Jarmel Kizel

ARCIHITLTIS AND ENGINLERS INC,

ARCHITECTURE
ENGINEERING

SPACE PLANNING
INTERIOR DESIGN
IMPLEMENTATION SERVICES

PRINCIPALS

MARVIN JARMEL, IIDA
MATTHEW B. JARMEL, AlA,
MBA

IRWIN H. KIZEL, AlA, PP
RICHARD A. JARMEL, PE

NJ STATE BOARD OF
ARCHITECTS

CERTIFICATE OF
AUTHORIZATION NUMBER 161

NJ STATE BOARD OF
PROFESSIONAL ENGINEERS
AND LAND SURVEYORS
CERTIFICATE OF
AUTHORIZATION NUMBER
GA278177

42 Okner Parkway
Livingston, NJ 07039

TEL: (973) 994-9669
FAX: (973) 994-4069

www jarmelkizel.com

STORMWATER MANAGEMENT REPORT
FOR
14 SECOND STREET

MIXED-USE DEVELOPMENT

14 Second Street
Block 1905, Lot 2
Township of South Orange Village
Essex County, New Jersey

Prepared by
Jarmel Kizel Architects & Engineers, Inc.

Prepared For:
Y Group, LLC
90 Grand Street
Hoboken, NJ 07030

Jarmel Kizel Project No. YGROUP-S5-16-145
Dated: March 30, 2017

Gerard P. Gesario, PE
Professional Engineer

N.J. License No. GE038255

Signature




Stormwater Management Report

For 14 Second Sireet

Mixed Use Development

14 Second Sireet

Block 1905, Lot 2

South Orange Village, Essex County, New Jersey
darmel Kizel Project No. YGROUR-5-16-145
March 30, 2017

Page 2 of 6

Table of Contents

BntrodUCHON ...
Project Descripfion ...
Proposed Stormwater Management ...
Existing Sife Condifions ...,
Proposed Sife Condifions ... e
Water Quantity Design ...,

O U S T o

FIGURES

1. Figure 1 - Site Location Map
2. Figure 2 - 2012 Aerial Imoge
3. Figure 3 ~ Boundary & Topographic Survey

APPENDICES
A. Existing and Proposed Peak Flow Hydrographs
B. Pond Routing Calculations

C. Existing and Propesed Drainage Area Plans

Jarmel Kizet Architects and Engineers, Inc.
Architecture - Engineering — Interiors



Stormwater Moanagement Report

For 14 Second Street

fixed Use Development

14 Second Sireet

Block 1905, Lot 2

South Orange Village, Essex County, New fersey
Jurmel Kizel Project No. YGROUP-5-16-145
Maorch 30, 2017

Page 3ol 6

INTRODUCTION

This report has been prepared on behalf of the applicant, Y Group, LLC, in support of their
application for the construction of a mixed-use building located at 14 Second Street in South
Orange Villoge, Essex County, New lJersey. The purpose of this report is fo demonstrate
compliance with the local stormweter management regulations applicable to this project.

PROJECT DESCRIPTION

14 2" Street is located along the south side of 2 street roughly 100 feet east of the
intersection with Sloan Street in South Orange Village, Essex County, New Jersey. See Figure
1, Site Location Map. The porcel is designated as Lot 2 in Block 1905 on the tax maps. The
property is a rectangular shaped lof with an area of 8,304 square feet. To the west of the lot
is o Wells Fargo bank, to the east is a 2-story, 2-family residential structure. Directly across
the street is a public access parking fet.

The proposed project will create o first floor retail space of 560 square feet. Eight (8)
residential apartmenis will be constructed in 3 stories above the retail first floor. Covered
parking below the residential units will be provided for thiteen (13} vehidles.

The Site development will increase the amount of impervious surface from the previously
developed conditions thus increasing the amount of stormwater runoff leaving the site. In
order to mitigate the increase in runoff, the project will a below grade detention tank system.

PROPOSED STORMWATER MANAGEMENT

Existing Site Conditions

The site is located along the south side of 2nd sireet roughly 100 feet east of the intersection
with Sloan Street in South Orange Village, Essex County, New Jersey. Although the site is vacant
today, the lot previously contained 2-story structure and single story garage struciure. These
were both recently demolished. See Figure 2, 2012 Aerial Image.

