087
2533 0.000 138.46 0105 0.096 -~ - == e e e e 0.098
2542  0.000 138.45 0.104 0095 - e e e 0.095
2550  0.000 138.45 0104 0.095 —- e — e e e 0.095
2558  0.000 13844 - 0103 0.094 —— e e e RN —— 0.094
2567  0.000 138.44 0.102 0.093 e = e — 0.093
2875  0.000 138.44 0,402 0.098 - mmem e e e 0.093
25.83  0.000 138.43 0101 0.092 — o e — R 0,092
2692  0.000 138.43 0.100 0.092 - U U — mn 0.082
26.00  0.000 138.42 0100 0.091 - e e e 0.091
26.08  0.000 138.42 0.099 0080 -—— - — s e - 0.090
2617 0.000 138.41 0.098 0090 - — e e — —— 0.090
26.25  0.000 138.41 0.088 0.089 == — AR 0.089
26.33  0.000 138.40 0.097 0.088 - - T 0.088
26.42  0.000 138.40 0.096 0.088 -— SUEI 0.088
26.50  0.000 138.39 0.095 0.087 -  —— — 0.087
26.58  0.000 138.39 0.094 0.086 -—==  mm e e e e 0.086
2667  0.000 138.38 0.093 0.086 -—v - e e e e e 0.086
26.75  0.000 138.38 0.092 0.085 - — e 0.085
26.83  0.000 138.37 0.090 0.084 - — e—— T 0.084
26.92  0.000 138.37 0.089 0.084 = -~ e e 0.084
27.00  0.000 138.37 0.088 0.083 - - o e e e 0.083
27.08  0.000 138.36 0.087 0082 -m — e e 0.082

2717 0.000 138.36 0.086 0082 o e e e e e e 0.082



13

Area 1 Detained
‘Hydrograph Discharge Table

Time  Inflow Elevation ClvA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs _ fit cfs cfs cfs cfs cfs cfs cfs. cfs cfs cfs

2725  0.000 138.35 0.085 0.081 - UGS OUUU R OO 0.081
27.33  0.000 138:35 0.084 0.080 ~-- = ——m — RN — 0.080
2742 0.000 138.34 0.083 0.080 -—— U — 0.080"
2750  0.000 138.34 0.082 0.079 -—- - S — — . 0.079
27.58  0.000 138.34 0.081 0.078 -t == e e e 0.078
2767  0.000 138.33 0.080 0.078 -  -em e e e 0.078
27.75  0.000 13833, 0079 0077 —— o e e e R © 0,077
27.83  0.000  138.32 0.078 0.076 —-— e e e — e 0076
2792 0.000 138.32 0.077 0.076 -— - U — —— e ~ . 0.076
28.00  0.000 138.32 0.076  0.075 - - e e e e el (075,
2808  0.000 138.31 0075 0.074 - e o e e 0074
2817  0.000 - 138.31 0075 0.074 v e e - 0.074
2825  0.000 138.30 0.074 0.073 ==  comm e — 0.073
28.33  0.000 138.30 0.073 0.073 = - Sp— e e e 0073
2842  0.000 138.30 0.072 0.072 = - e e e i —— 0072
28.50  0.000 138.29 0.071  0.071 — e e e e e 00T
28.58  0.000 138.29 0.070 0.070 ———r  <om e e - . 0.070
2867  0.000 138.29 0.070 0.069 -  om e e e emee s 0,069
2875  0.000 138.28 0.069 0.0689 - e e e — - 0.069.
28.83  0.000 138.28 0.0688 0.068 - SUUUU I —— — 0.068
28.92  0.000 138.27 0.068 0067 - — e e USUU 0.067
298.00 0.000 138.27 0,067 0.0668 . o s e e e e 0.068
29.08  0.000 138.27 0.066 0.066 -—— - — e e SUUUE— 0.068
2017 0.000 138.26 0.065 0.085 ~m e e e e 0.065
29.25-  0.000 138.26 0.065 0,064 - — e e e — 0.064
29.33  0.000 138.26 0.0684 0.063 -~ =mr e e e U 0.063.

