
THOMAS J. EVANS 
Director of Revenue and Finance CODE ENFORCEME T DEPT. 

DAVID BERRY

Construction Official 
Zoning Official 

May 6. 2026 

Mr. Benjamin L. Lindeman 
536-544 Washington Avenue

utley, NJ 07110

TOWNSHIP OF NUTLEY 
I KE EDY DRIVE 

NUTLEY. NEW JERSEY 07110 

TELEPHONE: (973) 284-4957 · FACSIMILE: (973) 284-0071 

REVISED 

RE: Preliminary and Final Major Site Plan 
Proposed Use: Industrial/Warehouse/Office 
536-544 Washington Avenue
Block/Lot: 1502/12

BUii.DiNG 

PLUMBING 

ELECTRICAL 

FIRE 

ZONING 

Dear Mr. Lindeman, 

Your request for a zoning permit. on behalf of your client Galaxy Invest, Inc., at the above referenced address, to 
construct a new 24. 740 sf. industrial warehouse and office space, with site improvements. parking lot, lighting. 
landscaping, etc. as shown on the preliminary and final major site plan by MCB Engineering Associates LLC date March 
18, 2026 and plans by Sanbardesign dated March 18, 2026 is denied for the following reasons: 

This property is located in a M-0 district as shown on the Nutley Zoning Map. 

Chapter 700. Article XIII, Section 700-94 A. (3) of the Codes of utley states each property shall not have more than one 
driveway and one curb cut. 

Chapter 700. Article XIII, Section 700-94 A. (3) (b) of the Codes of Nutley states curb cuts in all other districts shall not 
exceed 24 feet in length. 

Tlte property is proposed to ltave two driveways and two curb cuts rmd will exceed 24' eaclt. 

A preliminary review of the preliminary and final major site plan by MCB Engineering Associates dated March 18, 2026 
r

indicates the following items arc missing f om the Township site plan checklist (Attachment 600-1 ). 
B. 23 copies of application and site plan (hard copy and digital).
C. Fee: in accordance with Schedule of Fees 85-42.
E. Date certified as complete.
F. (3) A place for signatures of the Chairman and Secretary of the approving board.

(6) The zone district and the zone districts of adjoining properties within 400 feet.
(7) All entrances and exits to public streets on site and within 400 feet thereof.
(8) All property lines, streets, roads, retaining walls, rock outcrops, marsh areas, ponds and streams within

400 feet.
(26) All existing easements, deed restrictions. other covenants and previous variances granted for the property.
(27) The floor plan of proposed structures. with accompanying front. rear. and side elevations drawn to scale. 
(29) A soil erosion and sediment control plan.

(30) Applications filed with the county.
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536-544 Washington Avenue

Waivers rnay be requested and approved onlv by the Planning Board

Once the plans are revised and resubmitted, the following will be required to schedule a hearing rvith the Planning Board

l. 23 copies ofthe Architect and Engineer Plans (hardcopies and a digital copy)
2. 23 copies ofthe application (hardcopies and a digital copy)
3. 23 copies ofthe Site plan checklist
4. Building elevation views ofadjacent properties
5. All lees rnust be paid

lntbrrration on procedures for an appcal of this decision to the Planning Board can bc oblaincd lionr Jessica Liebold at
(973) 284-4957 or j liebold@n utleynj.org. lt should be noted tlrat. under State Statutc. noticc ot'appeal olthisdccision
nust be filed with this office no later thal twenty (20) calendar days Irorr the date of this nolice.

Any changes to the proposed plans must be submitted prior the applications being returned to the Code Enforcement
Office. No changes can be made once the application is received by this office.

S incere ly.

vid Berry
Zoning Official

\

(31) Construction Official will require building elevation views of ad.jacent properties. [Added 5-5-2015 y Ord.
No. 33051

A non-refundable variance fee of $500 and an escrow fee of $750 lor professional review and a fee of $1.500 for
preliminary and final site plan approval, and an escrow fee of $3.000 for professional review, in connection with lour
appeal is to be paid to the Code Enforcement Office in order to begin the application prccess. 4!!Jg_gN_!!!S!_!!!b
must he Doitl lo date prior to tlre processing of o variance fee,

ry
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To be completed by To*,nsh ip sttll ult

Date oi Den ial Letter

Application Fees

Date Filed -"1

$ d,su>
-Efo lrto Application No -A!-o

{ rs-o/ W3,oooEscrow Fees

Revreu'ed for completenes

*:B*:**t**xr.<*r.<**x*****x****,4,(i.*********,1*t****+*,ix1.1.1.{.1r*r.*r(r.r.**i(r.r(r.r<i<{.i<,*********

I. ST'BJECT PROPERTY

Location 5 36- 544 lriashington Avenue Zoning District _

Lot(s) 12Tar \'lap Page

Page Lo(s)

Dimensions Frontage Depth Total Area

2. .{,PPLICANT

run6. Galaxy Invest, InC.

B lock l- 501

Block

Address Po sox 190, Fort Lee, N) 07024

T elephone Number 551-404-0559 Soc ial Securitl No.

f Corporation I Partnership E IndividualApplicant is a

r LLC

1

1

L

N

Hearing Date _



Commercial/Office (Vacant)
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11. APPLICATION REPRESENTS A REQUEST FOR THE FOLLOWING:

SUBDIVISION:

Minor Subdivision Approval
Subdivision Approval (Preliminary)
Subdivision Approval (Final)

Number of lots to be created _______ Number of dwelling units _______
(including remainder lot) (if applicable)

SITE PLAN:

Minor Site Plan Approval 
Preliminary Site Plan Approval [Phases (if applicable) _______
Final Site Plan Approval [Phases (if applicable) _______
Amendment of Revision to an Approved Site Plan 
Area to be disturbed (square feet) _______
Total number of proposed dwelling units _______
Request for waiver from site plan review and approval
Reason for request:________________________________________________________

________________________________________________________________________

________________________________________________________________________

Informal Review
Appeal decision of an Administrative Officer [N.J.S. 40:55D-70a]
Map or ordinance interpretation of special question [N.J.S. 40:55D-70b]
Variance Relief (hardship) [N.J.S. 40:55D-70c(l)]
Variance Relief (substantial benefit) [N.J.S. 40:55D-70c(2)]
Variance Relief (use) [N.J.S. 40:55D-70d]
Conditional use approval [N.J.S. 40:550-67]
Direct issuance of a permit for a structure in bed of a mapped street, public drainage way,
or flood control basis [N.J.S. 40:550-34]
Direct issuance of a permit for a lot lacking street frontage [N.J.S. 40:550-35]

12. VARIANCE INFORMATION

Sections of Ordinance from which a variance is requested: ______________________________

______________________________________________________________________________

13. WAIVERS

Waivers requested of development standards and/or submission requirements: [attach additional
pages as needed] _______________________________________________________________

_____________________________________________________________________________

See site plan for design waivers. Zoning Denial not

No municipal variances 

included, as same was not timely provided by zoning officer. 

✔

✔

requested. 
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CHECKLIST FOR SITE PLAN APPLICATION 
600 Attachment I 

 
 

  
COMPLIES 

 
DEFICENT 

WAIVER 
SOUGHT 

A. Type of site plan:    

(1) Repairs (interior).    

(2) Renovation or alteration (exterior).    

(3) Certificate of continued use.    

(4) Zoning permit.    

(5) Change of use.    

(6) Sign.    

(7) Addition.    

(8) Percent or size of addition    

(9) New structure    

(10) New accessory structure.    

(11) Use group.    

B. Eighteen copies of application and site plan X   

C.  Fee: in accordance with Schedule of Fees  X   

D.  Date received application    

E.  Date certified as complete    

  

X



  
COMPLIES 

 
DEFICENT 

WAIVER 
SOUGHT 

F. All plans submitted shall be drawn at a scale 
not smaller than one inch equals 20 feet, 
signed and sealed by a professional engineer, 

architect or professional planner, and shall 

bear the signature and seal of the licensed 
land surveyor as to topography and boundary 
survey data and shall contain the following: 

 

   

(1) The name and title of the applicant owner and the   

person preparing the map. 
X   

(2) The date, scale and North point. X   

(3)  A place for the signatures of the Chairman and 

Secretary of the approving board. 
X   

(4) The Tax Map lot and block numbers. X   

(5) The bearing of all property lines with reference to north 

and south and the length of these lines. And streams 

within 400 feet.  

X   

(6) The zone district and the zone districts of adjoining 

properties within 400 feet. 
X   

(7) All entrances and exits to public streets on site and 

within 400 feet thereof. 
  X* 

(8) All property lines, streets, roads, retaining walls, rock 

outcrops, marsh areas, ponds. 
  X* 

(9) The location of principal and accessory structures, with 

dimensions of the structures and distances to lot lines. 
X   

(10) All setback dimensions, landscaped areas,   fencing and 

trees over six inches in caliper. 
X   

(11) The location of all signs and exterior lighting, with the 

size and height of signs and light fixtures and the 

strength in lumens and direction of illumination. 

X   

(12) The stormwater system, including roof leaders and 

inlets, and design data supporting the adequacy of the 

system to handle twenty-five-year storm flows. 

X   

(13) The sanitary sewage disposal system. X   

(14) The water supply system and all other utilities. X   

(15) All curbs, sidewalks, driveways, parking space layouts 

and off-street loading areas, with dimensions. 
X   

(16) The rights-of-way, easements and all lands to be 

dedicated to the county. 
X   

(17) The names of owners and use of property of all lands 

adjacent to the property and block and lot numbers.  
X   

(18) The site plan drawn on a sheet size of 8.5 inches by 13 

inches, 15 inches by 21 inches or 24 inches by 36 

inches. 

X   

    



 

COMPLIES 
DEFICENT 
 

WAIVER 
SOUGHT 

(19) The entire property shall be shown; when impossible 

on the required sheet size, a key map is permitted. 
X   

(20) Existing and proposed contours, with a contour interval 

not more than two feet for slopes less than 10%; 

existing contours by dashed lines, proposed by solid 

lines. 

X   

(21) The proposed finished grade elevations at all corners 

of existing and proposed buildings. 
X   

(22) The proposed use of the building. X   

(23) The proposed use of the outdoor area.  X   

(24) The floor space of each building and the total number 

of parking spaces and estimated occupancy of 

employees. 

X   

(25) The distances along right-of-way lines of existing 

streets abutting the property to the nearest intersection. 
X   

(26) All existing easements, deed restrictions, other 

covenants and previous variances granted for the 

property. 

X   

(27) The floor plan of proposed structures, with 

accompanying front, rear and side elevations drawn to 

scale. 

X   

(28) A landscaping plan, buffer plan and landscaping 

schedule showing the number, size and species of 

plantings. 

X   

(29) A soil erosion and sediment control plan. X   

(30) Applications filed with the county.   X* 

(31) Construction Official may require building elevation 

views of adjacent properties. 

 [Added 5-5-2015 by Ord. No. 3305] 

 600 

  X* 

    

*See attached Waiver Memorandum 
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 P.O. Box 588, 11 Furler Street, Totowa, New Jersey  07511-0588 

 Phone: (973) 812-6680 • Facsimile: (973) 812-6681 
email: mcbea@mcbea.com • Certificate of Authorization Number 24GA28108300
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MEMORANDUM 
 
To:    Township of Nutley Planning Board 
From:   Matthew Clark 
Date:   05/13/2026 
Subject: 536-544 Washington Avenue 

(Site Plan Checklist Waiver Comments); Site Plan Application 
 
  
Below are comments associated with the site plan checklist waivers:  
 
Township of Nutley – Checklist for Site Plan Application: 
 
F. (7) & (8)   
 

A boundary & topographic survey has been provided as part of the site plan application. These checklist 
items have been provided for onsite and for the immediate adjacent properties that adjoin the project 
tract. In addition, the first sheet of the site plan set provides for aerial & tax key maps depicting these 
checklist items within the requested 400’ limits. Based on such & the scope of the development program 
which is a permitted use a checklist waiver is requested from providing a “surveyed” depiction of these 
items within 400 feet of the site. 

 
F. (30)  
 

It is our understanding that approval from the Essex County Planning Board is not required for the project 
based on its location (not fronting along a county road) nor is it not impacting a county facility. Therefore, 
a checklist waiver is requested from providing an application for approval to the county. 

 
 
F. (31)  
 

The Construction official “has” requested building elevation views of adjacent properties based on the 
Zoning Official’s May 4, 2026, letter. Such will be provided before the pending board hearing as exhibits 
to the application. Based on such a checklist waiver is requested from providing these at the time of 
application submission. 
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Grand Summary 

 
This project exceeds the threshold of major development and must comply with the rules of the 

Township of Nutley ordinance section 622.  The following grand summary provides the results of this design.  
All supporting details are contained throughout this report. 

 

Storm Water Quantity Reduction 

 
Storm water quantity reduction is accomplished by utilizing the strategy outlined in the Township of 

Nutley, ordinance §622-4R(2)(a), which states to “Demonstrate through hydrologic and hydraulic analysis that 
for stormwater leaving the site, post-construction runoff hydrographs for the two-, ten-, and 100-year storm 
events do not exceed, at any point in time, the pre-construction runoff hydrographs for the same storm events”. 

 
This is accomplished by utilizing a green roof on a portion of the proposed building. 

 

Storm Water Quality Enhancement 

 
Water quality enhancement is accomplished by designing an overall reduction of motor vehicle 

surfaces. 
 