The 0.19 acre, divided into two (2} watershed areas, site slopes predominanily fo the north and
toward 2 Street with a small area draining to the west onfo the adjacent lot 1 commercial
property. Area 1 on the enclosed Existing Conditions Drainage Area Map is 0.15 acres and

Jurmel Kizel Architects and Engineers, Inc,
Architecture - Engineering - Inferiors — Energy Solutions
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drains toward 2™ Street. Area 2 on the enclosed Existing Conditions Drainage Area Map is
0.04 acres and drains toward the adjacent lot 1. Existing peak flow rates for the watershed

areas are provided in Table 1 below.

Table 1: Existing Peak Flows

Existing Peak Flow (cfs)
Storm Event Pre-Developed to POA | Pre-Developed to POA
1 2
2-YR 0.386 0.071
10-YR 0.542 0.100
25-YR 0.623 0.115
100-YR 0.755 0.139

Proposed Site Conditions

The proposed development structure will cover nearly 100 percent of the fot. Runoff to the
adjacent lot 1 commercial property will be nearly eliminated as the developed conditions area
drainage toward this lot is reduced to 0.01 acres. Nearly all of the remaining site area, 0.17
acres, wili be covered by the building structure. Runoff will be collected via roof drains and
directed to the proposed storm detention tank. The proposed tank will be focated below grade
in the northwest corner of the covered parking lot. A very small area of the site, 0.02 acres,
bypasses the collection system and drains directly toward 2™ Street. Developed peak flow rates
for the watershed areas are provided in Table 2 below.

Table 2: Developed Peak Flows

Developed Peak Flow (cfs)

Storm Event
Developed to Storage | Developed to POA 2 Developed Bypass
2-YR 0.470 0.014 0.036
10-YR 0.659 0.019 0.051
25.YR 0.758 0.022 0.059
100-YR 0.949 0.027 0.071

Jarmel Kizel Architects and Engineers, Inc.
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Water Quantity Desian

A comparison of the exisiing and proposed peak flow rates summarized in Tables 1 and 2
above indicate an increase in runoff toward 2 Street. In order fo mitigate the increase in runoff
fo reduce the developed peck flow rates to the same or less than the existing peak flow rates,
a small detention tank is proposed. The runoff from the area bypassing the detention tank
system was subtracied from the existing peak flow rates toward 2™ Street in order to determine
the allowable routed peak flow rates. The proposed tank will be located below grade in the
northwest corner of the covered parking lot. The fank will release collected storm runoff through
a 3 Va-inch diameter low flow orifice and @ secondary 6-inch weir set above the low flow orifice.
The routed peak discharges through the detention structure result in a reduction of peak flows
such that the developed peak flow toward 2 Street is less than the existing peak flow toward
2™ Street.

Table 3 below summarizes the existing peck flow rates, developed peak flow rates and the
actual routed outilows from the proposed detention tank.

Table 3 ~ Summary of Peak Discharges and Routed QOutflow - 2™ Sireet

Storm Existing Bypass Allowable Actual Routed Peak Flow
Event Peak Flow | Peak Flow | Routed Peak | Peak Discharge Reduction
(cfs) (cfs) Flow (cfs) %
(cfs)
2-YR 0.386 0.036 0.350 0.321 7.5%
10-YR 0.542 0.051 0.491 0.415 14.0%
25-YR 0.623 0.059 0.564 0.457 17.2%
100-YR 0.755 0.071 0.684 0.664 2.6%

The routed outflow from the detention basin will discharge to a proposed new manhole in 2
street and will require the construction of roughly 95 linear feet of 15-inch concrete pipe to
connect info the nearest storm inlet located at the intersection of Sloan Street.

Jarmel Kizel Architecis and Engineers, Inc.
Architecture ~ Engineering ~ Interiors — Energy Seluficns
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Conclusion

As per the requirements for a site development, there shall be no increase, as compared fo the
preconstruction condition, in the peak runoff rotes of stormwater leaving the site for the 2, 10,
25, and 100-year storm events. As is demonstrated in the tables presented in this report,
stormwater runoft leaving the site will be reduced.

It is our opinion based on the above and enclosed calculations and supplemental information
that the proposed improvements are designed in accordance with local, county and state
standards. The measures and design provided herein and as shown on the Preliminan/\Final
Site Plan Drawings submitted as part of this application are intended to prevent or limit the
impoct of the proposed development on the site and the surrounding areas with respect to
stormwater quantity control.