2942  0.000 138.25 0.063 0063 == mee e e e 0.063
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Area 1 Detained
Hydrograph Discharge Table

Time inflow Elevation ClvA CivB CiwC PfRsr ‘WrA WrB WrC ‘WrD Exfil Outflow

{hrs) cfs ft cfs cfs cofs ‘cfs cfs cofs «cfs cfs -cfs cfs
2050 0000  138.25 0.083 0.0682 ——— e e J— 0.062
2958 0.000 138.25 0.062 0.061 —— oo e —_— e — e 0.061
2967  0.000 138.24 0.061 0.061 -—- - e e — 0.061
2975  0.000 138.24 0.0681 0.060 —— e e e e 0.060
2083  0.000 138.24 0.060 0.059 —— T 0.059
29.92  0.000 138.23 0.059 0.059 -  —em em e —— ——— 0.059
30.00  0.000 138.23 0.059 0.058 -—- e een e e 0.058
30.08 0,000 138.23 0.058 0.057 —— DURR — e —_— 0.057
3017 0.000 138.23 0.058 0.057 -~  ——— S — 0.057
30.25  0.000 13822 ©  0.057 0.056 -—— e e e e _— 0.056
30.33  0.000 13822 0.056 0085 - <o e e e — — 0.055
3042  0.000 138.22 0.056 - 0.055 —- = ———m e e — 0.055
30.50  0.000 138.21 0.055 0.054 = = —— - — e - 0.054
30.58  0.000 138.21 0.055 - 0.054 . - — — — . 0.054
30.67  0.000 138.21 0.054 0.053 o« e e e e — 0.055
30.75 0.000 138.21 0.054 0.052 weemm meeem e e - e —— 0.052
30.83 0.000 138.20 0.063 0052 -—— e e e — m———— 0.052
30.92 0.000 138.20 0.052 0.051 - - - C—— e ———— —mmn 0.051
31.00 0.000 138.20 0.052 0.050 - e e e e e 0.050
31.08  0.000 138.19 0.051 0.050 - SN — VU 0.050
3117  0.000 138.19 0.050 0.049 - = e e 0.049
31.25 0.000 138.19 0.049 0.048 - ——— e s mmn 0.048
31.33 0.000 138.19 0.048 0.047 ----- e e —— e e e 0.047
31.42 0.000 138.18 7 0.048 0.046 o~ m—— e eeen e emmem e 0.046
31.50 0.000 138.18 0.047 0045 -o-- em e e 0.045
31.68 0.000 138.18 0.046 0.045 - ———— m——— - e e ————- 0.045

31.67  0.000 138.18 0.045 0044 - - — e e e 0.044
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Area 1 Detained
Hydrograph Discharge Table

Time Inflow Elevation CvA CivB CivC PfRsr WrA WrB WrC WrD Exfili Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs .cfs cfs

31,75 0.000 138.18 0.045 0.043 = e . — 0.043

..&end



L AR Y AW iU NG P N X B M =
) B2 37 SN IENET o < G T N N \ $F
ZAET =TT o vALT 2 — A STIRH VLT T TCh 15700 o S <
(LI W BLA S TN SR G T ¢ N
[ — T2 - W U 150.38 K 7c 1580 W 0B 150.3 | Lﬂ \ N80 -
e M : v — 7 AN TN =\ / w.oa.ﬁ.q\ﬁw //
S ALy A B Y AN ST A o WRES= N -
SE LT B 1540 X : : ;- =
'S - 24* HOPE € 0. 80%—_ A ’ INV I 154.00 O \1e, AE = STH Mi-113 TN
i e T 4 NV DUTs T - RIM 160. 00
12052 o™ N 0 ¢ / ) IV I 151, 14 (CB-112)
RI% 160,00 ¥ CRUIC 15860 ,Hzﬁu% IS4

INV D 15L. 25 (CB-206)
. @.Eﬁ 151,25 Ny

C 158.0 \ I\

5~ 24' HDPE @ 0. 507

— 1580\ \ ’
AN

H\le...l..wmw \/ / ‘ Va
W Ll T St (12726 e &1 o | g
.. = \ ._.Mn 1 . _ i = e 07 P 2 M.,_.u.mm

‘.'.'

i e
HIPE & 0. 30233
L

D s

fj 45~ 15 wPE e 2 001 H
<1 CB-2064, ! —— |
16 160, 00 |
NV U

vV

15486 | !
15— 24* HDPE & 1. mox.nw _J_ ‘.-

TC 161,50
7

SiM MH-302—
RIM 160.00
INV IN: 150, 48 (STM MH-3013~ !

WO 15048

R =
' 1 L i 0._, /
womﬁml/.y - &f A |
T
T~ A S~ R _
Y5, ow,\ TCB 164.00~L  TC 165.15 N ‘
. 168 S0BHE 20l T IR 158,200 / i 1c 164,75 ‘
0T 7 A e . / v T \ | |
10 A \\ ..hrl €35 [ P\t TPL mem NG LN



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 -

Hyd. No. 5
Area 1 Detained

Hydrograph type
Storm frequency
- Time interval
inflow hyd. No.
Reservoir name

aonon i

‘Reservoir

1 yrs

5. min _

4 - Post Development
Extended Detention Basin

Peak discharge

Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Friday, 11/6/2015

0.215 cfs
130 min
17,265 cuft
139.88 ft
16,373 cuft

Wi ionou

Storage Indication method used.