 Area 

Existing Conditions 38,222 sf 

Proposed Conditions 33,198 sf 

 

Ground Water Recharge 

 
Ground water recharge is not appliable to this project because the site is located in a Metropolitan 

Planning area, see excerpt of the NJ Geo-Web mapping below. 
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Green Infrastructure 

 
The Township of Nutley ordinance requires that green infrastructure devices be used to mitigate the 

storm water impacts due to development.  For this project, the following strategies are proposed: 
 

• Green Roof 
 
 

 
  

C
is

te
rn

s

D
ry

w
e

ll
s

G
ra

s
s

 S
w

a
le

s

G
re

e
n

 R
o

o
fs

M
a

n
u

fa
c

tu
re

d
 T

re
a

tm
e

n
t 

D
e

v
ic

e
s

 [
G

I]

P
e

rv
io

u
s

 P
a

v
in

g
 S

y
s

te
s

S
m

a
ll
-S

c
a

le
 B

io
 R

e
te

ti
o

n
 

S
y

s
te

m

S
m

a
ll
-S

c
a

le
 I
n

fi
lt

ra
ti

o
n

 

S
y

s
te

m

S
m

a
ll
 S

c
a

le
-S

a
n

d
 F

il
te

r

V
e

g
e

ta
ti

v
e

 F
il
te

r 
S

tr
ip

s

B
io

re
te

n
ti

o
n

 S
y

s
te

m
s

 

[L
a

rg
e

 S
c

a
le

]

In
fi

lt
ra

ti
o

n
 B

a
s

in
s

 [
L

a
rg

e
 

S
c

a
le

]

S
a

n
d

 F
il
te

rs
 [

L
a

rg
e

 S
c

a
le

]

S
ta

n
d

a
rd

 C
o

n
s

tr
u

te
d

 

W
e

tl
a

n
d

s

W
e

tp
o

n
d

s
 [

G
I]

B
lu

e
 R

o
o

fs

E
x

te
n

d
e

d
 D

e
te

n
ti

o
n

B
a

s
in

s

M
a

n
u

fa
c

tu
re

d
 T

re
a

tm
e

n
t 

D
e

v
ic

e
s

 [
N

o
n

 G
I]

S
a

n
d

 F
il
te

rs
 [

N
o

n
-G

I]

S
u

b
s

u
rf

a
c

e
 G

ra
v

e
l 

W
e

tl
a

n
d

s

W
e

t 
P

o
n

d
 [

N
o

n
-G

I]

BMP Section 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 9.10 10.1 10.2 10.3 10.4 10.5 11.1 11.2 11.3 11.4 11.5 11.6

Green Infrastructure 

Device
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

6 Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Stormwater Quantity 

Runoff
Yes

Not 

Allowed

Not 

Allowed
Yes

Not 

Allowed
Yes Yes

2
Yes

2
Yes

2 Not 

Allowed
Yes

2
Yes

2
Yes

2
Yes

5
Yes

5 Waiver Waiver
Not 

Allowed
Waiver

Not 

Allowed
Waiver

Groundwater Recharge
Not 

Allowed
Yes

Not 

Allowed

Not 

Allowed

Not 

Allowed
Yes

1
Yes

1 Yes Yes
Not 

Allowed

Waiver 

Required

Waiver 

Required

Waiver 

Required

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Stormwater Quality 

Runoff

Not 

Allowed

Not 

Allowed

<= 50% 

TSS

Not 

Allowed

80% TSS 

Removal

80% TSS 

Removal

80%-

90% TSS 

Removal
3

80% TSS 

Removal

80% TSS 

Removal

60%-

80% TSS 

Removal
4

Waiver 

Required

Waiver 

Required

Waiver 

Required

Waiver 

Required

Waiver 

Required

Not 

Allowed
Waiver Waiver Waiver Waiver Waiver

Best Management Strategies



 

Page -3- 
 

Project Description, Location and Scope 

On behalf of our Client, regarding the above-mentioned development project, this storm water 
management report is being submitted in conjunction with an application for site plan approval to the Township 
of Nutley.  The applicant proposes to remove the existing on-site buildings and improvements and construct 
one (1) new warehouse and office building including the associated site improvements.  Because the proposed 
development changes the ground cover characteristics of the site, a storm water management design is 
required to evaluate the proposed runoff and offer methods to mitigate any additional runoff.  The design for 
this system is as follows. 

 
 

Reference Plans 

The development documents prepared by this office are entitled, "Preliminary and Final Major Site Plan 
for 536-544 Washington Avenue, Block 1502 – Lot 12, Township of Nutley, Essex County, New Jersey”, seven 
(7) sheets, dated March 18, 2026. 

 
The drainage area maps prepared by this office contain two (2) sheets and are dated March 19, 2026.  

A reduced copy of these plans are included in appendix H. 
 

Regulatory Documents 

Document 
New Jersey Admin. Code / 

Source Documents 
Website / Hyperlink 

Storm Water Management 
Regulations 

N.J.A.C. 7:8 Storm Water Management 

Best Management Practices Support to N.J.A.C. 7:8 NJ BMP Manual 

Surface Water Quality 
Standards 

N.J.A.C. 7:9B Water Quality Standards 

Residential Site 
Improvement Standards 

N.J.A.C. 5:21 RSIS 2023 

NOAA Atlas 14 
NOAA National Weather Service 

Web Site 
NOAA Atlas 14 Point Precipitation 

TR-55 Runoff Curve 
Numbers 

HEC-HMS Technical Manual TR-55 Runoff Coefficients 

Current Year Rainfall 
Factors 

N.J.A.C. 7:8, Table 5-5 
Storm Water Management 

Page 45 

Future Year Rainfall Factors N.J.A.C. 7:8, Table 5-6 
Storm Water Management 

Page 46 

Local Ordinance 
Township of Nutley Chapter 622 

Stormwater Control 
Nutley Storm Water Management 

 
 

Storm Water Management Report Revision History 

Date Comments 

March 18, 2026 Initial Submission 

  

  
Note: this submission supersedes all previous versions of the drainage reports for this project. 

https://dep.nj.gov/wp-content/uploads/rules/rules/njac7_8.pdf
https://dep.nj.gov/stormwater/bmp-manual/
https://dep.nj.gov/wp-content/uploads/rules/rules/njac7_9b.pdf
https://www.state.nj.us/dca/divisions/codes/codreg/pdf_regs/njac_5_21.pdf
https://hdsc.nws.noaa.gov/pfds/pfds_map_cont.html?bkmrk=nj
https://www.hec.usace.army.mil/confluence/hmsdocs/hmstrm/cn-tables
https://dep.nj.gov/wp-content/uploads/rules/rules/njac7_8.pdf
https://dep.nj.gov/wp-content/uploads/rules/rules/njac7_8.pdf
https://ecode360.com/12134713#12134713
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Project Jurisdiction 

The project exceeds the threshold of major development.  However, the project does not require permits 
from the NJDEP Division of Land Use Regulation.  The proposed use is non-residential. The governing 
ordinance for this project is the Township of Nutley Storm Water Control [chapter 622].  

 

Major vs. Non-Major Development 

Per N.J.A.C. 7:8, a land development project is determined to be "major development" if it satisfies one 
of the following criteria: 

 

1. The disturbance of one or more acres of land since February 2, 2004; 
 

2. The creation of one-quarter acre or more of “regulated impervious surface” since February 
2, 2004; 
 

3. The creation of one-quarter acre or more of “regulated motor vehicle surface” since March 
2, 2021; or 
 

4. A combination of 2 and 3 above that totals an area of one-quarter acre or more. The same 
surface shall not be counted twice when determining if the combination area equals one-
quarter acre or more. 

 
With consideration of these four (4) criteria, because the area of disturbance exceeds one (1) acre, this 

project is considered ‘major development’.  Thus, the design must satisfy the criteria outlined in the Township 
of Nutley ordinance for Storm Water Control, chapter 622. 

 

Methodology / Design Criteria 

Because the development scope is classified as major development, the methods and procedures in 
section 622 of the Township of Nutley ordinance apply.  Accordingly, per §622-5A(1)(b), the rational method is 
being used to compute the peak flows.  For stormwater quantity reduction, the following method is used to 
evaluate this component of the storm water management plan: 

 

• §622-4R(2)(a) – Demonstrate through hydrologic and hydraulic analysis that for stormwater leaving the 
site, post-construction runoff hydrographs for the two-, ten-, and 100-year storm events do not exceed, 
at any point in time, the pre-construction runoff hydrographs for the same storm events. 
 

• Water quantity reduction is accomplished by use of a green roof. 
 

• Water quality enhancement is accomplished by a reduction of motor vehicle surface. 
 

• Ground water recharge is not required on this site as it is designated as a metropolitan planning area. 
 

• Regarding the incorporation of green infrastructure, the proposed building is designed with a green roof 
over a portion of the structure.  
 
Hydrographs generated for this design are prepared with the assistance of the software, “Hydrology 

Studio” (www.hydrologystudio.com) and custom worksheets in Microsoft Excel. 
 

http://www.hydrologystudio.com/
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Rainfall Data 

The project is located in the Township of Nutley, Essex County, New Jersey.  Since the rational method 
was used for the design, the New Jersey IDF curves were used for the computations, see below. 
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Existing Conditions 

 
The total existing drainage study area is equal to the site and is approximately 67,833 sf / 1.5572 acres.  

The NRCS web soil survey indicates the following soil on site is a Boonton silt loam, which has a hydrologic 
soil class rating of C.  A copy of the web soil survey is provided in appendix A. 

 

Mapping 
Symbol 

Map Unit Name 
Percentage of 

Site 
Hydrologic 
Soil Class 

BooB 
Boonton silt loam, red sandstone 
lowland, 3 to 8 percent slopes 

100% C 

 
The time of concentration for existing conditions is computed to be less than 10 minutes, thus, 10 

minutes is used as it is the statutory minimum for use with the rational method as per several documents, 
including the NJDEP Stormwater BMP manual, chapter 5. 
 

The weighted curve number for existing conditions is 0.91 and is based on the following spreadsheet: 
 

 
 

• The corresponding hydrographs for the existing conditions flow rates are provided in appendix B 
for the two-, ten- and one-hundred-year storm events. 
 

• Reduced copies of the drainage area maps are provided in appendix H.  Full size copies are 
provided under separate cover. 

  

Totals: 67,833 SF Cwt = 0.91 38,222 SF 57,794 SF

Surfaces Area
Runoff 

Coefficient
C*A

Motor Vehicle 

Surface?

Area of 

Regulated 

Motor Vehicle 

Surface

Impervious 

Cover?

Area of 

Impervious 

Cover

Comments

1 Story Brick Building 7,307 SF 0.98 7,160.9 No Yes 7,307 sf

2 Story Brick Buildng 5,410 SF 0.98 5,301.8 No Yes 5,410 sf

Parking Lot Pavement 38,222 SF 0.98 37,457.6 Yes 38,222 sf Yes 38,222 sf

Concrete around Building 2 4,439 SF 0.98 4,350.2 No Yes 4,439 sf

Grass Around Building 2 711 SF 0.51 362.6 No No

Concrete Around Building 1 2,416 SF 0.98 2,367.7 No Yes 2,416 sf

Grass Around Building 1 1,554 SF 0.51 792.5 No No

Grass Around Site 7,774 SF 0.51 3,964.7 No No

Surface Calculator

Existing Conditions

Per Lakeland Survey
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Proposed Conditions 

 
The total proposed drainage study area is equal to the site and is approximately 67,833 sf / 1.5572 

acres.  The NRCS web soil survey indicates the following soil on site is a Boonton silt loam, which has a 
hydrologic soil class rating of C.  A copy of the web soil survey is provided in appendix A. 

 

Mapping 
Symbol 

Map Unit Name 
Percentage of 

Site 
Hydrologic 
Soil Class 

BooB 
Boonton silt loam, red sandstone 
lowland, 3 to 8 percent slopes 

100% C 

 
The time of concentration for proposed conditions is computed to be less than 10 minutes, thus, 10 

minutes is used as it is the statutory minimum for use with the rational method as per several documents, 
including the NJDEP Stormwater BMP manual, chapter 5. 
 

The weighted curve number for proposed conditions is 0.91 and is based on the following spreadsheet: 
 

 
 

• Note that when rounded to two decimal places, the proposed weighted runoff coefficient is equal 
to the existing weighted runoff coefficient.  However, the amount of impervious cover has increased 
slightly [57,794 sf existing, 59,069 sf proposed].  Thus, storm water quantity reduction must be 
addressed. 
 

• The corresponding hydrographs for the proposed conditions flow rates are provided in appendix B 
for the two-, ten- and one-hundred-year storm events. 
 

• Reduced copies of the drainage area maps are provided in appendix H.  Full size copies are 
provided under separate cover. 

  

Totals: 67,833 SF Cwt = 0.91 33,198 SF 59,069 SF

Surfaces Area
Runoff 

Coefficient
C*A

Motor Vehicle 

Surface?

Area of 

Regulated 

Motor Vehicle 

Surface

Impervious 

Cover?

Area of 

Impervious 

Cover

Comments

Proposed Building 24,739 SF 0.98 24,244.2 No Yes 24,739 sf

Parking Lot Pavement 29,622 SF 0.98 29,029.6 Yes 29,622 sf Yes 29,622 sf

Concrete Loading Area 3,576 SF 0.98 3,504.5 Yes 3,576 sf Yes 3,576 sf

Concrete Walk In Front of Site 1,132 SF 0.51 577.3 No Yes 1,132 sf

Grass 8,764 SF 0.51 4,469.6 No No

Surface Calculator

Proposed Conditions

Per Site Plan Prepared By MCB Engineering Associates
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Storm Water Quantity Reduction 

The sketch below outlines a schematic of how the hydrology of the storm water management system 
is designed.   

 

• Hydrographs 1 and 2 are a comparison of the pre and post conditions showing that the peak flow is 
increased as a result of the proposed development. 
 