Jarmel Kizel Architects and Engineers, Inc.
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FIGURE 1

SITE LOCATION MAP
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FIGURE 2

2012 AERIAL IMAGE
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FIGURE 3

BOUNDARY AND TOPOGRAPHIC SURVEY
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APPENDIX A

EXISTING & PROPOSED PEAK FLOW HYDROGRAPHS
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Hydrafiow Hydrographs by Intelisolve v8.1

Legend

Hyd. Origin Description
Rational Pre-Developed Area 1
Rational Pre-Developed Area 2
Rationai Post Developed Area 2

Mod. RationaPost Developed To Storage
Reservoir UG Tank

Rational Post Developed By Pass Area

DG AW

senpes tn iRy

Project: UG Detention.gpw

Thursday, Mar 30, 2017




Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v8.1

Hyd.| Hydrograph | Inflow Peak Outflow {cfs) Hydrograph
Mo, type Hydis} description
{origin} 1-¥r 2-¥r 3-¥r 5-Yr 10-¥Yr | 25-¥r | 50-Yr | 100-¥r
1 Raticnaj s Bl B ¢ NG5 T SR - | 0.542 | 0823 | oemeee 0.755 | Pre-Developed Area 1
2 Rational e s 0.071 e - 0100 0.115 —— | 0,139 | Pre-Developed Area 2
3 Rational e —eemee b 0014 e -~ | 0.8 | 0.022 —— | 0.027 } PostDeveloped Area 2
4 Mod. Rationgl] =—ww-s wereeem b 0470 e -—-— { 0.859 | 0.758 -t 0.848 | PosiDeveloped To Storage
5 Reservair 4 e 0.321 il B 0416 | 0457 | - 0.664 | UG Tank
8 Rationat e B 0.036 | - — e 4 GUO51 | 0058 | e 0.071 | Post Developed By Pass Area

Proj. file: UG Detention.gpw Thursday, Mar 30, 2017




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.1

Hyd.! Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval] peak volume hydis) elevation strge used description
{origin} {cfs) {minj {min} {cuft} {ft) {cuft)
1 Rational 0.386 1 10 232 el B e Pre-Developed Area 1
2 Rationat 0.071 1 10 43 e e Pre-Developed Area 2
3 Rational 0.014 1 146 8 e T Post Developed Area 2
4 Mod. Rational| 0.470 1 10 592 wem b e e Fost Developed To Storage
5 Reservoir 0.321 1 24 574 4 143.58 268 UG Tank
6 Rationai 3.036 1 10 22 e B B Post Developed By Pass Arsa

UG Detention.gpw

Return Period: 2 Year

Thursday, Mar 30, 2017




Hydrograph Summary Report

Hydraflow MHydrographs by Intelisolve v9.1

Hyd,| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No, type flow | interval] peak volume hyd{s} elevation strge used description
{origin) {cfs} {min} {rin} {cuft} {f} {cuft)
3 Rational £.542 1 10 325 R T R Pre-Developed Area 1
2 Raticnal .100 1 10 80 - m— L s Pre-Developed Area 2
3 Rationat 0.019 1 10 12 —- e Post Developed Area 2
4 Mod. Rationali (.659 1 i6 870 -—-- B e Post Developed To Storage
5 Reservolr 0.415 1 26 852 4 144.48 421 G Tank
5 Rational 0.051 1 10 31 e T T R Post Developed By Pass Area

UG Datention.gpw Return Period: 10 Year Thursday, Mar 30, 2017




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.1

Hyd.! Hydrograph Peak Time | Timeto | Hyd. inflow Maximum Total Hydrograph
No. type fltow [interval| peak volime hyd{s} elevation strge used descripiion
{origin} {cfs) {min) {min} {eufi) {ft} {cuft}

1 Raticnal 0623 1 10 374 n B B Pre-Developed Area 1

2 Rational 0.115 1 10 68 e B Pre-Developed Area 2

3 Rational 0.022 1 10 13 - e e Post Developed Arwea 2

4 Mod. Rational] 0.758 1 10 1,600 e e e Past Developed To Storage

5 Reservoir 0.457 1 25 ag2 4 144 .95 501 UG Tank

[&] Ratianal 0.059 1 10 35 e Post Developed By Pass Area
UG Detention.gpw Return Period: 25 Year Thursday, Mar 30, 2017




