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1.

STORMWATER MANAGEMENT REPORT
PROPOSED RESIDENTIAL DEVELOPMENT
1012-1022 AVENUE C
BLOCK 64 LOTS 2 &3
BAYONNE, NEW JERSEY

INTRODUCTION

This report has been prepared to analyze the impacts of the proposed development
and to determine the operational capability of the proposed stormwater management
detention system as well as compliance with the 1012-1022 Avenue C Redevelopment
Plan requirements governing this site.

The project consists of the construction of a five-story residential building containing
40 units, a 44-space parking garage containing surface parking and semi-automated
units, building support spaces, approximately 1,150 square feet of building amenity
and recreational space in a roof terrace, and green roofs with an area of 2,595 square
feet.

This project does not meet the definition of a “major development” under the State
of New Jersey Stormwater Management Regulations (NJAC 7:8). The project is not
subject to NJDEP water quality standards for TSS because it will disturb less than an
acre of land and not add more than % acre of additional impervious surface. The
project is also exempt from NJDEP groundwater recharge requirements because the
project is considered an “urban redevelopment area.”

The Redevelopment Plan for this site requires stormwater reductions such that post-
construction peak runoff rates for the two-, ten-, and one-hundred-year design storm
events are 50%, 75%, and 80%, respectively, of the pre-construction peak runoff
rates. The limit of disturbance for the project is 12,474 sq. ft. with approximately 51 %
of this area comprised of impervious pavement and roof surfaces under pre-existing
conditions. Under the proposed conditions, the project area will be comprised of
approximately 73% roof surfaces, 21% green roofs, and 6% pervious pavers.

METHODOLOGY AND DESIGN

Models were developed for this analysis based on USDA Soil Conservation Service
(SCS) Unit Hydrograph Methodologies and the SCS TR-20 runoff method. Runoff
Hydrographs were developed for the purpose of this analysis based on Region D
rainfall distribution for a 24-hour period.



Three separate storms (2-year, 10-year, and 100-year frequencies) were modeled to
determine pre-development flows. The stormwater management system for the
project was designed to generate post-development peak runoff rates for the 2, 10,
and 100-year design storm events no greater than the pre-construction peak runoff
rates. The three storms were modeled in the post-development condition to assess
compliance with the Redevelopment Plan requirements.

2.1 Soils

Based on the Hudson County Soils Survey information available from the USDA
Natural Resources Conservation Service WebSoil Surveys, the soil native to the
site consists of urban land, till substratum, 0 to 8 percent slopes (URTILB) with no
hydrologic soil group specified. Per Chapter 12 of the N] BMP Manual, HSG B is
used for pre-development analysis and HSG D for post-development analysis.
See Appendix B.

2.2 Runoff Curve Numbers

SOURCE: NEH - PART 630 - CHAPTER 9

2.3 Rainfall Intensity

Rainfall data used in the stormwater calculations of this report is based on
NOAA Atlas 14 Point Precipitation Frequency Estimates for Hudson County, NJ.
The complete PF Tabular point precipitation frequency estimates are shown in
Appendix C. A portion of Appendix C is provided below:



PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches}1
el Average recurrence interval (years)
N 2 || s | 1o 25 50 | 100 | 200 500 || 1000
Smin ‘ 0.334 0.398 0.471 0.525 0.594 0.642 2“5 0.690 J 0.733 J 0.788 0.832 J
(0.305-0.367) |(0.364-0.438) |(0.430-0.518) |(0.478-0.577) |(0.539-0.653)|(0.579-0.706) (0.6 18-0.758)|[(0.653-0.808){|(0.693-0.872)|(0.726-0.925
e I I 0 P P ) O
0.485-0.583)|((0.581-0.698)||(0.687-0.828)||(0.762-0.920)|| (0.853-1.03) || (0.915-1.12) || (0.975-1.20) || (1.03-1.27) || (1.08-1.37) | (1.13-1.44)
45.min || 0662 0.795 0.948 1.05 1.19 1.28 137 145 1.55 ‘ 1.62
0.605-0.72 [;n.nm.sn”(o,ssm.m) (0.960-1.16) || (1.08-1.31) || (1.16-1.41) || (1.23-1.51) || (1.29-1.60) || (1.37-1.72) || (1.42-1.80)
30-min || 0904 [ 1.09 134 1.52 1.75 1.92 2.09 2.24 2.45 2.60
{n.szr.o,m; (1.00-1.20) || (1.22-1.47) || (1.38-1.67) || (1.58-1.92) || (1.73-2.11) || (1.87-2.29) || (2.00-2.47) || 2.18-2.71) || (2.27-2.89)
P ‘ 112 137 1.7 1.97 2.32 2.59 2.86 313 3.50 3.78
(1.03-1.24) || (1.25-1.50) || (1.56-1.88) || (1.80-2.17) || (2.10-2.55) || (2.33-2.84) || (2.56-3.15) || (2.79-3.45) || (3.08-3.88) || (3.30-4.20)
Sk ‘ 1.38 1.68 213 2.48 2.96 335 3.76 4.18 477 5.24
(1.26-1.53) || (1.54-1.86) || (1.94-2.36) || (2.25-2.74) || (2.67-3.27) || (3.00-3.70) || (3.34-4.15) || (3.694.62) || (4.16-5.29) | (4.52-5.82)
Shr ‘ 154 1.87 2.37 2.76 3.30 3.75 4.20 4.69 5.36 5.89
(1.40-1.70) || (1.71-2.07) || 2.16-2.62) || (251-3.04) || (298-384) || (3.36-4.13) || (3.74-4.63) || (4.135.17) || (4.665.92) | (5.07-6.53)
oh ‘ 1.98 2.40 3.03 353 4.25 4.85 547 6.14 7.10 7.88
r || (1.81-2.18) || (2.19-2.85) || (2.76-3.33) || (3.20-3.88) || (3.834.66) || (4.33-5.31) || (4.85-6.00) || (5.40.6.75) || (6.14-7.82) || (6.73-8.71)
12:hr ‘ 2.42 2.93 3.72 4.37 5.31 6.12 6.98 7.92 9.30 10.5
(2.21-2.66) || (2.68-3.22) || (3.394.07) || (3.97-4.77) || (4.795.78) || (5.47-6.65) || (6.16-7.59) || (6.928.63) || (7.97-10.1) | (8.83-11.4)
24-hr ‘ 272 3.20 421 4.99 6.16 7.16 8.27 9.50 1.3 129
(2.51-2.96) || (3.04-3.58) | (3.88-4.57) || (450.541) || (563-6.66) || (6.50-7.74) || (7.44-8.94) || (8.46-10.3) || (9.94-12.3) || (11.2-14.1)
Per NJAC 7:8-5.7© and (d) and Tables 5-5 and 5-6, the NOAA Atlas 14 data is
adjusted as noted below:
Design Storm Event NOAA Atlas 14 Current Adjusted Future Adjusted

(years) rainfall depth (inches) | rainfall depth (inches) | rainfall depth (inches)
2 3.29 3.39 3.92
10 4.99 5.24 5.94
100 8.27 9.01 10.17

2.4 Time of Concentrat

ion

Rainfall intensities utilized in hydrologic analyses are based on the time of

concentration of the drainage area being analyzed. Time of concentration is

defined as the time for runoff to travel from the hydraulically most distant point

of a watershed to a point of interest. Values of the time of concentration were

determined using the methods described in the National Engineering Handbook -

Part 630 Hydrology - Chapter 15 Time of Concentration and calculated in the
National Resource Conservation Service (NRCS) TR-55 Worksheet 3: Time of

Concentration (T;) or Travel Time (Tt). Based on input values for surface roughness

coefficients, land slope, rainfall, Tc flow path length from drainage area maps

(Appendices D and E), and other criteria, the T; for various segments of flow

were calculated and combined to determine the T. for pre- and post-

development conditions. The TR-55 Worksheets for current and future adjusted

rainfall depths are provided in Appendix F.