Q (cfs)
12.00

Area 1 Detained
Hyd. No. 5 — 1 Year

Q {cfs)

12.00 .

10.00

10.00

8.00

6.00

4.00

2.00

e —— T

900 1200 1600 1800

—— Hyd No. 4 ITTT1T] Total storage used = 16,373 cuft -

2100 2400

0.00
2700 3000 3300

Time (min)



Hydrograph Report

Hydrafiow Hydrographs Extension for AutoGAD® Civil 3D® 2015 by Autodesk, inc. v10:4

‘Hyd.'No. 2

‘Post Development Impervious Area 1

‘Hydrograph-type
Storm-frequency

Time interval
Drainage-area
Basin Slope
Tc method
Total precip.
Storm duration

SCS Runoff
1 yrs

5'min
4710.ac
0.0%

User
1.251in

Peak discharge
Time to peak

Hyd. volume
Curve number

Hydraulic length

‘Time of conc. (Tc)
Distribution
F:AShared Users\calfaro\1.253tapm fBEBY1.25inch.ed484

Friday, 11 /6 /2015

10.30 cfs

16,577 cuft

10.00 min

‘Post Development Impervious Area 1

Q (cfs) Hyd. No.2 —1 Year Q (cfs)
12.00 12.00-
10.00 /A\ 10.00
8.00 ll \ 8.00
6.00 / 6.00
4.00 / 4.00
2.00 // \\ 2.00
0.00 C— 0.00
0 25 50 100 125 150
Time {min)

= Hyd No. 2



Hydrograph Report

Hydrafiow Hydregraphs Extension for AutcCAD® Civil 3D® 2015 by Autadesk, Inc. v10.4

Hyd. No. 3
Post Development Area 1 Pervious

Hydrograph type
‘Storm frequency
Time interval
Drainage area
Basin Slope
Te'method
“Total precip.
Storm duration -

TR O 1N (O T I | I

= 3C8 Runoff
1 yrs

5'min
2.940 ac
0.0 %
User.

1.25in
F:\Shared_Users\calfaro\1.25% tepe GE6I1.25inch. ed484

‘Peak discharge

Time to peak
Hyd. volume
Curve number

Hydraulic length
Time of conc. (Tc)

Distribution

[ VO T ¢ I T

0.318 cfs
80 min
720 cuft
74

0 ft

10.00 min
= Custom

Friday, 11/8/2015

Post Development Area 1 Pervious

- Qefs) Hyd. No. 3 -1 Year ‘Q (cfs)
0.50 - - 0:50
0.45 0.45
0.40 0.40
0.35 0.35
“ 7 .y

0.30 Y 0.30
7 ‘\
H LY
0.25 f S 0.25
I .Y
| X
I B
0.20 f 0.20
4 Y
| Y
: [ %
0.15 + A 0.15
X %
¥ X
¥ X
0.10 1 S 0.10
¥ kY :
¥ A Y
g \\
0.05 } - 0.05
V4 5
£
£
0.00 £ : 0.00
0 25 50 75 100 125 150
Time (min)

= Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 ‘Friday, 11 /6 /2015
Hyd. No. 4
Post Development
. Hydrograph type = Combine ‘Peak discharge = 10.48 cfs
Storm frequency = 1yrs Time to peak = 70'min
Time interval = 5min Hyd. volume = 17,297 cuft
Inflow hyds. =2,3 Contrib. drain. area = 7:650.ac¢
‘Post Development
G (cfs) Hyd. No.-4--1 Year Q (cfs)
12.00 e 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 e | 00
0 100 125 150
Time (min)

= |-lyd No. 4 | = Hyd No. 2 = Hyd No. 3



Hydrograph Report

‘Hydraflow Hydrographs Extension for AuteCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

‘Hyd.'No. 8

Impervious-to'Recharge Area

Hydrograph type
Storm-frequency

Time interval
Drainage area
‘Basin Slope
Temethod
“Total precip.
Storm duration

1 I (T T I T I I

SCS Runoff
1yrs

5 min
2.380 ac
0.0 %

User
1.251n

Peak discharge
Time {o peak

Hyd. volume
Curve number

Hydrauiic length
Time of conc. (T¢)