• Hydrographs 4-6 are combined into hydrograph 7 to compute the peak runoff under proposed 
conditions for the two-year storm event. 
 

• Hydrographs 9-11 are combined into hydrograph 12 to compute the peak runoff under proposed 
conditions for the ten-year storm event. 
 

• Hydrographs 14-16 are combined into hydrograph 17 to compute the peak runoff under proposed 
conditions for the one-hundred-year storm event. 
 

• Hydrograph numbers 3, 8 and 13 are intentionally not used. 
 

 
 
Storm water quantity reduction is addressed by way of using 20,000 square feet of green roof on the 

proposed building.  The green roof is designed to be 8” thick with a porosity of 28%.  The site plan drawings 
provide the necessary details.  The green roof reduces the runoff coefficient for each of the 2, 10 and 100 year 
storm events.  The resulting hydrographs show that the peak flow for each node of the hydrograph for proposed 
conditions is lower than the peak flow under existing conditions.  The result of this is a reduction of peak flow 
and runoff volume for each of the 2-, 10- and 100-year storm events.  A summary of the hydrograph 
comparisons is provided in Appendix F. 

 
The reduction of peak flow under proposed conditions at each node of the hydrograph vs the existing 

conditions satisfies the criteria for storm water quantity reduction. 
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Water Quality Enhancement 

 
Because this project is deemed as major development, water quality enhancement must be considered 

into the storm water management design. This is accomplished for this project by reducing the amount of 
surface that come into contact with motor vehicles. 

 
The following table indicated the area of motor vehicle surfaces under ‘current’ conditions vs. the area 

of motor vehicle surfaces under ‘proposed’ conditions. 
 

 Area 

Existing Conditions 38,222 sf 

Proposed Conditions 33,198 sf 

 
This differential is accomplished by increasing the size of the building [non-motor vehicle surface] over 

areas that were previously existing as surfaces that come into contact with motor vehicles.  The net reduction 
of motor vehicle surfaces is 5,024 square feet. 
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Ground Water Recharge 

 
Per section 7:8-5.4(a)2ii, ground water recharge requirements do not apply to properties located in an 

urban redevelopment area.  As this property is identified as Metropolitan Planning Area 1, ground water 
recharge requirements do not need to be met.  See the provided excerpt from the New Jersey Geo-Web site 
confirming the planning designation. 
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Green Infrastructure 

 
The Township of Nutley ordinance requires that green infrastructure devices be used to mitigate the 

storm water impacts due to development.  For this project, the following strategies are proposed: 
 

• Green Roof 
 

 
 

The green roof is designed to occupy 20,000 square feet of the proposed roof.  This equates to 
approximately 80% of the total roof area, thus leaving room for roof infrastructure / access on the roof.  The 
depth of growing medium designed is eight (8) inches with a design porosity of 28%.  The table below computes 
the effective runoff curve number that results from this design. 

 

 
 
Detailed information regarding this green infrastructure is provided in Appendix G. 
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BMP Section 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 9.10 10.1 10.2 10.3 10.4 10.5 11.1 11.2 11.3 11.4 11.5 11.6

Green Infrastructure 

Device
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

6 Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Stormwater Quantity 

Runoff
Yes

Not 

Allowed

Not 

Allowed
Yes

Not 

Allowed
Yes Yes

2
Yes

2
Yes

2 Not 

Allowed
Yes

2
Yes

2
Yes

2
Yes

5
Yes

5 Waiver Waiver
Not 

Allowed
Waiver

Not 

Allowed
Waiver

Groundwater Recharge
Not 

Allowed
Yes

Not 

Allowed

Not 

Allowed

Not 

Allowed
Yes

1
Yes

1 Yes Yes
Not 

Allowed

Waiver 

Required

Waiver 

Required

Waiver 

Required

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Not 

Allowed

Stormwater Quality 

Runoff

Not 

Allowed

Not 

Allowed

<= 50% 

TSS

Not 

Allowed

80% TSS 

Removal

80% TSS 

Removal

80%-

90% TSS 

Removal
3

80% TSS 

Removal

80% TSS 

Removal

60%-

80% TSS 

Removal
4

Waiver 

Required

Waiver 

Required

Waiver 

Required

Waiver 

Required

Waiver 

Required

Not 

Allowed
Waiver Waiver Waiver Waiver Waiver

1

2

3

4

5

6

When designed to receive runoff from all stom events as an online system

Provided the system is designed to maintain at least a 10 foot wide area of native vegetation 

along at least 50 percent of the shoreline and to include a stormwater runoff retention component 

designed to capture stormwater runoff for beneficial reuse.

Best Management Strategies

Footnotes

For systems desiged to infiltation into the subsoil

When designed as an on-line system

Depending on vegetation selection and depth of the soil bed

Depending on type of vegetation

Storm 

Event

Essex Co.

24-hr rainfall 

(in)

G.R. area 

(sf)

Media 

depth (in)
Porosity

Eff. Stor.  

vol. (CF)

Normal 

Runoff 

Vol. (CF)

Reduced 

Runoff 

(cf)

Effective 

Runoff 

Coeff.

2-yr 3.47 20,000 8 28% 3,733 5,783 2,050 0.35

10-yr 5.38 20,000 8 28% 3,733 8,967 5,233 0.58

100-yr 9.18 20,000 8 28% 3,733 15,300 11,567 0.76

8" Extensive green roof



 

A-1 
 

 

 

 

 

 

 

Appendix A – Subsurface Soil Data 
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Web Soil Survey 

 
This report relies upon the data includes in a search of the USDA Natural Resources Conservation 

Service Web Soil Survey [Web Soil Survey Website].  The report generated from this resource is included 
in this appendix.  The web soil survey was relied upon for general data, such as existing vs. proposed peak 
flow analysis and ground water recharge calculations. 

 
 

 

Site Specific Subsurface Soil Investigation 

 
This report also relies upon the site-specific data provided by the firm ANS Consultants, Inc. in a 

report prepared by them in April 2025.  This report has been provided under separate cover and includes 
site specific data, such as soil permeability rating and depth to ground water / bedrock.  The field testing 
results in the soil report reflect direct observations which were made between the months of January and 
April. 

 

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BooB Boonton silt loam, red 
sandstone lowland, 3 to 8 
percent slopes

1.8 100.0%

Totals for Area of Interest 1.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Essex County, New Jersey

BooB—Boonton silt loam, red sandstone lowland, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: qxj3
Landscape: Till plains
Elevation: 20 to 310 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Boonton, red sandstone lowland, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boonton, Red Sandstone Lowland

Setting
Landscape: Till plains
Landform: Ground moraines
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: silt loam
BE - 3 to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam
BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No
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Minor Components

Boonton moderately well drained, red sandstone lowland
Percent of map unit: 5 percent
Landscape: Till plains
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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Time Interval = 1 min Runoff Volume = 267 cuft

Drainage Area = 0.109 ac Runoff Coeff. = 0.98

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 4.18 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Site Hyd. No. 6

Hydrograph Type = Rational Peak Flow = 3.638 cfs

Storm Frequency = 2-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 2,183 cuft

Drainage Area = 0.989 ac Runoff Coeff. = 0.88*

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 4.18 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1

* Composite C Worksheet

AREA (ac) C DESCRIPTION

0.68 0.98 Parking Area

0.108 0.98 Concrete Walk

0.201 0.51 Grass

0.989 0.88

Time (min)
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Total 2 Year Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 4.755 cfs

Storm Frequency = 2-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Hydrograph Volume = 2,853 cuft

Inflow Hydrographs = 4, 5, 6 Total Contrib. Area = 1.557 ac

Green Roof 2 yr Non Green Roof Site Total 2 Year

Time (min)
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Appendix D – Ten Year Storm Event 
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Basin Model
Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Green Roof 10 Yr Hyd. No. 9

Hydrograph Type = Rational Peak Flow = 1.479 cfs

Storm Frequency = 10-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 887 cuft

Drainage Area = 0.459 ac Runoff Coeff. = 0.58

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 5.56 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Non Green Roof Hyd. No. 10

Hydrograph Type = Rational Peak Flow = 0.593 cfs

Storm Frequency = 10-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 356 cuft

Drainage Area = 0.109 ac Runoff Coeff. = 0.98

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 5.56 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Site Hyd. No. 11

Hydrograph Type = Rational Peak Flow = 4.835 cfs

Storm Frequency = 10-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 2,901 cuft

Drainage Area = 0.989 ac Runoff Coeff. = 0.88*

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 5.56 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1

* Composite C Worksheet

AREA (ac) C DESCRIPTION

0.68 0.98 Parking Area

0.108 0.98 Concrete Walk

0.201 0.51 Grass

0.989 0.88

Time (min)
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Total 10 Year Hyd. No. 12

Hydrograph Type = Junction Peak Flow = 6.907 cfs

Storm Frequency = 10-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Hydrograph Volume = 4,144 cuft

Inflow Hydrographs = 9, 10, 11 Total Contrib. Area = 1.557 ac

Green Roof 10 Yr Non Green Roof Site Total 10 Year
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Appendix E – One Hundred Year Storm Event 
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Basin Model
Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Green Roof 100 Yr Hyd. No. 14

Hydrograph Type = Rational Peak Flow = 2.651 cfs

Storm Frequency = 100-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 1,590 cuft

Drainage Area = 0.459 ac Runoff Coeff. = 0.76

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 7.60 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Non Green Roof Hyd. No. 15

Hydrograph Type = Rational Peak Flow = 0.812 cfs

Storm Frequency = 100-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 487 cuft

Drainage Area = 0.109 ac Runoff Coeff. = 0.98

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 7.60 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Site Hyd. No. 16

Hydrograph Type = Rational Peak Flow = 6.613 cfs

Storm Frequency = 100-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Runoff Volume = 3,968 cuft

Drainage Area = 0.989 ac Runoff Coeff. = 0.88*

Tc Method = User Time of Conc. (Tc) = 10.0 min

IDF Curve = NJ RSIS 2017 IDF.idf Intensity = 7.60 in/hr

Freq. Corr. Factor = 1.00 Asc/Rec Limb Factors = 1/1

* Composite C Worksheet

AREA (ac) C DESCRIPTION

0.68 0.98 Parking Area

0.108 0.98 Concrete Walk

0.201 0.51 Grass

0.989 0.88
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Hydrograph Report Project Name: 536 Washington Avenue Project

Hydrology Studio v 3.0.0.43

File: 4703 2026-03-16.hys

03-18-2026

Total 100 Year Hyd. No. 17

Hydrograph Type = Junction Peak Flow = 10.08 cfs

Storm Frequency = 100-yr Time to Peak = 0.17 hrs

Time Interval = 1 min Hydrograph Volume = 6,046 cuft

Inflow Hydrographs = 14, 15, 16 Total Contrib. Area = 1.557 ac

Green Roof 100 Yr Non Green Roof Site Total 100 Year
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Appendix F – Two, Ten and One-Hundred Year Comparisons 

 