Hydrograph Summary Report

Hydraflow Hydrographs by intelisolve v9.1

Hyd.} Hydrograph Peak | Time | Timeto | Hyd. inflow Maximurm Total Hydrograph
e, type flow interval! peak volume hyd{s} elevation strge used description
{origir) {cis) {min} {min) {cuft} {8 {cuft)

1 Rational 0.758 4 10 453 e ——mrnm Pre-Developed Area 1

2 Rational 0138 1 10 84 — e e Pre-Developed Area 2

3 Rationat 0.027 1 10 16 — e Post Developed Area 2

4 Mod. Rational] 0.648 1 16 1,253 — s ———- Fost Developed To Storage

5 Reservoir 0.664 1 25 1,235 4 145,79 845 UG Tank

8 Rational 0.071 H 10 43 e s B Post Developed By Pass Area

UG Detention.gpw

Return Period: 100 Year

Thursday, Mar 30, 2017




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 1
Pre-Developed Area 1
Hydrograph type = Rational Peak discharge = 0.386 cfs
Storm frequency = 2 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 232 cuft
Drainage area = 0.150 ac Runoff coeff. = 0.65*
Intensity = 3.959 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1
* Composite (Area/C) = [(0.074 x 0.35) + (0.076 x 0.95)] / 0.150
Pre-Developed Area 1
e Hyd. No. 1 -- 2 Year Q:{ofe)
0.50 0.50
0.45 0.45
0.40 0.40

0.35 / \ 0.35
/1 N\

0.30 A = 0.30
0.25 / \ 0.25
0.20 / \ 0.20
0.15 0.15
0.10 / \ 0.10
0.05 / \ 0.05

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 1

Pre-Developed Area 1

Hydrograph type = Rational Peak discharge = 0.542 cfs

Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 325 cuft
Drainage area = 0.150 ac Runoff coeff. = 0.65*
Intensity = 5.555 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.074 x 0.35) + (0.076 x 0.95)] / 0.150

Pre-Developed Area 1

Q (cfs) Hyd. No. 1 - 10 Year Qi (efs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 // \\ 0.50
0.40 // \\ 0.40
0.30 // \\ 0.30
0.20 /f \\ 0.20
0.10 A ™ 0.10
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20

Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 1

Pre-Developed Area 1

Hydrograph type = Rational Peak discharge = 0.623 cfs

Storm frequency = 25 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 374 cuft
Drainage area = 0.150 ac Runoff coeff. = 0.65*
Intensity = 6.386 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.074 x 0.35) + (0.076 x 0.95)] / 0.150

Pre-Developed Area 1

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 AN\ 0.60
0.50 0.50
0.40 7 \\ 0.40
0.30 // 5 0.30
0.20 // \\ 0.20
0.10 v A 0.10
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20

Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No. 1
Pre-Developed Area 1

Thursday, Mar 30, 2017

Hydrograph type = Rational Peak discharge = 0.755 cfs
Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 453 cuft
Drainage area = 0.150 ac Runoff coeff. = 0.65*
Intensity = 7.744 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (ArealC) = [(0.074 x 0.35) + (0.076 x 0.95)] / 0.150

Pre-Developed Area 1
Giehs) Hyd. No. 1 100 Year Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 /N 0.70
0.60 0.60
0.50 / \ 0.50
0.40 Fd N 0.40
0.30 0.30
0.20 / \ 0.20
0.10 / \ 0.10
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 2

Pre-Developed Area 2

Hydrograph type = Rational Peak discharge = 0.071 cfs

Storm frequency = 2 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 43 cuft
Drainage area = 0.040 ac Runoff coeff. = 0.45%
Intensity = 3.959 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.034 x 0.35) + (0.007 x 0.95)] / 0.040

Pre-Developed Area 2

Q (cfs) Hyd. No. 2 -- 2 Year Lafets)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 /A\ 0.07
0.06 0.086

0.05 / \ 0.05

0.04 / \\ 0.04
0.03 / . 0.03
0.02 / \ 0.02

0.01 / \ 0.01

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Thursday, Mar 30, 2017

Hyd. No. 2

Pre-Developed Area 2

Hydrograph type = Rational Peak discharge = 0.100 cfs
Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 60 cuft
Drainage area = 0.040 ac Runoff coeff. = 0.45"
Intensity = 5.555 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.034 x 0.35) + (0.007 x 0.95)] / 0.040