Distribution

IR T VA | IO (I |

||

Friday, 11 /6 /2015

5.207 cfs
70 min
8,376 cuft
98

0ft

10.00 min
Custom

F:\Shared_Users\calfaro\1.258tapm BEI8k1.25inch.ed4 84

Impervious to Recharge Area

= Hyd No. 8

R (cfs) Hyd. No. 8 -1 Year Q(cfs)
6.00 6.00
5.00 /A‘ 5.00

\
\
\
4.00 I 4,00
I |
| i
)
3.00 “ 3.00
1
i A
/ )
2.00 7 v 2.00
g ‘\
i X
1.00 — /- \#\ 1.00
vl <
/ _— \_
0.00 0.00
0 25 50 75 100 125 150
Time (min)



‘Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D& 2015 by Autodesk, Inc. v10.4
Hyd. No.9

Perviousto Recharge Area

Friday, 11 /6 /2016

Hydrograph type = SCS Runoff ‘Peak discharge = 0.162 cfs
Storm freguency = 1yrs Timetopeak = 80 min
Time interval = 5'min ‘Hyd. volume = 368 cuft
Drainage area = 1.500 ac Curve number =74

Basin Slope = 0.0% ‘Hydraulic length = 0t

Te method = User Timeof conc. (T¢) = 10.00 min
Total precip. = 1.251n Distribution = Custom

Storm duration F:\Shared_Users\caifaro\1.2553tape f@f6k1.25inch.ed4 84

Pervious to-Recharge Area

Q (cfs) Hyd. No. 9 -1 Year Q (cfs)
0.50 ' 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15

ll Y
f S
0.10 f- “~ 0.10
£ Y
Fi Y
¥,
0.05 £ 0.05
§ o~
V.4 - o
rd e
0.00 £ 0.00
0 25 50 75 100 125 150
Time {min)

— Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

‘Hyd. No. 10
Combined to Recharge Area

Friday, 11/6/2015

Hydrograph type = Combine Peak discharge = 5.299 cfs
Storm frequency = 1yrs Time to peak = 70 min
Time interval = 5 min Hyd. volume = 8,744 cuft
Inflow hyds. = 8,9 Contrib. drain. area = 3.880 ac
‘ Combined to Recharge Area
- Q(cfs) Hyd. No. 10 -1 Year ' Q (cfs)
6.00 6.00
5.00 VA 5.00
|\
4,00 \\ 4.00
_ E :
3.00 L 3.00
{ .
{
/
2.00 ii 2.00
i
i
/ .
1.00 n /. e I 1.00
y. \
/ -
0.00 ——/ "] ————s-.___ 0.00
0 25 50 75 100 125 150
Time (min)
= Hyd No. 10 e Hyd No. 8 wee Hyd NO. 9
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Up-Flo®Filter

New Jersey Stormwater Design Guide

Rated for 80% TSS Removal by NJDEP

The Up-Flo® Filter is a modular, high-rate stormwater filtration technology certified by the New Jersey Department of Environmental
Protection (NJDEP) for 80% TSS removal and independently verified by the New Jersey Corporation for Advanced Technologies
{NJCAT).

The Up-Flg® Filter modules are housed in vaulis {Table 1) and manholes (Table 2) with size and layout depending on site specific
criteria.

NJDEP Certified Sizing Methodologies

Water Quality Flow Rate based on NJ Design Storm {(1.25" / 2hr)
The Up-Flo® Filter has been desighed as a medular filiration system. Therefore, it can be sized to freat any flow rate resulting from
the 1.25" 2hr NJ Water Quality Design Storm. Each filker module has a NJDEP certified treatment capacity of 0.056 cfs (25 gpm).

The quantity of Up-Flo® Filter modules comes from the following equation:

#Filter Modules ='Q, / 0.056 cfs]

Mass Loading for Filters Downstream of Extended Detention

The Up-Flo® Filter may also be sized based upon the maximum sediment load generated from the site’s impervious drainage area
when the Up-Flo® Filter is downstream of extended detention. For this design, one filter module is required for every 0.66 impervious
acres. : ’

NOTE: The consulting engineer will want to confirm which sizing method, flow based or mass load, is more conservative for final Up-
Flo® Filter module count determination.

Inline Up-Flo® Filter Sizing

Up-Flo® Filter Inline Vault configurations contain an internal inlet bay, weir wall, and outiet bay, making each Up-Flo® Filter vauit a
stand-alone offline device. Sizing for infine systems is shown in Table 1. Hydro Infernational’s design engineers will assist in hydraulic
modeling.