1 0 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

2 1 minutes 0.592 cfs 0.476 cfs 0.116 cfs OK

3 2 minutes 1.185 cfs 0.951 cfs 0.234 cfs OK

4 3 minutes 1.777 cfs 1.427 cfs 0.350 cfs OK

5 4 minutes 2.369 cfs 1.902 cfs 0.467 cfs OK

6 5 minutes 2.962 cfs 2.378 cfs 0.584 cfs OK

7 6 minutes 3.554 cfs 2.853 cfs 0.701 cfs OK

8 7 minutes 4.146 cfs 3.329 cfs 0.817 cfs OK

9 8 minutes 4.739 cfs 3.804 cfs 0.935 cfs OK

10 9 minutes 5.331 cfs 4.280 cfs 1.051 cfs OK

11 10 minutes 5.923 cfs 4.755 cfs 1.168 cfs OK

12 11 minutes 5.331 cfs 4.280 cfs 1.051 cfs OK

13 12 minutes 4.739 cfs 3.804 cfs 0.935 cfs OK

14 13 minutes 4.146 cfs 3.329 cfs 0.817 cfs OK

15 14 minutes 3.554 cfs 2.853 cfs 0.701 cfs OK

16 15 minutes 2.962 cfs 2.378 cfs 0.584 cfs OK

17 16 minutes 2.369 cfs 1.902 cfs 0.467 cfs OK

18 17 minutes 1.777 cfs 1.427 cfs 0.350 cfs OK

19 18 minutes 1.185 cfs 0.951 cfs 0.234 cfs OK

20 19 minutes 0.592 cfs 0.476 cfs 0.116 cfs OK

21 20 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

Tabular Hydrograph Comparison

Two Year Storm Event Comparison

Node Time Existing Flow Rates Proposed Flow Rates Flow Differences Comments



1 0 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

2 1 minutes 0.787 cfs 0.691 cfs 0.096 cfs OK

3 2 minutes 1.574 cfs 1.381 cfs 0.193 cfs OK

4 3 minutes 2.362 cfs 2.072 cfs 0.290 cfs OK

5 4 minutes 3.149 cfs 2.763 cfs 0.386 cfs OK

6 5 minutes 3.936 cfs 3.453 cfs 0.483 cfs OK

7 6 minutes 4.723 cfs 4.144 cfs 0.579 cfs OK

8 7 minutes 5.510 cfs 4.835 cfs 0.675 cfs OK

9 8 minutes 6.297 cfs 5.526 cfs 0.771 cfs OK

10 9 minutes 7.085 cfs 6.216 cfs 0.869 cfs OK

11 10 minutes 7.872 cfs 6.907 cfs 0.965 cfs OK

12 11 minutes 7.085 cfs 6.216 cfs 0.869 cfs OK

13 12 minutes 6.297 cfs 5.526 cfs 0.771 cfs OK

14 13 minutes 5.510 cfs 4.835 cfs 0.675 cfs OK

15 14 minutes 4.723 cfs 4.144 cfs 0.579 cfs OK

16 15 minutes 3.936 cfs 3.453 cfs 0.483 cfs OK

17 16 minutes 3.149 cfs 2.763 cfs 0.386 cfs OK

18 17 minutes 2.362 cfs 2.072 cfs 0.290 cfs OK

19 18 minutes 1.574 cfs 1.381 cfs 0.193 cfs OK

20 19 minutes 0.787 cfs 0.691 cfs 0.096 cfs OK

21 20 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

Tabular Hydrograph Comparison

Ten Year Storm Event Comparison

Node Time Existing Flow Rates Proposed Flow Rates Flow Differences Comments



1 0 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

2 1 minutes 1.077 cfs 1.008 cfs 0.069 cfs OK

3 2 minutes 2.154 cfs 2.015 cfs 0.139 cfs OK

4 3 minutes 3.230 cfs 3.023 cfs 0.207 cfs OK

5 4 minutes 4.307 cfs 4.030 cfs 0.277 cfs OK

6 5 minutes 5.384 cfs 5.038 cfs 0.346 cfs OK

7 6 minutes 6.461 cfs 6.046 cfs 0.415 cfs OK

8 7 minutes 7.538 cfs 7.053 cfs 0.485 cfs OK

9 8 minutes 8.614 cfs 8.061 cfs 0.553 cfs OK

10 9 minutes 9.691 cfs 9.068 cfs 0.623 cfs OK

11 10 minutes 10.770 cfs 10.080 cfs 0.690 cfs OK

12 11 minutes 9.691 cfs 9.068 cfs 0.623 cfs OK

13 12 minutes 8.614 cfs 8.061 cfs 0.553 cfs OK

14 13 minutes 7.538 cfs 7.053 cfs 0.485 cfs OK

15 14 minutes 6.461 cfs 6.046 cfs 0.415 cfs OK

16 15 minutes 5.384 cfs 5.038 cfs 0.346 cfs OK

17 16 minutes 4.307 cfs 4.030 cfs 0.277 cfs OK

18 17 minutes 3.230 cfs 3.023 cfs 0.207 cfs OK

19 18 minutes 2.154 cfs 2.015 cfs 0.139 cfs OK

20 19 minutes 1.077 cfs 1.008 cfs 0.069 cfs OK

21 20 minutes 0.000 cfs 0.000 cfs 0.000 cfs OK

Tabular Hydrograph Comparison

One-Hundred Year Storm Event Comparison

Node Time Existing Flow Rates Proposed Flow Rates Flow Differences Comments
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Appendix G – Green Roof Infrastructure [GI] Literature 

 



New Jersey Stormwater Best Management Practices Manual March 2021 
Green Infrastructure BMPs, Chapter 9.4:  Green Roofs Page 1 

9.4  GREEN ROOFS  
      
A green roof, also known as a vegetated roof, is a roof that has 
been covered with a growing medium and vegetation.  Green 
roofs are effective for reducing the amount of stormwater runoff 
leaving a site.  A green roof consists of vegetation planted in 
growing media on top of a drainage layer that intercepts 
stormwater runoff and reduces the total volume of runoff 
through evapotranspiration.  
 

 
N.J.A.C. 7:8  Stormwater Management Rules –  
Applicable Design and Performance Standards 

 Green Infrastructure Yes 

 Stormwater Runoff Quantity Yes 

 Groundwater Recharge Not Allowed 

 Stormwater Runoff Quality Not Allowed 

 
 

Stormwater Runoff Quantity Control Mechanisms and Corresponding Criteria  

Volume Reduction* 
Reduced Curve Number 
 

Based on the available water capacity of the 
growing medium 

Growing Medium 
 
 
 

Must meet the design criteria specifications.  See 
Pages 6 and 7, plus either Page 9 for Extensive 
Green Roofs or Page 10 for Intensive Green roofs, as 
appropriate 

Maximum Roof Slope 20% 

Evapo-transpiration 

Appropriate Species Selection See Page 6 

Minimum Density of Vegetation 85% 
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Introduction 
 
A green roof, also known as a vegetated roof, is a roof that has been covered with a growing medium and 
vegetation.  Green roofs are effective for reducing the amount of stormwater runoff leaving a site, 
mitigating urban heat island effects and reducing local air pollution, as well lowering energy costs by 
providing additional insulation.  A green roof consists of vegetation planted in growing media on top of a 
drainage layer that intercepts stormwater runoff and reduces the total volume of runoff through evapo-
transpiration.  Additionally, studies have indicated that green roofs can extend the lifespan of roofing 
systems compared to conventional roofs, because the vegetation and growing media protect the roof and 
the waterproofing layer from physical damage and ultra-violet radiation.  Green roofs are generally 
referred to as either intensive or extensive based on the depth of the growing medium. 
 
Green roofs may be used on newly constructed buildings or on existing structures.  Their use may be 
limited by the bearing capacity of the roof; therefore, it is important to analyze the structural integrity of 
the roof before deciding whether to use a green roof and what type is most appropriate.  Green roofs are 
most effective on sites where roofs make up the majority of the impervious surface on the site or for sites 
which have little space available at-grade to build other BMPs.  A green roof must have a maintenance 
plan and must be reflected in a deed notice recorded in the county clerk's office to prevent alteration or 
removal.  
 
The following series of images depict the variety of vegetation that used on a green roof.  Like the main 
area of the green roof shown below, low-lying vegetation can be planted 
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or a variety of taller plants can also be used, like that shown below. 
 

 
 
 
It is even possible to use turf grass or trees on a green roof.  The photo below shows an example of a 
green roof with both.   
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Here is another example of a green roof incorporating a wide variety of plants. 
 

 
 
 
Applications  
 

Pursuant to N.J.A.C. 7:8-5.2(a)(2), the minimum design and performance standards for 
groundwater recharge, stormwater runoff quality and stormwater quantity at N.J.A.C. 
7:8- 5.4, 5.5 and 5.6 shall be met by incorporating green infrastructure in accordance with 
N.J.A.C. 7:8-5.3.   

 
Green roofs may be designed to convey storm events larger than the Water Quality 
Design Storm (WQDS); however, regardless of the design storm chosen, all green roofs 
must be designed for stability and capacity in accordance with the Standards for Soil 
Erosion and Sediment Control in New Jersey, as required by N.J.A.C. 7:8 Stormwater 
Management rules. 

 
Green roofs may be designed to reduce peak runoff rates by reducing the the volume of 
stormwater runoff generated by a clean roof from storm events.  For more information 
on calculating the volume reduction, refer to the methodology beginning on Page 13. 
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Design Criteria 
 
Basic Requirements 
 

A green roof proposed to meet any of the design and performance standards at N.J.A.C. 7:8-5 must be 
designed in accordance with the following design criteria. 
 

Contributory Drainage Area 
 

A green roof manages the precipitation that falls directly on the vegetated surface and any 
surrounding walkways, but has no maximum contributory drainage area limitation.  Runoff from other 
surfaces and structures should not be directed onto the green roof. 

 
Green Roof Layer Requirements 
 

The following illustration depicts the various component layers typically incorporated into a green 
roof.  Each layer is discussed in the text below and continues further through Page 8. 
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Vegetation 
 

Evapo-transpiration by plants makes the vegetation on a green roof one of the most important 
factors in reducing the volume of runoff.  Selected species must be able to tolerate a broad range 
of conditions, including wide variations in water depth and inundation, high wind speed and 
extreme temperature fluctuations.  Except in rare cases, typical grass species used for lawns are 
not acceptable species for a green roof.  Some other important factors are listed below.  
 

 Native species are preferred, but it is best when choosing plants to select those with the 
highest prospects for establishing a healthy plant community.  Sedums are often chosen for 
use on green roofs, as are a variety of native plant species.  A list of potential native species 
is available from New York City’s Department of Parks and Recreation at:  

 

http://www.nycgovparks.org/sub_about/parks_divisions/gnpc/pdf/green_roof_species
_list.pdf. 

 

Be aware that since this list was developed for New York City, not all of the plants listed are 
native in all areas of New Jersey. 

 

 The amount of direct sunlight is of particular importance when selecting plant species.  The 
presence or absence of surrounding structures determines which plant species will survive 
the specific site conditions.  When configuring the layout of plants on the roof, analyze the 
roof to determine the hours of sunlight versus shade.  For example, the presence of some 
types of solar panels, partitions, overhangs and awnings may block plant access to sunlight 
during certain portions of the day or growing season.  The results of this analysis should be 
used in determining appropriate plant species for the available sunlight. 

 

 The slope of the roof must also be a factor in plant selection and placement.  Roofs with higher 
slopes tend to drain faster and may therefore require plant species that are more drought-
tolerant.  

 

 Final plant species selection must be discussed with the reviewing agency to ensure that the 
selections are appropriate for the area where the green roof will be located. 

 
Growing Medium 

 

The growing medium affects the ability of the installation to support vegetation, retain 
stormwater runoff, and provide heat and noise insulation for the building; therefore, the 
composition of the medium is a crucial design parameter.  In general, growing media for green 
roofs are different from at-grade gardens in that they are light-weight, engineered mixes.  Green 
roof growing media can vary widely in their composition; however, they must also be light-weight 
and retain sufficient water to sustain vegetation.  These mixes are generally composed of 
approximately 80 - 90%, by weight, lightweight aggregate, such as, but not limited to expanded 
shale, expanded clay, expanded slate, pumice, zeolite, perlite or vermiculite.  The remaining 10 - 
20% is composed of stable organic matter.  Biochar may also be used as an additive to increase 
the absorption of water, lighten the weight of the growing medium, aid in the reduction of 
turbidity, suspended solids and carbon and even assist in decreasing pollutant discharge from 
green roofs.  The growing medium needs sufficient water storage capacity to support vegetation.  
The growing medium also needs sufficient permeability to prevent ponding or logging.  To meet 
these requirements, the required physical characteristics of the growing medium are as follows:  

http://www.nycgovparks.org/sub_about/parks_divisions/gnpc/pdf/green_roof_species_list.pdf
http://www.nycgovparks.org/sub_about/parks_divisions/gnpc/pdf/green_roof_species_list.pdf
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 The tested permeability of the growing medium must be at least 1 inch per hour, as 
determined by the method established in ASTM E2399 or in the Forschungsgessellschaft 
Landschaftsentwicklung Landschaftsbau, hereafter referred to as the FLL.  

 
 The pH must be between 6 and 8.5.  

 

 No more than 10% by mass of particles of the growing medium shall have a grain diameter 
less than 0.063 mm to prevent fine particles clogging the filter fabric.  

 

 No grain diameter shall be greater than 12 mm to prevent piping of the runoff through the 
growing medium.  

 

 Additional physical characteristics specific to one of the different types of green roofs are 
found on Pages 9 through 11. 

 
Filter Fabric 

 

 Filter fabric is required and must be installed directly beneath the planting media to prevent 
the migration of fine particles. 

 

 Any filter fabric used must have sufficient density to physically support the weight of the 
growing medium.  For installations requiring a deeper growing medium depth or on steeply 
graded roofs, the filter fabric density must be increased to provide increased tensile strength.  

 

 Any filter fabric selected must permit root penetration. 
 

Drainage Layer 
 

 The drainage layer shall either be made of a non-carbonate, coarse granular material or a 
synthetic layer.  

 

 The drainage layer must be resistant to freeze-thaw cycles. 
 

 The hydraulic conductivity of the drainage layer must exceed that of the growing medium. 
 

Root Barrier 
 

 A root barrier must be included in the design to ensure that the growth of roots does not 
damage the roof. 

 

 The root barrier must not interfere with the roots’ access to water. 
 

 The root barrier must be durable and not contain chemicals that will contaminate runoff.  
Herbicides must not be used. 

 
Waterproofing System 

 

 A waterproofing system must be included in the design to ensure that water does not damage 
the roof or leak into the building.  An impermeable root barrier or other membrane may act 
as the waterproofing system. 
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 A method for detecting leaks must be included in the green roof’s maintenance plan.  Location 
of physical leak detection systems will depend on the manufacturer’s specifications and shall 
be placed accordingly.  A flood test is generally insufficient for detecting small leaks and must 
not be used.  Electronic leak detection and moisture monitoring systems are recommended. 

 

 It may be necessary to seek additional guidance from a roofing specialist when selecting the 
waterproofing system. 

 
Environmental Constraints 
 

Erosion Protection and Stability Requirements 
 

 Due to higher wind speeds expected on a rooftop, the effects of wind erosion must be 
addressed in the design of a green roof.  Vegetation must be established as quickly as possible, 
especially around the perimeter and corners of the roof.   

 

 Temporary erosion protection, such as mats or mesh, must be provided until mature plant 
cover is established. 

 

 If erosion becomes an issue, permanent stabilization must be installed.  All stabilization 
measures must be included in the maintenance plan. 

 
Roof Slope 

 

 The maximum roof slope is 20%. 
 
Safety 

 

 All green roofs must be designed to safely convey overflows, up to and including the 100-year 
storm, to downstream drainage systems.  The design of any overflow structure must be sufficient 
to provide safe and stable discharge of stormwater runoff in the event of an overflow.  Safe and 
stable discharge minimizes the possibility of adverse impacts, including erosion and flooding in 
down-gradient areas.  