Pre-Developed Area 2
St Hyd. No. 2 — 10 Year Q{chs)
0.10 /\ 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 2

Pre-Developed Area 2

Hydrograph type = Rational Peak discharge = 0.115 cfs
Storm frequency = 25 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 69 cuft
Drainage area = 0.040 ac Runoff coeff. = 0.45*
Intensity = 6.386 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.034 x 0.35) + (0.007 x 0.95)] / 0.040

Pre-Developed Area 2

Q (cfs) Hyd. No. 2 -- 25 Year L (efs)
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
0.05 /__,/ \ \ 0.05
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 2

Pre-Developed Area 2

Hydrograph type = Rational Peak discharge = 0.139 cfs

Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 84 cuft
Drainage area = 0.040 ac Runoff coeff. = 0.45*
Intensity = 7.744 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.034 x 0.35) + (0.007 x 0.95)] / 0.040

Pre-Developed Area 2

Q {efe) Hyd. No. 2 - 100 Year Q{ce)
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

//\\ 010

0.10 //' \\

0.05 /’ "-~\ 0.05
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20

Time (min)
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Hyd. No. 3

Post Developed Area 2

Hydrograph type = Rational Peak discharge = 0.014 cfs

Storm frequency = 2 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 8 cuft
Drainage area = 0.010 ac Runoff coeff. = 0.35*
Intensity = 3.959 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.010 x 0.35)] / 0.010

Post Developed Area 2

Q{elg) Hyd. No. 3 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 ——— —— 0.01

/ \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 3

Post Developed Area 2

Hydrograph type = Rational Peak discharge = 0.019 cfs

Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 12 cuft
Drainage area = 0.010 ac Runoff coeff. = 0.35*
Intensity = 5.555 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.010 x 0.35)] / 0.010

Post Developed Area 2

et Hyd. No. 3 - 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 /K 0.02
0.01 — — \\\ 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 3

Post Developed Area 2

Hydrograph type = Rational Peak discharge = 0.022 cfs

Storm frequency = 25 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 13 cuft
Drainage area = 0.010 ac Runoff coeff. = 0.35*
Intensity = 6.386 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.010 x 0.35)] / 0.010

Post Developed Area 2

Qi{ers) Hyd. No. 3 -- 25 Year Q=)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 = //\\\ 0.02
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 3

Post Developed Area 2

Hydrograph type = Rational Peak discharge = 0.027 cfs
Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 16 cuft
Drainage area = 0.010 ac Runoff coeff. = 0.35%
Intensity = 7.744 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(0.010 x 0.35)] / 0.010

Post Developed Area 2

Q {cfe) Hyd. No. 3 -- 100 Year & (ofs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 //\\ 0.02
0.01 /" ‘\ 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 6

Post Developed By Pass Area

Hydrograph type = Rational Peak discharge = 0.036 cfs
Storm frequency = 2yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 22 cuft
Drainage area = 0.020 ac Runoff coeff. = 0.46

Intensity = 3.959 in/hr Tc by User = 10.00 min
IDF Curve = frenton1986.idf Asc/Rec limb fact = 1/1

Post Developed By Pass Area
Q{cfs) Hyd. No. 6 — 2 Year Qilcls)
0.10 0.10
0.09 0.09
0.08 0.08
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0.04 0.04
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0.01 v ~ 0.01
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (min)
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Hyd. No. 6

Post Developed By Pass Area

Hydrograph type = Rational Peak discharge = 0.051 cfs
Storm frequency = 10 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 31 cuft
Drainage area = 0.020 ac Runoff coeff. = 0.46

Intensity = 5.555 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

Post Developed By Pass Area

Qiiei) Hyd. No. 6 -- 10 Year Q (cfs)
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0.09 0.09
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Hyd. No. 6

Post Developed By Pass Area

Hydrograph type = Rational Peak discharge = 0.059 cfs
Storm frequency = 25 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 35 cuft
Drainage area = 0.020 ac Runoff coeff. = 0.46

Intensity = 6.386 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

Post Developed By Pass Area

R ) Hyd. No. 6 -- 25 Year Qi(cts)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 /\ 0.06
0.05 7 N 0.05

0.04 0.04
/ N
0.03 / \ 0.03

0.02 / \ 0.02
0.01 - = 0.01
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20
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Hyd. No. 6