2.5 Calculation Software

The calculations shown in this report include hydrologic analysis utilizing
HydroCAD® 10.20-7a developed by HydroCAD® Software Solutions, LLC. The
HydroCad® software was utilized to develop pre- and post-development
hydrographs for comparative analysis purposes to assess compliance with the
Redevelopment Plan requirement that post-construction peak runoff rates for the
2-,10-, and 100-year design storm events are 50%, 75%, and 80%, respectively, of
the pre-construction peak runoff rates.

3. PRE-DEVELOPMENT CONDITIONS

The pre-development site area consists of a 3-story former synagogue and attached 2-
story building. A Pre-Development Drainage Map, showing drainage areas, HSG
group, and time of concentration flow paths is shown in Appendix D of this report. A
hydrologic diagram for the pre-development condition is shown in Appendix G.

3.1 Surface Coverage/Pre-Development

Existing Drainage Area 1, Dg1 includes pre-existing building roofs that drain to
roof drains leaders and directly to the municipal sewer in the bed of Avenue C.
Dr1 has an area of 5,355 sq. ft. A time of concentration of 1.2 minutes has been
calculated for this drainage area at both current and future adjusted rainfall
depths. A hydraulic curve number of CN=98 has been utilized.

Existing Drainage Area 2, Dg, includes the pre-existing on-site landscaped areas

behind and to the south of the buildings that drains from a high point to the
municipal inlet on West 49th Street and Avenue C. Dg» has an area of 4,318 sq. ft.
A time of concentration of 3.6 minutes has been calculated for this drainage area
at current adjusted rainfall depth and 3.0 minutes at future adjusted rainfall
depth. A hydraulic curve number of CN=79 has been utilized.

Existing Drainage Area 3, Dgs includes paved areas that drain to the municipal
inlet on West 49th Street and Avenue C. Dgs has an area of 1,028 sq. ft. A time of
concentration of 1.8 minutes has been calculated for this drainage area at current
adjusted rainfall depth and 1.2 minutes at future adjusted rainfall depth. A
hydraulic curve number of CN=98 has been utilized.

Existing Drainage Area 4, Drs includes the pre-existing on-site landscaped areas
at the rear of the property that drain to the ROW line of West 49t Street (POI-1).
Drs has an area of 1,773 sq. ft. A time of concentration of 1.2 minutes has been

calculated for this drainage area at both current and future adjusted rainfall
criteria. A hydraulic curve number of CN=79 has been utilized.
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3.2 Hydrologic Conditions

Pre-development hydrograph reports for the 2 -, 10- and 100-year storm events
are provided in Appendix H.

POST-DEVELOPMENT CONDITIONS

The post-development site area consists of six distinct drainage areas as described
below. A Post-Development Drainage Map, showing drainage areas, HSG group,
and time of concentration flow paths is shown in Appendix E of this report. A
hydrologic routing diagram for the post-development condition is shown in
Appendix G.

4.1 Surface Coverage/Post-Development

Proposed Drainage Area 1A, Dria includes green roof area on the proposed
building main roof. The project proposes to use the HydroTech® intensive green
roof assembly with 4” media depth and GR-10 garden drain. Stormwater
generated on these green roof systems will be collected and conveyed to the

proposed stormwater detention system where stormwater will be detained and
released at a controlled rate to the municipal sewer system. A time of
concentration of 6.0 minutes has been calculated for this drainage area at current
adjusted rainfall depth and 5.2 minutes at future adjusted rainfall depth. Dpia has
a total area of 2,270 sq. ft. Hydraulic curve numbers have been determined to be
CN=87, CN=88, and CN=89 under current adjusted rainfall criteria and CN=88,
CN=92, and CN=90 under future adjusted rainfall data for the 2-, 10-, and 100-
year storms, respectively, consistent with NJDEP BMP methodology - see
Appendix J.