 

 All drains and scuppers must be protected to prevent clogging; one such method is a gravel apron, 
as shown in the image below.  
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Types of Green Roofs 
 
There are two main types of green roofs: 
 

1. Intensive Green Roofs 
2. Extensive Green Roofs 
 
 

Individual Types of Green Roofs 
 
The following section provides detailed design criteria for each type of green roof; the illustrations show 
possible configurations and flow paths and are not intended to limit the design.   
 

Extensive Green Roofs 
 

Typically, extensive green roofs are the least expensive type of green roof, and they may be more 
suitable for retrofits.  The illustration below depicts a cross-sectional view of an extensive green roof 
for which the growing medium layer must be designed to be six (6) inches or less in depth.  This 
shallow depth of growing medium generally makes extensive green roofs the lowest in unit weight 
when compared to the various other types of green roofs and typically limits the variety of vegetation 
that may be selected.  When designing an extensive green roof, it is crucial that the growing medium 
depth be sufficient to support the selected vegetation.   
 

Extensive Green Roof – Cross-Section View: 

 
 

The following growing media design criteria apply only to extensive green roofs: 
 
 The tested maximum media water retention, when using the ASTM E2399 method, or the 

maximum water capacity, when using the FLL method, must be at least 35% by volume but 
no greater than 65%, also by volume. 

 
 The organic content must be less than 4.06 pounds per cubic foot or 65 grams per liter.  
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Intensive Green Roofs 
 
Unlike extensive green roofs, intensive green roofs are designed with a growing medium layer six (6) 
inches or greater in depth, which allows this type of green roof to support a wide variety of vegetation, 
including shrubs and trees.  Due to the increased overall depth, intensive green roofs provide 
significant benefits for stormwater management, habitat creation and heat and noise insulation; 
however, this additional depth also adds significant weight to this type of roof.  Therefore, intensive 
green roofs may not be suitable for retrofit projects.  Additionally, intensive green roofs may also 
require more irrigation than extensive green roofs to maintain vegetation; therefore, prior to 
selection of this type of green roof, the structural integrity of the building and access to water must 
be analyzed.  The illustration below depicts a cross-sectional view of an intensive green roof. 
 

Intensive Green Roof – Cross-Section View: 

 
 

The following growing media design criteria apply only to intensive green roofs:  
 
 The tested maximum media water retention, when using the ASTM E2399 method, or the 

maximum water capacity, when using the FLL method, must be at least 45% by volume but 
no greater than 65%, also by volume. 

 
 The organic content must be less than 5.62 pounds per cubic foot or 90 grams per liter. 

 
Note that the maximum media water retention and maximum water capacity are used only as 
indicators for growing medium selection.  They cannot be used as the parameters to calculate the 
runoff to be retained in the growing media.  For the calculation of stormwater runoff volume 
reduction, refer to the subsection regarding Volume Reduction beginning on Page 13.   
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Green Roof Design Options 
 

Green roofs are versatile, and there are a number of options that make the construction of green roofs 
feasible in on most projects. 
 

Modular Green Roofs 
 

Modular green roofs are either extensive or intensive and consist of pre-fabricated trays, or units, 
containing green roof components that can be placed on a traditional roof in a variety of 
configurations.  Modular systems tend to be easy to install, are easily removed for roof maintenance 
and the vegetation is typically established in the units prior to installation.  The illustration below 
depicts a cross-sectional view of a modular green roof.  The gravel walkway between units is optional.  
The temporary partitions serve to keep the contents of an individual module intact during placement. 
 

Modular Green Roof – Cross-Section View: 
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Combination Green Roofs 
 

Depending on site specific conditions, the individual types of green roofs may be combined to create 
a functional and aesthetically pleasing open space area.  The following illustration incorporates 
intensive and extensive green roof design with modular zones; however, it is only a suggested 
approach and is not meant to limit the design in any way.  Access walkways are shown, along with an 
open area and a stepped planter box which serves as a wind screen for the open area.   
 

Combination Green Roof – Plan View: 
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Volume Reduction 
 

The growing medium on a green roof will absorb and retain a portion of the rainfall that lands on it, thus 
reducing the volume of runoff that will reach downstream stormwater facilities.  For the calculation of 
runoff retention, the available water capacity for runoff reduction is the difference in the water content 
between the field capacity and the wilting point, both of which are defined below.  Therefore, the values 
for field capacity and the wilting point of the selected growing medium must be obtained either from a 
published research article or tested in accordance with either the ASTM D-6836 method or the Soil Survey 
Investigations Report No. 42, Kellogg Soil Survey Laboratory Methods Manual, published by NRCS.  The 
field capacity is tested at -10 KPa, for sandy material, or -0.33 KPa, for other materials.  The wilting point 
is tested at 1,500 KPa under the ASTM D-6836 method or Kellogg Soil Survey Laboratory Methods Manual 
by NRCS.  Information regarding some examples of growing media mixes are provided below. 
 

Growing Medium 
and Composition 

(% by Volume) 

*Effective 
Porosity 

(cf/cf) 

*Field 
Capacity 

(cf/cf) 

*Wilting 
Point 
(cf/cf) 

Maximum 
Water 

Capacity, 
Using FLL 
Method, 

(% by 
Volume) 

Maximum 
Available 

Water 
Capacity 

For Runoff 
Retention 

(cf/cf) 
 

 20% 1-7 mm pumice 
 60% 4-10 mm 

pumice 
 20% composted pine 

bark fines 

 
 
 
 
 

0.30 

 
 
 
 
 

0.349 

 
 
 
 
 

0.118 

 
 
 
 
 

49.6 

 
 
 
 
 

0.231 
 

 50% 4-10 mm 
pumice 

 30% 1-8 mm zeolite 
 20% composted pine 

bark fines 

 
 
 
 
 

0.30 

 
 
 
 
 

0.295 

 
 
 
 
 

0.053 

 
 
 
 
 

46.6 

 
 
 
 
 

0.242 
 

 70% 4-10 mm 
pumice 

 10% zeolite <3 mm 
 15% pine bark fines + 

mushroom compost 
 5% sphagnum peat 

 
 
 
 
 
 

0.35 

 
 
 
 
 
 

0.358 

 
 
 
 
 
 

0.069 

 
 
 
 
 
 
63 

 
 
 
 
 
 

0.289 
*Note:  Effective porosity is the porosity available to fluid flow and is typically less than the total porosity. 

Field capacity is the water content of the soil after free drainage has ceased.  
Wilting point is the minimum soil moisture required by a plant to not wilt. 

 
Note the assumption that the maximum available water capacity for runoff retention assumes the growing 
medium has dried to the wilting point of the plants between each storm event.  In many storm events, 
especially in the case of back-to-back storms, the green roof may not provide the full calculated volume 
reduction, as stormwater runoff from the first storm may still be retained within the growing medium 
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when the second storm occurs.  Therefore, a lower value of the maximum available water capacity for 
stormwater runoff retention may be needed when modeling back-to-back storm conditions. 
 
The steps to calculate the adjusted CN, after considering the available water capacity for stormwater 
runoff retention, are as follows: 
 

Step 1:  Calculate the runoff retention of the green roof  
 

                                                      𝑆𝑆𝑣𝑣   = 
𝑆𝑆𝑆𝑆 𝑥𝑥 [(𝑑𝑑 𝑥𝑥 𝜂𝜂1)+(𝐷𝐷𝐷𝐷 𝑥𝑥 𝜂𝜂2)]

12 𝑖𝑖𝑖𝑖/𝑓𝑓𝑓𝑓
, where: 

 

 𝑆𝑆𝑣𝑣  = storage volume (cf) 
 𝑆𝑆𝑆𝑆 = green roof area (sf) 
 𝑑𝑑     = media depth (in) 
 𝜂𝜂1 = available water capacity for runoff retention 
𝐷𝐷𝐷𝐷  = drainage layer depth (in) 
 𝜂𝜂2 = drainage layer field capacity  

 
 
Step 2:  Calculate the discharged runoff volume  
 

a. Calculate stormwater runoff volume produced by the Water Quality Design Storm (WQDS),  
2-, 10- and 100-year storms using the method described in the NRCS Methodology section of 
Chapter 5:  Stormwater Management Quantity and Quality Standards and Computations.  
Note that the Rational and Modified Rational Methods cannot be used for this calculation. 

 
b. Subtract the storage volume, 𝑆𝑆𝑣𝑣, in Step 1 from the stormwater runoff volume for the 

different storm events.  The result is the runoff volume to be discharged from the green roof 
during the different storm events.  

 
 
Step 3:  Calculate the direct runoff depth  
 

Divide the discharged runoff volume for each of the storm events calculated in Step 2b by the 
green roof area.  The result is the direct runoff, 𝑄𝑄 (in), in the NRCS method or in equation 10-11 
of the National Engineering Handbook, Part 630, Hydrology (NEH). 
 

                                       𝑄𝑄 =  
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 (𝑐𝑐𝑐𝑐) 𝑥𝑥 12 𝑖𝑖𝑖𝑖/𝑓𝑓𝑓𝑓

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (𝑠𝑠𝑓𝑓)
 

 
 
Step 4:  Determine the Adjusted Curve Number 
 

Use the direct runoff, 𝑄𝑄, calculated in Step 3 and the rainfall precipitation for each of the storm 
events, Pn, to find corresponding CN value in Figure 10-2 from the NEH, as reproduced on the 
following page: 
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Step 5:  Caculate Peak Flow Rates by Adjusted Curve Number  
 

Calculate the time of concentration and use it along with the adjusted curve numbers determined 
in Step 4 to calculate the peak flow rates of each of the storm events using NRCS methodology.  
 
Note that the time of concentration of a green roof must be calculated based on the vegetation 
condition, roof slope and drainage path.  A green roof with dense vegetation and a milder slope 
may provide a longer time of concentration, which will slow down the discharge of the roof runoff 
and lower the peak rate of the runoff.  The time of concentration must be calculated in accordance 
with the velocity method described in the NEH, Chapter 15 - Time of Concentration. 
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Incorporation with other BMPs 
 

Green roofs may be incorporated with other BMPs to retain the entire roof runoff from the WQDS or to 
reduce roof runoff produced by larger storms.  For example, dry wells may be designed to receive and 
infiltrate some discharge from the downspouts of a green roof in order to achieve retention of the entire 
WQDS volume.  Cisterns, rain gardens and pervious paving systems may also be incorporated with green 
roofs.  Note that if the discharge from a green roof is mixed with runoff that must be treated to reduce 
the total suspended solids (TSS), the entire mixed runoff volume is subject to the 80% removal rate for 
TSS. 

 
 
Designing a Green Roof 
 
The following example illustrates how to use a green roof to reduce the volume of runoff generated by 
the WQDS, plus the 2-, 10- and 100-year storms.  The example shows a possible configuration and flow 
path and is not intended to limit the design. 
 

Example:  A 1 acre roof of a building in Camden County is to be designed as a green roof based on the 
following parameters, assuming the entire roof is vegetated: 
 

Roof Area: 1 acre 
WQDS rainfall, PWQ: 1.25 inches 
2-year storm rainfall, P2:  3.31 inches 
10-year storm rainfall, P10:  5.06 inches 
100-year storm rainfall, P100:  8.52 inches 
Drainage layer depth:  6 inches 
Drainage layer field capacity: 0.02% by volume 
Slope    2.5% 
Vegetation   dense native grass 
 
Growing Medium: 

The growing medium has a composition of 20% 1 - 7 mm pumice by volume, 60% 4 - 10 mm 
pumice by volume, and 20% composted pine bark fines by volume.  The characteristics of the 
growing medium are as the follows: 

 

Growing medium depth:  6 inches 
Field capacity: 0.349% by volume 
Wilting point: 0.118% by volume 
Available Water Capacity for  
     Stormwater Runoff Retention 0.231% by volume 

 
 

Step 1:  Calculate the stormwater runoff retention by the green roof  
 

The volume of rainfall stored in the green roof system is calculated using the following equation: 
 

                                                       𝑆𝑆𝑣𝑣   = 
𝑆𝑆𝑆𝑆 𝑥𝑥 [(𝑑𝑑 𝑥𝑥 𝜂𝜂1)+(𝐷𝐷𝐷𝐷 𝑥𝑥 𝜂𝜂2)]

12 𝑖𝑖𝑖𝑖/𝑓𝑓𝑓𝑓
, where: 
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𝑆𝑆𝑣𝑣  = storage volume (cf) 
 𝑆𝑆𝑆𝑆 = green roof area (sf) 
 𝑑𝑑     = media depth (in) 
 𝜂𝜂1 = available water capacity for runoff retention 
𝐷𝐷𝐷𝐷  = drainage layer depth (in) 
 𝜂𝜂2 = drainage layer field capacity  

 
The storage volume, which is also the maximum stormwater runoff volume reduction, is then 
calculated as follows: 
 

  𝑆𝑆𝑣𝑣  = 43,560 𝑥𝑥 [(6 𝑥𝑥 0.231)+(6 𝑥𝑥 0.02 )]
12  = 5,467 cf  

 
 
Step 2:  Calculate the discharged runoff volume 
 

Using the storage volume calculated above, the discharged runoff volume for each storm is 
calculated by subtracting the storage volume calculated in Step 1 from the stormwater runoff 
volume from a traditional roof of the same area, as shown in the following table: 

 

 
 

Storm 
Event 

(A) 
Runoff 

Volume (cf) 
(Impervious Surface) 

(B) 
 

Storage 
Volume (cf) 

(A)-(B) 
Discharged 

Runoff Volume (cf) 
(Green Roof) 

WQDS 3,755 5,467 0 

2-year 11,170 5,467 5,703 

10-year 17,508 5,467 12,041 

100-year 30,056 5,467 24,589 
 
 
Step 3:  Calculate the direct runoff depth 
 

Next, the direct runoff depth, 𝑄𝑄, is calculated by dividing the discharged runoff volume by the 
roof area, yielding the following results: 

 

 
Storm 
Event 

Discharged 
Runoff Volume (cf) 

(Green Roof) 

Green Roof  
Area  
(sf) 

Direct Runoff  
Depth 

(in) 

WQDS 0 43,560 0 

2-year 5,703 43,560 1.57 

10-year 12,041 43,560 3.32 

100-year 24,589 43,560 6.77 
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Step 4:  Determine the Adjusted Curve Number 
 

From Figure 10-2 in the NEH, the adjusted curve number can be found using the rainfall depths 
and the stormwater runoff depths calculated in Step 3 for each storm, as depicted below, in blue, 
green and red for the 2-, 10- and 100-year storms, respectively.   
 