Post Developed By Pass Area

Hydrograph type = Rational Peak discharge = 0.071 cfs
Storm frequency = 100 yrs Time to peak = 10 min

Time interval = 1 min Hyd. volume = 43 cuft
Drainage area = 0.020 ac Runoff coeff. = 0.46

Intensity = 7.744 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Asc/Rec limb fact = 1/1

Post Developed By Pass Area

Ritefs) Hyd. No. 6 -- 100 Year Ol (et
0.10 0.10
0.09 0.09
0.08 0.08
0.07 /\ 0.07
0.06 0.06

0.05 / \ 0.05
0.04 0.04
0.03 ,/ \\ 0.03
0.02 // \\ 0.02

0.01 / \\ 0.01
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0 2 4 6 8 10 12 14 16 18 20
Time (min)



APPENDIX B

POND ROUTING CALCULATIONS



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 4
Post Developed To Storage
Hydrograph type = Mod. Rational Peak discharge = 0.470 cfs
Storm frequency = 2 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 592 cuft
Drainage area = 0.190 ac Runoff coeff. = 0.89*
Intensity = 2.780 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Storm duration = 21xTc
Target Q = 0.390 cfs Est. Req'd Storage= 222 cuft
* Composite (Area/C) = [(0.020 x 0.35) + (0.170 x 0.95)] / 0.190

Post Developed To Storage
Q (cfs) Q (cfs)

Hyd. No. 4 -- 2 Year
0.50 0.50

0.45 | | \ 0.45
0.40 / ' \ 0.40
| |
0.35 / : 3 A \ 0.35
0.30 // I | , ~ \\ 0.30
/ | i | 7_,,-4" o .2
0.25 / ‘ | 17 \ 0.25
- L \
0.20 | ! , Z 0.20
JL” \
| r"'u
| < \ 0.15
i = / 0.10
e
F 0.05

0.05 ; :
1
0.00 4 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Time (min)

AY

0.15

0.10

—— Hyd No. 4 Mod. Rational Est. Storage = 222 cuft
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Hyd. No. 5
UG Tank
Hydrograph type = Reservoir Peak discharge = 0.321 cfs
Storm frequency = 2 yrs Time to peak = 24 min
Time interval = 1 min Hyd. volume = 574 cuft
Inflow hyd. No. = 4 - Post Developed To Storage Max. Elevation = 143.58 ft
Reservoir name = <New Pond> Max. Storage = 268 cuft
Storage Indication method used.
UG Tank
QA {ofs) Hyd. No. 5 -- 2 Year Q {cfs)
0.50 0.50
0.45 , \ 0.45
0.40 ‘ 0.40
0.35 : ‘ 0.35
’f' \ \
0.30 7 N 0.30
/ / \ \
0.25 0.25
/AN UAN
0.20 / \ 0.20
0.15 , \ 0.15
0.10 ,‘ \ \ 0.10
0.05 / 0.05
0.00 = sl 0.00
0 10 20 30 40 50 60 70 80 90 100
Time (min)

= Hyd No. 5 e Hyd NO. 4 Total storage used = 268 cuft
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Hyd. No. 4
Post Developed To Storage
Hydrograph type = Mod. Rational Peak discharge = 0.659 cfs
Storm frequency = 10 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 870 cuft
Drainage area = 0.190 ac Runoff coeff. = 0.89*
Intensity = 3.898 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Storm duration = 22xTc
Target Q = 0.540 cfs Est. Req'd Storage= 339 cuft
* Composite (Area/C) = [(0.020 x 0.35) + (0.170 x 0.95)] / 0.190
Post Developed To Storage
Qafs) Hyd. No. 4 - 10 Year Q (efs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 / ‘ . | \ 0.60
| THEEEEE AR
0.50 /— - L=\ 0.50
0.40 —— e 0.40
0.30 ' : P 0.30
0.20 ‘ — A 0.20
/| L \
0.10 -~ e — A1 0.10
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Time (min)
= Hyd No. 4 Mod. Rational Est. Storage = 339 cuft
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Hyd. No. 5
UG Tank
Hydrograph type = Reservoir Peak discharge = 0.415 cfs
Storm frequency = 10 yrs Time to peak = 26 min
Time interval = 1 min Hyd. volume = 852 cuft
Inflow hyd. No. = 4 - Post Developed To Storage Max. Elevation = 144 48 ft
Reservoir name = <New Pond> Max. Storage = 421 cuft
Storage Indication method used.
UG Tank
Qifets) Hyd. No. 5 - 10 Year Qe
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 / 0.50
0.40 y 'L 0.40
7
(NPT
/
0.30 7 AN 0.30
/ \\
0.20 / \ \ 0.20
0.10 l 0.10
/ N \
0.00 I / h 0.00
0 10 20 30 40 50 60 70 80 90 100