Table 1. Inline Vault Up-FIo® Fllter Sizmg Certlfled by NJDEP for BD% TSS Removal

-
Certified NJDEP Water Quahty ) Up-FIo Filter *| - Inline Vault Dlmensmns
' Treatment Flow Rate . Modul'es ' .

Stormwater Solutions

Page | 1




Up-Flo® Filter

Table 1 (Cont'd from' Page 1). Iniine Up-Flo® Filter Sizing.

| Certified NJDEP Water Quality | “Up-Flo® Filter | - “Inline Vault Dimensions
' Modules ' . '

0.504 226 9
0.560 251 10
0.616 276 11
0.672 302 12
0.728 327 13
0.784 352 14
0.840 377 15
0.896 402 16
0.952 427 17
1.008 452 18
1.084 478 19 6.5 x10.8'
1.120 503 20
1.176 - 528 21
1.232 553 22
1.288 578 23
1.344 603 24
1.400 528 25
1.456 653 26
1.512 679 27
1.568 704 28
1.624 725 20
1.680 754 30
1.736 779 31
1,762 804 32
1.848 829 33
1.904 855 34
1,960 880 35 .
2.016 905 36
2.072 930 37
2.128 955 38

Stormwater Solutions

Page | 2




Up-Flo® Filter

“Table 1 (Cont'd from Page 2). lnlin_e:Up-.F.Io@ Filter Sizing.

ertifiec DEP Water Qua P-rlo e e Va Dimensio
eatme ow Rate odule
agp O end D

2.184 980 . 39

2.240 1005 40

2,296 1030 41

2,352 1056 42

2.408 1081 43

2.464 1106 44

2.520 1131 A5

2.576 “1166 48

2,632 ALY 47

2.688 11206 48

2.744 1232 49

2.800 1257 50

2.856 1282 51

2,912 1307 52 _

2,088 1332 53 13'x 15’
3.024 1357 54

3.080 1382 55

3.136 1407 56

3.182 1433 57

. Contact Hydre International for sizing recommendations when the required Water Guality flow rate is greater than 3.192 cfs.

UP-FLO®

Layout - Inline and Offline Systems
FILTER

Offline Design Plan View

The NJDEP certifies all manufactured filtration systems are for of-
fline use only, meaning that the peak design flow must be routed BYPASS
around the filtration chamber. The Inline Up-Flo® Filter vault systems MANHOLE
in Table 1 incorporate a high-flow channel that directs peak flows
around the treatment chamber, meeting NJDEP’s requirement for of-
fline systems.

Hydro International can also provide offline Up-Fio® manholes or
vaults. Offline Up-Flo® Filter designs use external junction manholes
instead of Incorporating intemal high flow channels like the Inline
systems (Fig.1). Table 2 shows the common offine Up-Flo® Filter
manhole specifications.

Fig.1 Plan View of an Offline Up-Flo® Filter.

Stormwater Solutions

Page | 3




Up-Flo® Filter

Tabile 2, Offline Up-Flo® Filter Manhole Sizing Certified by NJDEP for 80% TSS Rerﬁoval

Certified NJDEP Water | Up-Flo®Filter | = = * . = e
T Modules “.... 7 Manhole Dimensions.

1
2
3
101 4
0.280 126 5 - 48" und (Offiiﬂ ly)
0.336 151 5

NOTE: For flows greater than 0.336 ofs, use a vaulied arrangement from Table 1.

Offline Design Profile View

It is recommended for the consulting engineer to provide 9.5" of drop between the Up-Flo® Filter manhole inlet and outlet pipes. The
wair height in the external bypass manhole should then be set 29.5" above the invert of the Up-Flo® Filter outlet pipe. This provides
approximately 30" of driving head from the top of the external weir in the bypass manhole, to the invert of the outlet pipe of the Up-
Fio® Filter. This concept is displayed in Figure 2 below. In the case that 30" of driving head is not available due to site restrictions the
consulting engineer should contact the NJ Hydro International representative at (703) 424-3340, :

RIM
EL. 8.0 ft,
96 in [8.0 f]

—TOP OF SLAB
EL. 7.21 ft.

86.5in [7.21 {]
WEIR :

EL. 5.46 ft.
65.5 in [5.46 ft]

OQUTLET & TOP OF
SUPPORT

EL. 3.0 ft.

38 in [3.0 ]

INLET
EL. 3.79 ft.
45.5in [3.79 fi]

SUMP
EL. 0.0 ft.

Fig.2 Typical Section of the Up-Flo® Filter Drainage Profile.
. 0in[0.0 ff]

Stormwater Solutions
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Appendix F -

Groundwater Recharge Analysis
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Appendix G

Drainage Area Plans
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