 
 
From the figure above, the adjusted curve numbers for the 2-, 10- and 100-year storm events are 
approximately 81, 84 and 85, respectively.  For the WQDS, there is no runoff, so the curve number 
should be 61, which produces no runoff in the WQDS. 

 

Storm 
Event Rainfall Depth (in) 

Direct Runoff 
Depth (in) 

Adjusted Curve 
Number 

WQDS 1.25 0 61 

2-year 3.31 1.57 81 

10-year 5.06 3.32 84 

100-year 8.52 6.77 85 
 

  

2-year 

10-year 

100-year 
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Step 5:  Calculated Peak Flow Rates by Adjusted Curve Number 
 

Next, the peak flow rate can be calculated by using the adjusted curve number with the NRCS 
method.  The time of concentration must be calculated based on the vegetation condition, roof 
slope and drainage path.  In order to avoid potential erosion that may result from the 
concentration of flow on the rooftop, drains are located on the roof so that the maximum flow 
length is 100 feet.  The Manning’s roughness for sheet flow is 0.24.  Under these conditions, the 
green roof will have a time of concentration of 12.8 minutes.  Note that the time of concentration 
for a traditional impervious surface under the post-construction condition has a default value of 
6 minutes. 
 
The peak flow rates for different storms under the adjusted curve numbers and estimated time 
of concentration were calculated by hydrologic modeling software and the results are as follows: 

 

Storm 
Event 

Adjusted 
CN 

Runoff Volume Discharged from 
the Green Roof (cf) 

Peak 
Flow (cfs) 

WQDS 61 0 0 

2-year 81 5,703 1.45 

10-year 84 12,041 3.11 

100-year 85 24,589 6.10 
 

Compare these results with that from an impervious roof: 
 

Storm 
Event 

 
CN 

Runoff Volume Discharged  
From an Impervious Roof (cf) 

Peak 
Flow (cfs) 

WQDS 98   3,755 2.93 

2-year 98 11,170 3.22 

10-year 98 17,508 4.95 

100-year 98 30,056 8.37 

 
 
Considerations  
 
A number of factors should be considered when using a green roof to manage stormwater runoff. 
 
Structural Strength 
 

Green roofs can add a significant amount of weight to a roof including the dead load of the green roof 
layers, as well as the added live loads as a result of rainfall, pedestrians, maintenance personnel and 
equipment.  Therefore, the structural load capacity of the roof is a crucial consideration when designing 
a green roof.   
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Access 
 

Green roofs, like all other stormwater BMPs require maintenance; therefore, it is important all 
maintenance personnel are able to access the roof.  Additionally, if the roof is open to the public, 
measures should be included to ensure public safety.  Many large buildings use the roof as the access 
point for window washing; therefore, the green roof should be designed to provide access and safe 
working conditions for maintenance personnel.  
 
 
Physical Impacts 
 

The ability of the green roof vegetation to absorb moisture, undergo evapotranspiration and survive 
depend upon the architectural features of the building.  If a green roof is adjacent to reflective surfaces, 
for example, the additional reflected heat may jeopardize the ability of the plants to thrive.  Similarly, high 
wind velocities across or shading of the planting bed caused by adjacent roof structures may damage 
plants.  Therefore, practicality and aesthetics must be properly balanced for successful green roof design. 
 
 
Longevity 
 

When designing a green roof, it is important to consider the longevity of all parts of the system, as well as 
the roof and all structural supports.  The waterproofing layer of a green roof is especially important, as 
failures can create serious structural problems.  Care should be taken during construction to ensure that 
the waterproofing membrane is not damaged.   
 
 
Irrigation 
 

In some instances, green roofs may require irrigation to maintain vegetative cover.  Intensive green roofs 
tend to require more irrigation than extensive green roofs.  If the vegetative cover fails to establish or 
cannot be maintained by rainfall alone, irrigation should be installed.  Rainwater harvesting from 
unplanted areas may be an option to consider.   
 
 
System Monitoring 
 

Monitoring may be necessary to ensure the percentage of organic material in the growing medium does 
not increase over time.  Too high a percentage of organic material may conflict with fire regulations 
regarding smoldering burns.  Additionally, although a high percentage of organic material may support a 
more diverse plant population on a given green roof, it tends to increase moisture storage and hence 
weight.  Too much organic material may also promote the growth of less drought-tolerant species and 
lead to the growth of aggressive species, thereby lowering plant diversity in the long term.   
 
 
Use of Non-Native Plant Species 
 

While native plants are preferred, in some cases a non-native plants may be needed.  If they are used, 
extra care should be taken to ensure that these non-native plants do not spread to surrounding sites.  
Deadheading or other measures to control the spread of seeds should be implemented.  
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Maintenance   
 
Regular and effective maintenance is crucial to ensure effective green roof performance.  A green roof 
used to meet any State requirement must have a maintenance plan.  For projects that are major 
developments, there are a number of required elements in all maintenance plans, pursuant to N.J.A.C. 
7:8-5.8; these are discussed in more detail in Chapter 8:  Maintenance of Stormwater Management 
Measures.  Furthermore, maintenance activities are required through various regulations, including the 
New Jersey Pollutant Discharge Elimination System (NJPDES) rules, N.J.A.C. 7:14A.  Specific maintenance 
activities for green roofs are presented below; these activities must be included in the green roof’s 
maintenance plan.  Detailed inspection and maintenance logs must be maintained.   
 
General Maintenance 
 
 Green roofs must be inspected at least four times annually and after every storm event exceeding 

1 inch of rainfall.  Check for and clear debris, sediment, dead vegetation, and check whether the 
growing medium has eroded or been transported to the drainage gutter or outlets.   

 

 All structural components must be inspected for cracking, subsidence, spalling, erosion and 
deterioration at least once annually.   

 

 Disposal of debris, trash, sediment and other waste material must be done at suitable 
disposal/recycling sites and in compliance with all applicable local, state and federal waste 
regulations. 

 

 Access points for maintenance are required on all green roofs; these access points must be clearly 
identified in the maintenance plan.  In addition, any special training required for maintenance 
personnel to perform specific tasks must be included in the plan.   
 

 A detailed, written log of all preventative and corrective maintenance performed on the green 
roof must be kept, including a record of all inspections and copies of maintenance-related work 
orders.  Additional maintenance guidance can be found online at:  
 

https://www.njstormwater.org/maintenance_guidance.htm.   
 
 

Vegetated Areas 
 

 Bi-weekly inspections are required when establishing/restoring vegetation. 
 

 A minimum of one inspection during the growing season and one inspection during the non-
growing season is required to ensure the health, density and diversity of the vegetation.  
Additional inspections are required after major weather events, such as but not limited to, high 
wind events and lightning strikes. 
 

 Trimming of the vegetation must be performed on a regular schedule based on specific site 
conditions. 
 

 Vegetative cover must be maintained at 85%; damage must be immediately addressed through 
replanting in accordance with the original specifications. 
 

https://www.njstormwater.org/maintenance_guidance.htm
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 Vegetated areas must be inspected at least once annually for erosion, scour and unwanted 
growth; any unwanted growth must be removed with minimum disruption to the remaining 
vegetation. 
 

 All use of fertilizers, pesticides, mechanical treatments and other means to ensure optimum 
vegetation must not compromise the intended purpose of the green roof. 

 
 
Drain Time 
 

 Water ponding on the surface and the drainage layer of green roofs must fully drain within 72 
hours; ponding in excess of 72 hours may render the green roof ineffective and may result in 
anaerobic conditions, odor and both water quality and mosquito breeding issues.  
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Totals: 67,833 SF Cwt = 0.91 38,222 SF 57,794 SF

Surfaces Area
Runoff 

Coefficient
C*A

Motor Vehicle 

Surface?

Area of 

Regulated 

Motor Vehicle 

Surface

Impervious 

Cover?

Area of 

Impervious 

Cover

Comments

1 Story Brick Building 7,307 SF 0.98 7,160.9 No Yes 7,307 sf

2 Story Brick Buildng 5,410 SF 0.98 5,301.8 No Yes 5,410 sf

Parking Lot Pavement 38,222 SF 0.98 37,457.6 Yes 38,222 sf Yes 38,222 sf

Concrete around Building 2 4,439 SF 0.98 4,350.2 No Yes 4,439 sf

Grass Around Building 2 711 SF 0.51 362.6 No No

Concrete Around Building 1 2,416 SF 0.98 2,367.7 No Yes 2,416 sf

Grass Around Building 1 1,554 SF 0.51 792.5 No No

Grass Around Site 7,774 SF 0.51 3,964.7 No No

Surface Calculator

Existing Conditions

Per Lakeland Survey



Totals: 67,833 SF Cwt = 0.91 33,198 SF 59,069 SF

Surfaces Area
Runoff 

Coefficient
C*A

Motor Vehicle 

Surface?

Area of 

Regulated 

Motor Vehicle 

Surface

Impervious 

Cover?

Area of 

Impervious 

Cover

Comments

Proposed Building 24,739 SF 0.98 24,244.2 No Yes 24,739 sf

Parking Lot Pavement 29,622 SF 0.98 29,029.6 Yes 29,622 sf Yes 29,622 sf

Concrete Loading Area 3,576 SF 0.98 3,504.5 Yes 3,576 sf Yes 3,576 sf

Concrete Walk In Front of Site 1,132 SF 0.51 577.3 No Yes 1,132 sf

Grass 8,764 SF 0.51 4,469.6 No No

Surface Calculator

Proposed Conditions

Per Site Plan Prepared By MCB Engineering Associates
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PROJECT DATA
ITEM PROPOSED

LOT AREA:

EXISTING

BUILDING FOOTPRINT:

BUILDING HEIGHT/STORIES:

PROPOSED USES:

FLOOR LEVEL PROPOSED 

1ST FLOOR

TOTAL GROSS FLOOR AREA:

536-544 WASHINGTON AVENUE, NUTLEY, NJ
USE PERMITTED AS OF RIGHT

MAX. BUILDING HEIGHT:

MIN. SIDE YARD WIDTH:

MIN. NUMBER OF PARKING SPACES:

2ND FLOOR

MIN. FRONT YARD DEPTH

MIN. REAR YARD DEPTH:

USE

LOT DIMENSIONS : PROPOSED 

LOT WIDTH (MIN.): 205' (EXISTING) (NO CHANGES) 

AREA

EXISTING PROPOSED

USE PROPOSED

28 TOTAL PARKING SPACES

48.4' / (2) STORIES

VACANT OFFICE SPACE

INDUSTRIAL/WAREHOUSE/OFFICE

WARE/HOUSEINDUSTRIAL/OFFICE 24,740 SF (EXT.ENVELOPE)

5,354 SF (EXT.ENVELOPE)

30,094 SF

SITE AREA (MIN.):

BUILDING COVERAGE: 

48.43'  (INCLUDES 10' PARKING BUFFER)

18'-0" / 30'-0"

50.5'

48.4'

36.47% OF TOTAL LOT AREA

24,740 SF (1ST FLOOR)

67,833.40 SF (PER SURVEY) 67,833.40 SF (NO CHANGE)

67,833.40 SF (PER SURVEY - NO CHANGE)

24,740 SF

67,833.40 SF (PER SURVEY - NO CHANGE)

REQUIRED PARKING CALCULATION:

1 FOR EACH 3,000 SF OF WAREHOUSE 
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June 23, 2026 
 
Jessica Liebold 
Code Enforcement Department 
Township of Nutley 
1 Kennedy Drive 
Nutley, NJ 07110      VIA EMAIL: jliebold@nutleynj.org  
 
Re: Traffic Engineering Review 
 Proposed Warehouse Development 
 536-544 Washington Avenue, Block 1502, Lot 12Nutley, Essex County, NJ 
 PB-26-00002 
 
Dear Ms. Liebold: 
 
I reviewed the Preliminary and Final Major Site Plan for 536-544 Washington Avenue, dated 
3/18/2026, consisting of 10 sheets, prepared by MCB Engineering Associates, LLC.  I reviewed 
the architectural plans dated 03/18/26, by Sanbar Design.  I offer the following comments: 
 

1. The Applicant did not provide a traffic analysis or a trip generation calculation for the 
prosed 24,740 square foot warehouse.  According to the Trip Generation, 12th Edition, 
published by the Institute of Transportation Engineers (ITE), a 30,094 square foot 
warehouse would generate approximately 17 vehicle trips during the weekday AM peak 
hour and 23 vehicle trips during the weekday PM peak hour.  However, the size of this 
proposed warehouse at 30,094 square feet is well below the average size of the sample 
size of 554,000 square feet.  Table 1 – Trip Generation Calculations shows the various 
trip generation results.  According to Transportation Impact Analysis for Site 
Development, published by the Institute of Transportation Engineers (ITE), an increase 
of less than 100 vehicle trips would not change the level of service of the local street 
network nor appreciably increase the volume-to-capacity ratio of an intersection 
approach.  Also, NJDOT Access Management Code considers a significant increase in 
trips greater than 100 peak hour trips AND greater than a 10 percent increase in 
previously anticipated daily trips.  Therefore, the proposed development does not 
require a Traffic Impact Study to assess the operations of the driveway or local streets.  
However, when large tractor trailers circulate in and out of the site, traffic will slow 
along Washington Avenue.  The Applicant shall opine as to the number of trucks per 
hour and the number of trucks per day that will access the subject property.   

mailto:jliebold@nutleynj.org
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2. The Applicant shall opine as to the separation of 83 feet between the exit driveway and 
Wilmington Drive and how site-generate traffic and Wilmington Drive traffic will 
interact.   