Proposed Drainage Area 1B, Dpip includes the conventional higher roof system

located at the roof level located above the 5% floor. Stormwater generated on this
roof will be collected and conveyed to the proposed underground stormwater
detention system where stormwater will be detained and released at a controlled
rate to the municipal sewer system. A time of concentration of 0.6 minutes has
been calculated for this drainage area at both current and future adjusted rainfall
depth. Dip has an area of 7,770 sq. ft. A hydraulic curve number of CN=98 has
been utilized.

Proposed Drainage Area 2, Dp includes the conventional lower roof system
located at the roof level located above the 1st floor/garage level. Stormwater
generated on this roof will be collected and conveyed to the proposed
underground stormwater detention system where stormwater will be detained
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4.2

and released at a controlled rate to the municipal sewer system. A time of
concentration of 0.6 minutes has been calculated for this drainage area at both
current and future adjusted rainfall depths. Dp, has an area of 1,408 sq. ft. A
hydraulic curve number of CN=98 has been utilized.

Proposed Drainage Area 3, Dps includes green roof area on the proposed building
lower roof. The project proposes to use the HydroTech® intensive green roof
assembly with 4” media depth and GR-10 garden drain. Stormwater generated on
these green roof systems will be collected and conveyed to the proposed

stormwater detention system where stormwater will be detained and released at
a controlled rate to the municipal sewer system. A time of concentration of 4.2
minutes has been calculated for this drainage area at both current and future
adjusted rainfall depths. Dps has a total area of 325 sq. ft. Hydraulic curve
numbers have been determined to be CN=87, CN=88, and CN=90 under current
adjusted rainfall criteria and CN=88, CN=90, and CN=90 under future adjusted
rainfall data for the 2-, 10-, and 100-year storms, respectively, consistent with
NJDEP BMP methodology - see Appendix J.

Proposed Drainage Area 4, Drss includes pervious pavement draining to the curb
ROW line at West 49t Street (POI-1). A time of concentration of 4.2 minutes has
been calculated for this drainage area at current adjusted rainfall depth and 3.6
minutes at future adjusted rainfall depth. Dps has an area of 701 sq. ft. A
hydraulic curve number of CN=89 has been utilized.

Hydrologic Conditions

Post-development hydrograph reports for the 2 -, 10- and 100-year storm events
are provided in Appendix I.

STORMWATER MANAGEMENT SYSTEM DESIGN

5.1

Stormwater Detention System

All stormwater runoff from the upper/lower building roofs and the green roofs will

be routed, via the direct connection of roof leaders and storm drains, to a stormwater

detention system that consists of two sections of 42” diameter ADS N-12 pipe, each

66 feet in length. Outlet control is provided by five separate outlets on the interior

wall of the outlet control structure (see Outlet Connectivity below). Storm water

exiting the detention system discharges via an 8” PVC sewer to the combined sewer
in the bed of Avenue C.



Outlet Connectivity

STRUCTRE ELEVATION
Orifice (2.5” diam.) 43.80
Orifice (2.5” diam.) 44.40
Orifice (6.0” diam.) 45.50
Orifice (3.0” diam.) 46.70
Weir 48.10
Maximum Elevation 49.40
8” Storm Sewer Outfall 43.80

6. STORMWATER QUANTITY COMPARATIVE ANALYSIS

A comparative analysis of pre-development and post-development hydrographs for
the 2-, 10- and 100-year storm events utilizing current adjusted and future adjusted
rainfall data is presented below to demonstrate compliance with the design
methodology intent.