Time (min)

= Hyd No. 5 = Hyd No. 4 Total storage used = 421 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Thursday, Mar 30, 2017
Hyd. No. 4
Post Developed To Storage

Hydrograph type = Mod. Rational Peak discharge = 0.758 cfs
Storm frequency = 25 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 1,000 cuft
Drainage area = 0.190 ac Runoff coeff. = 0.89*
Intensity = 4.481 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Storm duration = 22xTc
Target Q = 0.620 cfs Est. Req'd Storage= 390 cuft
* Composite (Area/C) = [(0.020 x 0.35) + (0.170 x 0.95)] / 0.190

Post Developed To Storage

Qi) Hyd. No. 4 -- 25 Year Q (cfs)

1.00 1.00
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= Hyd No. 4 Mod. Rational Est. Storage = 390 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1
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Hyd. No. 5
UG Tank
Hydrograph type = Reservoir Peak discharge = 0.457 cfs
Storm frequency = 25yrs Time to peak = 26 min
Time interval = 1 min Hyd. volume = 982 cuft
Inflow hyd. No. = 4 - Post Developed To Storage Max. Elevation = 144,95 ft
Reservoirname = <New Pond> Max. Storage = 501 cuft
Storage Indication method used.
UG Tank
Q (cfs) Hyd. No. 5 -- 25 Year Q {cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 / \\ 0.70
0.60 / \ 0.60
0.50 / | 0.50
y"\\
0.40 A AN 0.40
/
il BRI
0.30 / 0.30
, AN
0.20 - \ N 0.20
0.10 \\ 0.10
0.00 / —— .00
0 10 20 30 40 50 60 70 80 90 100

Time (min)

e Hyd NoO. 5 e Hyd NoO. 4 Total storage used = 501 cuft
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Hyd. No. 4
Post Developed To Storage

Thursday, Mar 30, 2017

Hydrograph type = Mod. Rational Peak discharge = 0.949 cfs
Storm frequency = 100 yrs Time to peak = 10 min
Time interval = 1 min Hyd. volume = 1,253 cuft
Drainage area = 0.190 ac Runoff coeff. = 0.89*
Intensity = 5.614 in/hr Tc by User = 10.00 min
IDF Curve = trenton1986.idf Storm duration = 22xTc
Target Q = 0.760 cfs Est. Req'd Storage= 501 cuft
* Composite (Area/C) = [(0.020 x 0.35) + (0.170 x 0.95)] / 0.190
Post Developed To Storage
Q (cfs) Hyd. No. 4 -- 100 Year Q{efs)
1.00 1.00
0.90 / i ! \ 0.90
0.80 : : 0.80
/ A
0.70 = ‘ L 0.70
[ A
T | ¥
0.60 / / | T \\ 0.60
0.50 / T 0.50
0.40 / \ 0.40
0.30 / [ o \ 0.30
0.20 | 1 X 0.20
7 \
0.10 A 0.10
7.‘7'
0.00 4= 0.00
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Time (min)

Mod. Rational Est. Storage = 501 cuft
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Hyd. No. 5
UG Tank
Hydrograph type = Reservoir Peak discharge = 0.664 cfs
Storm frequency = 100 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 1,235 cuft
Inflow hyd. No. = 4 - Post Developed To Storage Max. Elevation = 145.79 ft
Reservoirname = <New Pond> Max. Storage = 645 cuft
Storage Indication method used.
UG Tank
Q (cfs) Hyd. No. 5 — 100 Year Q (o8]
1.00 1.00
0.90 / \‘ 0.90
0.80 / \ 0.80
0.70 / A\ 0.70
0.60 / \ 0.60
0.50 / 0.50
/‘
QP A
0.40 74 N 0.40
/ \
0.30 / 0.30
/ \
/ N
0.20 / \ \ 0.20
0.10 / j \ \\ 0.10
0.00 &= ——=—mm= ()00
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Time (min)

= Hyd No. 5 = Hyd No. 4 Total storage used = 645 cuft
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