3. The Applicant shall opine as to the route of travel that any truck traffic arriving to and 
departing from the subject property would take.  If all traffic is expected to be oriented 
to and from Kingsland Rod, then the entrance driveway should be redesigned to orient 
traffic entering from the north, like the orientation of the exit driveway oriented toward 
the north. 

4. The Site Plan, sheet 2 of 10 of the site plan set shows the off-street parking 
computations based on 5,354 square feet of office space at 1 parking space per 300 
square feet or 18 parking spaces, and 1 parking space per 3,000 square feet for the 
24,740 square feet of warehouse space or 9 parking spaces for a total of 27 parking 
spaces required.  However, the computations show a total of 10 employees or 3 parking 
spaces required.  The Applicant shall provide testimony regarding the actual occupancy 
of the proposed office and warehouse, including any expectations for visitors.  If not all 
the 26 parking spaces along the rear property line are not required by the end user, 
then some of those parking spaces should be “banked” and replaced with pervious 
surface. 

5. The Applicant shall describe the walking path between the rear parking spaces and the 
entrance in the Lobby.  There is a 4-foot wide sidewalk along the south side of the 
building.  However, pedestrians will be required to cross in front of the loading dock 
area.  The Applicant shall opine as to what safety measures would be required to create 
a safe path between the 26 parking spaces in the rear and the Lobby entrance.  The 
Applicant shall provide testimony regarding the walking path for parking spaces 1 
through 12.  There is no sidewalk on the north side of the building.  The Applicant shall 
provide testimony regarding the hours of operation of the office and hours of operation 
of the loading docks. 

6. The site plan is proposed with 2 ADA parking spaces, which is adequate for 28 parking 
spaces.  The site plan shall show the location of a crosswalk from the ADA parking 
spaces to the accessible office entrance.  The Applicant shall provide testimony 
regarding the adequacy of the ADA accessible path(s) based on slope.   

7. The Applicant shall provide signage to direct motorists to the ADA parking spaces. 
8. The Applicant proposes 2 Electric Vehicle Charging Station (EVCS)/make-ready parking 

spaces on the site plan and takes a credit of 1 additional parking spaces for a total of 29 
equivalent parking spaces. 

9. The Applicant proposes 4 loading stalls to meet their off-street loading computations.  
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10. The Applicant shall provide a vehicle turning template for the largest tractor trailer that 

will access the subject property.  The path shall be entering the site, circulating to and 
maneuvering into the western-most dock, then exiting the dock, and exiting the site.  
The Applicant shall show tractor trailers in the other 3 loading docks when preparing the 
turning templates.  The Applicant shall provide testimony that the tractor trailer in the 
turning templates will be the largest anticipated vehicle that will access the subject 
property. 

11. The fire official should provide comments on emergency vehicle access and circulation.  
12. The Applicant shall provide testimony regarding the hours and days of operation of the 

proposed facility, staffing levels, shifts, etc.   
13. The Applicant shall testify if customers are expected to visit the warehouse.  If so, the 

Applicant shall provide adequate signage to direct customers to the appropriate parking 
spaces.  

 
I reserve the right to make additional comments and ask additional questions at the public 
hearing.  If you have any questions, please contact me at 973-985-3464. 
 
Very truly yours, 
 
 
___________________ 
Lee D. Klein, P.E., PTOE 
NJPE 24GE03710400 
PTOE Certification 1627 
https://d.docs.live.net/aea953f91575cccf/Documents/WORK/Nutley-536-544Washington/Klein-TrafficReview_PB-26-00002_Nutley_062326.docx 



TABLE 1 - TRIP GENERATION CALCULATIONS
536-544 Washington Avenue, Nutley, Essex County, NJ

   WEEKDAY
AM PEAK HOUR PM PEAK HOUR

CODE LAND USE AMOUNT IN OUT TOTAL IN OUT TOTAL
PROPOSED 

150 Warehousing (Fitted Curve)(Vehicles) 30,094 SF 13 4 17 6 17 23
150 Warehousing (Average Rate)(Vehicles) 30,094 SF 3 1 4 1 4 5
150 Warehousing (Average Rate)(Trucks) 30,094 SF 1 0 1 1 0 1

SOURCE: Trip Generation, 12th Edition , published by the Institute of Transportation Engineers

KLEIN TRAFFIC CONSULTING, LLC







	

	

           June 16, 2026 
  

Township of Nutley Planning Board 
1 Kennedy Drive 
Nutley, New Jersey  07110 
 
Attn: Jessica D’Onofrio 
 

           Re: 536–544 Washington Avenue – Proposed Industrial/Warehouse/Office Development 
           Preliminary and Final Major Site Plan 
           Block 1502, Lot 12 – M-O District 

 
Dear Chairman and Board Members: 
 

            We are in receipt of the above-referenced development application filed by Galaxy Invest, Inc., which 
seeks preliminary and final major site plan approval to remove the existing on-site buildings and 
improvements and construct a new industrial/warehouse and office building with associated site 
improvements, parking, lighting, landscaping, utilities and stormwater management facilities at 536–544 
Washington Avenue, Block 1502, Lot 12. In connection with the above-referenced application, we have 
reviewed the plans and supporting documentation submitted with the application, which include: 
 

• Preliminary and Final Major Site Plan for 536–544 Washington Avenue, prepared by MCB 
Engineering Associates, LLC, dated March 18, 2026, consisting of 10 sheets; 

• Architectural Plans entitled “536–544 Washington Ave., Nutley NJ, Zoning,” prepared by Sanbar 
Design, dated March 17, 2026; 

• Stormwater Management Plan for 536–544 Washington Avenue Project, prepared by MCB 
Engineering Associates, LLC, dated March 18, 2026; and 

• Application materials, zoning denial letter and related supporting documents submitted with the 
application. 

 
1. Description of the Proposed Development and Compliance with Township Development 

Regulations  
a. The proposed industrial/warehouse/office use is a permitted principal use in the M-O District. 

Based on the revised zoning denial letter issued by David Berry, Zoning Official, dated May 6, 
2026, the application requires relief from Chapter 700, Article XIII, Section 700-94A(3), which 
permits each property to have no more than one driveway and one curb cut. The applicant 
proposes two driveways and two curb cuts. 

b. The application also requires relief from Chapter 700, Article XIII, Section 700-94A(3)(b), which 
provides that curb cuts in all other districts shall not exceed 24 feet in length. The denial letter 
states that each of the proposed curb cuts will exceed 24 feet.  
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c. Based on our conversation with Mr. Berry, although the applicable variances arise from a 
section titled “Additional regulations on off-street parking for one- and two-family dwellings,” 
the Township has long interpreted this provision to apply to non-residential applications 
because it is the only section of the Nutley Code that regulates driveway openings. 

 
2. Planning Considerations 
a. Use. 

1. Use. Warehouses are a principal permitted use in the M-O District. Truck terminals are 
specifically prohibited in all districts pursuant to Section 700-39.  

b. General.  
1. Operational testimony. As with all applications, we ask that the applicant provide operational 

testimony associated with the site, including, but not limited to, the anticipated number of 
employees, hours of operation, and the ability of the tract to accommodate vehicular, truck-
delivery and pedestrian traffic. The applicant should clarify whether the proposed building is 
being constructed on speculation or whether a tenant has been identified. If a tenant has been 
identified, the applicant should provide testimony regarding the tenant’s proposed operations. 
The applicant should also clarify whether more than one tenant is anticipated at the site and 
whether the applicant seeks to operate the facility 24 hours per day. 

2. Performance standards. To what extent can the applicant demonstrate compliance with the 
Township’s performance standards in Section 700-42 of the Zoning Ordinance, including 
standards related to noise, vibration, smoke, fumes, odors, dust, glare, heat, fire and explosion 
hazards, hazardous materials, waste, drainage, and other potential off-site impacts associated 
with the proposed industrial/warehouse/office use? 

3. Hazardous materials. The applicant shall clarify whether any hazardous materials will be stored 
on site. 

4. Environmental constraints. General Note 5 on the site plans states that the property is located 
in FEMA Flood Zone “X,” an area determined to be outside the 0.2% annual chance floodplain, 
per FIRM Panel 34013C0109G, revised April 3, 2020. The plans do not identify on-site 
wetlands, transition areas, riparian buffers, or NJDEP land use permit requirements. General 
Note 18 further states that subsurface environmental conditions were not examined or 
considered as part of the plans.  
 

c. Circulation/Parking. 
1. Parking conformance. The site plan requires 27 off-street parking spaces and proposes 28 

striped parking spaces, plus one “make-ready” EV stall that receives one parking-space credit, 
for a total of 29 credited spaces. Based on the submitted parking schedule, the proposed 
parking supply satisfies the Township’s minimum parking requirement and is acceptable from a 
planning perspective. 

d. Lighting. 
1. We have reviewed the lighting plan. The lighting schedule identifies Beacon Viper area/site 

fixtures and wall-mounted fixtures with a 3000K color temperature (warm white). The pole-
mounted site fixtures are proposed at a mounting height of 15 feet above finished grade. The 
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lighting general notes state that each site fixture will be equipped with NX wireless controls, 
integral motion and photo sensors, time-based dimming, dusk-to-dawn operation, 50 percent 
dimming after midnight, motion-activated return to full brightness, fixture grouping by lighting 
zones, and individual fixture addressability. The photometric plan shows minimal to no light 
trespass at the property lines, with most perimeter readings at or near 0.0 footcandles. From a 
planning perspective, the proposed lighting levels and controls are acceptable. 
 

2. The submitted fixture information identifies low-profile LED area/site luminaires with specified 
optical distributions. The plans should be revised, or the applicant should provide testimony 
from the lighting professional, confirming that all proposed site and building-mounted fixtures 
are fully shielded/full-cutoff style fixtures and will be installed so that light is directed downward 
and does not create glare on adjoining properties or public rights-of-way. 

e. Landscaping/Screening/Fencing/Walls.  
1. Buffer. The landscape plan recognizes an existing vegetative buffer screen along the southerly 

property edge and proposes to supplement certain “voids” with Green Giant Arborvitae planted 
at six feet in height. However, the plans also appear to reduce portions of the existing buffer area 
that currently provide noise and visual separation to the property to the south. The Board should 
evaluate with the applicant the extent of buffer removal, the proposed replacement plantings, and 
whether additional evergreen screening, berming, fencing, or other mitigation should be provided 
to preserve an effective year-round buffer.  

2. Buffer 2. The applicant should also clarify whether the loading area and associated trucks will be 
visible from adjoining properties, particularly the properties to the south and east, and whether 
additional screening is necessary to reduce any visual impacts. The plans identify a proposed 
1.25-foot retaining wall at the easternmost edge of the three-bay loading area. Consideration 
should be given to increasing the height of this retaining wall, or otherwise modifying the wall 
design, to provide additional visual screening and noise attenuation for adjoining properties. 

3. Concrete barrier wall. The plans indicate, by note and detail, that a three-foot-six-inch concrete 
barrier wall section will be installed within the side and rear yard areas of the site. The applicant 
should address this wall as part of its direct testimony, including its location, height, purpose, 
relationship to the loading and circulation areas, appearance from adjoining properties, and 
whether the wall is intended primarily as a barrier or guiderail. 

4. Front yard landscaping. The widening of the driveways and the installation of the new sidewalk 
will reduce the amount of green space and landscaping available within the front yard. For this 
reason, additional shrubbery and low-level landscaping should be provided along the internal 
sidewalk and within the front yard area to soften the streetscape, enhance the pedestrian 
environment, and offset the reduction in planted area. 

5. Landscape plan. The submitted landscape plan proposes to preserve portions of the existing 
vegetative buffer screen along the southerly property edge and to fill identified “voids” with 
supplemental Green Giant Arborvitae. The planting schedule identifies 23 Green Giant 
Arborvitae for this purpose. The plan also identifies lawn areas in open portions of the site. The 
landscape plan notes that all landscape beds, planted areas, and sod/lawn areas, including 
isolated parking lot islands, are proposed to be serviced by an underground sprinkler irrigation 
system with an EPA-compliant WaterSense controller, rain sensor, soil moisture sensors, and 
cycle-and-soak operation. 
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6. The applicant should confirm the long-term maintenance responsibility for the proposed 
landscaping, including replacement of failed plantings during and after the two-year guarantee 
period identified in the landscape planting notes. 
 

f. Architectural/Signs. 
1. The architectural plans should be revised to identify the proposed exterior building materials.   
2. The floor plan depicts limited information for the building. The architectural plans indicate that 

there will be 5,030 square feet of office space. Otherwise, an open floor plan is depicted for the 
warehouse area. 

3. The architectural plans identify proposed wall signage consisting of individual illuminated 
letters mounted on the building façade, with a total proposed illuminated sign area of 
approximately 145 square feet. Based on the submitted architectural zoning information, the 
proposed wall signage appears to conform to Nutley’s sign ordinance; however, the applicant 
should confirm the final sign type, illumination method, and letter dimensions.  