Peak Runoff Summary and Compliance - Current Adjusted Rainfall

MUNICIPAL SEWER - Pre vs Post - Current Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.71 0.34 47.9 % v
10 1.18 0.64 54.2 % v
100 2.17 1.65 76.0 % v

POA-1 - Pre vs Post - Current Adjusted Runoff Rates

Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.08 0.03 37.5 % v
10 0.16 0.06 37.5% v
100 0.33 0.13 39.4 % v

Peak Runoff Summary and Compliance - Future Adjusted Rainfall

MUNICIPAL SEWER - Pre vs Post - Future Adjusted Runoff Rates
Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.84 0.38 45.2 % v
10 1.37 1.02 74.4% v
100 2.48 1.97 79.4 % v
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POA-1 - Pre vs Post - Future Adjusted Runoff Rates
Design Peak pre- Peak post- Post-development | Conformance
Storm development development percent of pre- with RDP
(years) (cfs) (cfs) development
2 0.11 0.04 36.4 % v
10 0.19 0.08 42.1% v
100 0.39 0.15 38.5 % v

7. STORM SEWER LATERAL DESIGN

Maximum Capacity of Storm Sewer Lateral using Manning’s Formula

1.49
Q= (—) AR?/3vS
n where: Q = flow rate (cfs)

n = Manning’s Coefficient = 0.010

A = Flow Area = 0.342 sq. ft. (flowing full)

R = Hydraulic Radius = 0.165 sq. ft. (flowing full)
S =Slope = 0.02 ft./ft.

Solving the equation for Q yields a flowing full capacity of 2.63 cfs. This capacity
exceeds the 100-year storm peak post-development flow of 2.46 cfs assuming failure
of the detention system. The calculation demonstrates that the proposed pipe has
sufficient capacity to convey runoff from the 100-year design storm.

8. CONCLUSIONS

Based on the analysis, the proposed stormwater detention system complies with the
minimum requirement that post-construction peak runoff rates for the two-, ten-,
and one-hundred-year design storm events are 50%, 75%, and 80%, respectively, of
the pre-construction peak runoff rates, both calculated for current adjusted and
future adjusted rainfall depths.



APPENDIX A - VICINTY MAP

PROJECT SITE

Scale: 1”7 = 1000 ft.

Source:

NJDEP ARCGIS/GEO-WEB
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APPENDIX ] - GREEN ROOF CALCULATIONS

DESIGN OF GREEN ROOF

The site design includes two green roof areas. These green roofs are designed to allow
stormwater to infiltrate through a growing medium. This process results in reduced curve
number values for the portion of the roofs that contain green roof areas. Infiltrated
stormwater is routed through a drainage layer to the roof drainage system and to the on-
site stormwater detention system. All excess stormwater not infiltrated through the
growing medium is directed to overflow drains that also connect to the stormwater
detention system.

The selected green roof system is:
HydroTech® extensive GR10 + 4” LiteTop engineered growing media
e 20% 1-7 mm pumice
e 60% 4-10 mm pumice

e 20% composted pine bark fines

The green roof system has been designed per NJAC 7:8 and the New Jersey Stormwater
Best Management Practices.

The following calculations determine green roof criteria for use in hydraulic calculations
for:

e Using Current Adjusted Rainfall Data

e main green roof
e lower green roof

e Using Future Adjusted Rainfall Data

e main green roof
e lower green roof
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MAIN GREEN ROOF - CURRENT ADJUSTED
Green Roof Area = 2,270 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =2,270 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =41in

n2=0.02 (reduced for back-to-back storm condition)

S, = 2270 x [(4 x 0.231) + (4 x 0.02)] /12 = 190 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF - 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 597 190 407
10-year 946 190 756
100-year 1,659 190 1,469

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 407 2,270 2.15
10-year 756 2,270 4.00
100-year 1,469 2,270 7.76
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.39 2.15 87
10-year 5.24 4.00 88
100-year 9.01 7.76 89

Figure 10-2 ES-1001 graphical solution of the equation Q=

8

(P-0.28)

P+0.85

Rainfall (F)
Runoff (@)

-3

]
Initial Time |
abstraction I Infiltration
curve

Direct runoff (Q) in inches

Lo

(P12

L):Pl,, ]

With P= I; 82 [+F
and F=P-I,

Carves on this sheet are for the
case 1,=0.28, so that,
o (P-0.28)%
P+0.58

s,

Rainfall () in inches
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LOWER GREEN ROOF - CURRENT ADJUSTED
Green Roof Area = 325 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =325 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =41in

n2=0.02 (reduced for back-to-back storm condition)