4. Colorized renderings should be brought to the hearing, and the final plans should be amended 
to include the proposed color scheme. 
 

g. Trash 
1. Trash and recycling. The applicant shall clarify how trash and recycling will be handled on site 

and shall submit a recycling plan in accordance with Section 614-7. The applicant should 
confirm whether refuse and recycling will be stored entirely within the building, whether any 
outdoor collection area is proposed, and how collection vehicles will access and service the site 
without interfering with circulation, loading, or parking operations. 
 

2. Trash compactor. The applicant shall clarify whether a trash compactor is intended for the site. 
If a compactor is intended, the plans should identify its location, dimensions, enclosure, 
screening, access, and relationship to loading and circulation areas. If no compactor is 
proposed, the applicant should explain the intended refuse storage and collection method and 
confirm that the site can accommodate the operational needs of the proposed use. 

 
Should you have any questions, please contact us. 
 

Very truly yours, 
 
 
  

________________________________  
Planning Consultant 
 
cc: Barry Koyzra, Esq., Planning Board Attorney 
 Dipti Raja, P.E., Planning Board Engineer 
 David Berry, Zoning Official 
            Salvatore Ferraro, Engineering Coordinator 
 Benjamin Lindeman, Esq., Applicant’s Attorney 
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June 15, 2026 
 
NTLYT26204 
 
Mark Arcuti, Chairperson  
Township of Nutley 
Planning Board 
1 Kennedy Drive 
Nutley, NJ 07110 
  
RE: Engineering Review #1 

536-544 Washington Avenue 
 Block 1502, Lot 12 

Township of Nutley, Essex County, NJ 
Application Number: PB – 26-0002 

 
Dear Board Members: 
 
Pennoni Associates (Pennoni) is in receipt of the following documents concerning the above-mentioned 
application: 

 
• “Topographic Survey of Property, Tax Lot 12 – Block 1502, 536-544 Washington Avenue, Township 

of Nutley, Essex County, New Jersey,” prepared by Lakeland Surveying, Revised December 5, 2025.  
 

• Engineering plans entitled “Preliminary and Final Major Site Plan for 536-544 Washington Avenue, 
Tax Map Block 1502 – Lot 12 Township of Nutley, Essex County, New Jersey,” consisting of ten 
sheets, prepared by Matthew G. Clark, PE, of MCB Engineering Associates, LLC, dated March 18, 
2026. 
 

• Stormwater Management Plan for 536-544 Washington Avenue Project”, prepared by Mathew G. 
Clark, PE of MCB Engineering Associates, dated March 18, 2026. 
 

• Architectural plans prepared by Elizabeth E. Johnson, RA, of Sanbardesign, dated 03/18/2026.  
 

• Application for Land Use Action, dated April 7, 2026 
 

 
INTRODUCTION 

The subject site is located on the east side of Washington Avenue, at the intersection with Wilmington Drive., 
and consists of approximately 1.557 acres. The site is currently fully developed and consists of two buildings 
with a maximum height of two stories, parking, utilities, landscaping, and lighting.  The applicant is proposing 
to redevelop the site by removing the existing improvements and constructing a 24,740 two story building 
with 28 parking stalls with an additional four truck loading bays.  The proposed use is office/warehouse with 
27 parking spaces required by zoning and 29 spaces provided.  
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PLANNING AND ZONING 

We note the applicant has indicated that Planning Board waivers are required for the project and no variances 
are needed. The proposed waivers should be listed with the Zoning Schedule of Requirements on Sheet 3.  

 

We offer the following regarding the Site Plan application:  

 

GENERAL COMMENTS 

1) The survey provided for this application was performed on December 05, 2025. This survey is 
acceptable; we have no comments for the Planning Board.  
 

2) The applicant shall provide the recycling tonnage data to the Township on an annual basis as per the 
state requirements. 

 
3) General Note 5 on Sheet 2 states “All refuse and recycling shall be stored within the proposed 

building.” The applicant shall provide testimony regarding public versus private garbage pickup and 
how sanitation trucks will enter the site and be loaded. Results of the testimony should be added as 
a map note on Sheet 1.  

 
4) Applicant should provide testimony regarding hours of operation and anticipated number of 

employees.  
 

SITE PLAN COMMENTS (SHEET 2) 

1) The applicant shall provide both the existing conditions and proposed conditions zoning information 
on the Zoning Schedule of Regulations on Sheet 2.  

2) The applicant shall reference on the plans if the site is within a flood hazard area based on the 
effective and preliminary FEMA mapping. It appears the site is outside a regulated floodplain.  

 
3) The applicant shall testify regarding any potential sound impacts from the proposed development, 

including any mitigation measures if applicable. The testimony shall address if an emergency 
generator Is proposed. Results of testimony should be incorporated into future revisions of the Site 
Plan.  

 
4) The applicant shall testify how the garbage and recycling shall be collected. No turning templates for 

sanitation vehicles have been provided. The applicant shall clarify if the trash will be hauled to the 
curb or garbage truck will access the trash location.  

 
5) Sight distance measurements shall be provided at the driveway exit to ensure compliance with 

visibility and safety standards. We note the site design has single separate entrances for ingress and 
egress at approximately the same location as the existing driveway access points.  
 

6) The applicant shall show coordination with the Township of Nutley for road restoration centerline/full 
width along the road for the proposed development. 
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7) The applicant shall specify the number of proposed EV charging spaces, if any, and indicate any 

associated parking credits. The total number of proposed EV and make ready spaces shall be listed 
on the zoning table. 

 
8) The applicable Americans with Disabilities Act (ADA) code section shall be cited. The applicant shall 

specify the number of ADA-compliant parking spaces provided on the zoning table and demonstrate 
compliant access from the ADA parking spaces.  

 
9) A retaining wall is proposed around the perimeter of the parking area with a note “proposed concrete 

barrier wall to be design by others”. Full design and calculations for the wall shall be provided prior 
to a building permit is issued. The Site Plans contain a Concrete Barrier Wall Section Detail on Sheet 
7 that shows a top rail on top of the poured in place concrete wall. The Site Plan shall clarify the 
construction detail to show the fence rail material and height and how it will be embedded in the wall.  

 
10) The location of HVAC system shall be shown on the site plan. All roof HVAC systems shall be set 

back a minimum of 15 feet from the walkway portion of any sidewalk and screened as to not be 
visible from any adjacent public street or public property in accordance with the redevelopment plan. 
 

GRADING AND UTILITY PLAN COMMENTS (SHEET 3) 

1) The proposed parking configuration should be shown on the Grading and Utility Plan (Sheet 3).  
 

2) The applicant shall provide cut and fill calculations for the proposed development. It appears the 
project will be a net import site with no significant excavations.  

 
3) Storm drainage utility profiles should be added to the site plan set.  

 

LIGHTING PLAN COMMENTS (SHEET 4) 

1) The Lighting Plan shows the proposed exterior lighting via seven pole mounted fixtures and eight 
building mounted fixtures with a maximum mounting height of 15 feet and a maximum illumination 
along the property lines of 0.1 footcandles. We have no objection to lighting plan proposed; no 
response necessary.  
 

2) The proposed parking configuration should be shown as the background on the Lighting Plan (Sheet 
4). 

 
3) Applicant should provide testimony regarding hours of operation of the lighting and should provide 

results of testimony as a note on the Site Plan.  
 

4) It appears that no new street lighting is proposed; this should be confirmed via applicant testimony 
at the Planning Board.  

LANDSCAPING PLAN COMMENTS (SHEET 5) 

1) The Landscaping Plan shows 23 proposed green giant arborvitae planted adjacent to the retaining 
wall along the southeastern corner of the site, 25 burning bush plantings along the ADA parking in 
front of the site, and one serviceberry shade tree planted along the Washington Avenue street 
frontage.  
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2) The applicant should comment on the viability of the existing trees to survive with respect to land 
disturbance and the construction of the retaining wall adjacent to the treeline. 

 
3) The applicant should consider adding landscaping within the site, in particular at the locations of the 

striped out parking stalls.   

ARCHITECTURAL PLAN COMMENTS 

1) The applicant has provided building elevations for the four sides of the building. The elevations show 
door and window locations and a maximum building height of 48’-4 13/16”.   

 
2) The proposed finishes including materials and colors shall be clearly indicated in the architectural 

plans. 

STORMWATER COMMENTS 

1) Under NJAC 7:8 and §622-2, a Major Development is defined as a project that individually or 
collectively results in the disturbance of one or more acres of land, creates one-quarter acre or more 
of regulated impervious surface, creates one-quarter acre or more of regulated motor vehicle 
surface or a combination of regulated impervious or regulated motor vehicle surface coverage equal 
to one-quarter acre or more. As noted in the stormwater management report, the project proposes 
land disturbances over the entire 1.577 acre site, there is a reduction of motor vehicle surface from 
38,222 SF to 33,198 SF (a 15.1% reduction), and a reduction in total site impervious area from 60,059 
SF to 59,069 SF (a 1.6% reduction).  The project is classified as a Major Development based on the 
land disturbance of greater than one acre.  

 
2) Under existing conditions it appears much of the site surface water runoff is directed to the catch 

basin at the south portion of the site with a grate elevation of 74.29, which discharges to the existing 
catch basin in Wilmington Drive with a grate elevation of 74.68. There are a series of stormwater 
drywells on the rear (downhill) portion of the site under existing conditions which appear to be 
removed; this should be clarified on the existing conditions plan. The portion of the site that 
bypasses Wilmington Drive is being collected by the proposed storm drainage system and diverted 
to Wilmington Drive. While there may be an overall reduction of peak runoff rates by virtue of the 
reduction of impervious area, there may be an increase in peak runoff rates at the municipal storm 
sewer at Wilmington Drive. The drainage calculations should verify that this stormwater diversion 
does not increase peak runoff rates at Wilmington Drive. Additionally, the drainage calculations 
should reflect available storage from the existing drywells in the existing conditions model. Provide 
a revised analysis with hydrographs for existing and proposed conditions for each hydrologic point 
of interest and a curve under curve analysis showing no increase in stormwater runoff rates at each 
ordinant on the hydrograph.  

 
3) Provide a summary table in the executive summary of the stormwater management report for pre 

and post condition peak runoff rates at each applicable hydrologic point of interest.  Provide a 
comparison against NJDEP stormwater standards and show that the design exceeds the minimum 
requirements.  
 

4) The Applicant shall clarify if any soils testing in compliance with Chapter 12 of the NJBMP Manual 
or geotechnical testing has been performed and if the seasonal high-water table (SHWT) has been 
identified. 
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5) The applicant shall provide a roof drain plan with the roof pipes sized in accordance with the 
Chapter 11 of the national standard plumbing code. The roof plan shall clearly show the 20,000 
green roof area, how the system will drain, and means of conveying overflows.   
 

 
6) The Applicant shall provide a signed and sealed Stormwater Operations and Maintenance Plan in 

accordance with NJAC 7:8-5.8. The Plan shall include at minimum:  
a. Include the contact information of the design Engineer and entity responsible for 

maintenance. If the person responsible for maintenance is not a public agency, the 
maintenance plan and any future revisions shall be recorded upon the deed of record. This 
shall be noted in the plan.  

b. An example maintenance task log along with an estimate of the maintenance tasks shall 
be included.  

c. Construction details with stormwater elevations for any stormwater management 
practice shall be included in the manual.  

 

MISCELLANEOUS 

1) All disturbed areas within the Township’s right-of-way shall be restored in accordance with 
Township Standards upon completion of utility installations; add a map note on Sheet 1 indicating 
this condition for construction.  

2) Water and sanitary sewer demand calculations and associated will serve letters from the utility 
companies serving the site shall be provided. 

3) Separate cost estimates for all public and private site improvements for determination of the 
performance guarantee and inspection escrow fees shall be submitted.  

4) Water and sanitary sewer service connection design and approvals shall be coordinated with Nutley 
DPW. The applicant shall arrange for pressure and flow tests with the department prior to final 
design and construction of the water system connections; add a map note on Sheet 1 indicating 
this condition for construction. 

 
5) The applicant shall specify the size and location of the water meter as well backflow devices in 

accordance with §685-10. The applicant shall be responsible for obtaining and installing the water 
meter. The applicant shall coordinate with DPW for installation and location of the water meter and 
backflow devices. Add a map note on Sheet 1 indicating this requirement.  

 

PERMITS 

1) Soil Erosion and Sediment Control Permit - If not previously provided, the applicant shall submit 
evidence of approval from the Hudson-Essex-Passaic Soil Conservation District and shall forward 
a copy of the permit/approval to the Township. The application notes this will be provided post PB 
approval. We have no objection to this; however, add a map note on Drawing 1 that this approval 
is required and will be provided post planning board approval and prior to map signature.  

2) Nutley Department of Public Works - The Applicant is required to comply with all DPW 
requirements pertaining to sewer, water and storm sewer. Add a map note on Drawing 1 that this 
approval is required and will be provided post planning board approval and prior to map signature.  

3) Any disturbance along the right of way and roadway shall be restored to the satisfaction of the 
Township’s engineer for any proposed utility improvements.  
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4) Any municipal approvals shall be made contingent on receipt of all outside agency approvals. 

 
The Applicant shall respond to this letter with a point-by-point response addressing the comments listed 
above. We reserve the right to make additional comments pertaining to this application during the review 
process.  
 
 
 
 
Please contact this office with any questions or comments. 
 
Sincerely, 
PENNONI ASSOCIATES, INC. 

                      

    
Ken DeGennaro, P.E       Dipti Raja, PE    
Senior Engineer        Project Engineer 
 
SH/dr 
 
cc:  David Berry – Zoning Official 
 Salvatore Ferraro – Engineering Coordinator 
 Barry A. Kozyra- Board Attorney 
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