S, = 3250 x [(4 x 0.231) + (4 x 0.02)]/12 = 27 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF - 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 85 27 58
10-year 135 27 108
100-year 238 27 211

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 58 325 2.14
10-year 108 325 3.99
100-year 211 325 7.79
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Determination of Adjusted Curve Number:

Figure 10-2 ES-1001 graphical solution of the equation Q=

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Direct runoff (Q) in inches

8

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.39 2.14 87
10-year 5.24 3.99 88
100-year 9.01 7.79 90
(P-0.28)

P+0.85

-3

Lo

Rainfall (F)
Runoff (@)

Initial
ahstraction I,

Time ’

Infiltration
curve

Q=

(P12
P18

With P= I; 82 [+F
and F=P-I,

Carves on this sheet are for the
case 1,=0.28, so that,

L (P-0.28)%
PH0.8S

s,

Rainfall () in inches
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MAIN GREEN ROOF - FUTURE ADJUSTED
Green Roof Area = 2,270 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =2,270 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =41in

n2=0.02 (reduced for back-to-back storm condition)

S, = 2270 x [(4 x 0.231) + (4 x 0.02)] /12 = 190 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF - 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 697 190 507
10-year 1,079 190 889
100-year 1,878 190 1,688

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 507 2,270 2.68
10-year 889 2,270 4.70
100-year 1,688 2,270 8.92
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number

for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm . . Direct Runoff Adjusted Curve
Event Rainfall Depth (in) Depth (in) Number
2-year 3.92 2.68 88
10-year 5.94 4.70 89
100-year 10.17 8.92 90

Figure 10-2 ES-1001 graphical solution of the equation Q=
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LOWER GREEN ROOF - FUTURE ADJUSTED
Green Roof Area = 325 sf

Hydraulic Computations:

Calculation of runoff retention of the proposed Green Roof:

SA =325 sf

d=4in

n1=0.231 (NJ-BMP 9.4, page 13)

DL =41in

n2=0.02 (reduced for back-to-back storm condition)

S, = 3250 x [(4 x 0.231) + (4 x 0.02)]/12 = 27 cf

Calculation of discharged runoff volume from the roof area for 2, 10 and 100-year
storms for impervious roof with 2,270 sf area under current adjusted rainfall data:

Discharged Runoff Volumes for NOAA 24-hr region D rainfall distribution
without green roof (HydroCAD®10.20-7a software):

IMPERVIOUS ROOF RUNOFF - 2-yr STORM
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IMPERVIOUS ROOF RUNOFF - 10-yr STORM

IMPERVIOUS ROOF RUNOFF - 100-yr STORM

(A) (B) (A)-(B)
Storm Runoff Volume (cf) Storage Discharged Runoff
Event (Impervious Surface) Volume (cf) Volume (cf)
(Green Roof)
2-year 100 27 73
10-year 164 27 137
100-year 269 27 242

Calculation of direct runoff depth for green roof:

Direct runoff depth, Q, is calculated by multiplying the green roof discharged

runoff volume (cf) by 12 in/ft and dividing by the green roof area:

Storm Discharged Runoff | Green Roof Area | Direct Runoff Depth
Event Volume (cf) (sf) (in)
(green roof) (Green Roof)
2-year 73 325 2.69
10-year 137 325 5.06
100-year 242 325 8.93
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Determination of Adjusted Curve Number:

Utilizing Figure 10-2 from NEH Part 630 (see below), the adjusted curve number
for the 2-, 10-, and 100-year storms are calculated, as depicted below:

Storm Rainfall Depth (i Direct Runoff Adjusted Curve
Event ainfall Depth (in) Depth (in) Number
2-year 3.92 2.69 88
10-year 5.94 5.06 89
100-year 10.17 8.93 90
. " , : \ (P-0.28)
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