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INTRODUCTION

The following Stormwater Management Report details the design of the stormwater management plan for a
proposed Ice Cream Parlor and an existing bank located in the Borough of Westwood, Bergen County, New
Jersey and has been prepared by Menlo Engineering Associates, Inc. in accordance with the standards of the
Borough of Westwood, the County of Bergen, the New Jersey Soil Conservation Service, and the New Jersey
Department of Environmental Protection. This report supplements, and should be reviewed in conjunction
with the project development plans prepared by Menlo Engineering Associates, Inc.

It is the intent of this report to aid and assist Engineers at the Municipal, County, and State levels in evaluating
the drainage calculations and considerations incorporated in the design as shown on the plans submitted. This
office will readily respond to questions and requests for additional calculations or verification of the proposed
design by Municipal, County, or State Engineers, and will be responsive to their suggestions and modifications
to the design in conformance to the applicable codes in the interest of land use control consistent with
environmental protection.

The proposed redevelopment does not result in a net increase in impervious coverage of more than 0.25 acres
(0.09 acres) nor propose more than 1.0 acres (0.16 acres) of disturbance. Therefore, the stormwater
management regulations are not triggered, and stormwater management is not required.

CRITERIA

In the hydraulic designs involved in this project, the drainage areas have been determined by electronic
digitizer from the U.S.G.S. Quadrangle map, topographic survey prepared by Saladin Associates and field
observations to determine basin limits and off-site and on-site areas. The Soil Conservation Service Soil Survey
maps are used for hydrological soil group classification. Existing and proposed conditions are calculated for the
2, 10 and 100-year flows. On-site storm sewer collection systems were sized for the 25-year storm.

PROJECT LOCATION & DESCRIPTION

This report examines the drainage characteristics and designs for a 0.565-acre+/- tract of land situated in the
Borough of Westwood, Bergen County, New Jersey. The applicant proposes to redevelop the existing 2-1/2
story dwelling to a proposed ice cream parlor on Lot 9 and the existing bank to remain on Lot 8. Access to the
site is provided through a driveway off Center Avenue.

STORMWATER MANAGEMENT PLAN & DESIGN

The guidelines for hydraulic design, as prepared by the Soil Conservation District, the Borough of Westwood,
Bergen County and the New Jersey Department of Environmental Protection have been utilized for the
drainage design of this project. The purpose of the drainage design is for the post-development peak drainage
flow pattern to continue, as it exists today.

The stormwater management plan for the site is to construct an underground seepage system.



Summary of the Runoff Analysis:

The 0.565-acre+/- parcel’s existing conditions currently contains an existing 2-1/2 story dwelling with a gravel
driveway and parking area on Lot 9 and an existing 1 story bank with a paved parking lot on Lot 8. The existing
drainage pattern of most of the 0.22 acres area analyzed, drains from south to north and drains towards the

northerly corner of property. The other areas of the property and drainage patterns shall remain as is. See
Existing Drainage Area Map.

The developer is proposing to redevelop the existing 2-1/2 story dwelling to a proposed ice cream parlor on
Lot 9 and extend the existing Lot 8 parking lot onto Lot 9. The proposed drainage pattern of most of the 0.22
acres area analyzed (0.18 acres) drains into the proposed underground seepage pits. The remaining area
analyzed (0.04 acres) drains overland to the west onto Broadway, as it does in the existing conditions. See
Proposed Drainage Area Map.

The Modified Rational Method was used for analysis.

Summary Tables:
The following tables summarize the reduction of runoff for the 2, 10, and 100-year storm events:

EXISTING & PROPOSED CONDITIONS

EXISTING PROPOSED PROPOSED PROPOSED REDUCTION
STORM CONDITIONS | OVERLAND | SEEPAGE PIT TOTAL PROVIDED
(CFS) (CFS) (CFS) (CFS) (%)
100 1.48 0.28 0 0.28 81.1%
10 1.07 0.20 0 0.20 81.3%
2 0.87 0.16 0 0.16 81.6%
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APPENDIX A: EXISTING CONDITIONS



PRE-DEVELOPMENT DRAINAGE CONDITION

(Existing Drainage Area)

I. Total Drainage Area:

II. Soil Groups/Types:

0.22 Acres

UR - Urban Land
DVA -Dunellen-Urban Land (adjacent soil)

Type
C

ITII. Time of Concentration: 10 Minutes
IV Rainfall Intensity:
Storm Rainfall(in.)
100-YR 8.0
10-YR 5.8
2-YR 4.7
V. Weighted 'c' Calulation:
Land Use Area % of Cover C Value
Impervious 0.1 Acres 0.45 0.99
Gravel 0.07 Acres 0.32 0.84
Grass 0.05 Acres 0.23 0.51
Weighted 'c":
VI. Q=ciA
Q= c 1 A = Q
Q0= 0.84 8.00 0.22 = 1.48
Q1= 0.84 5.80 0.22 = 1.07
Q,= 0.84 4.70 0.22 = 0.87

Total
0.45
0.27
0.12
0.84



APPENDIX B: PROPOSED CONDITIONS



POST-DEVELOPMENT DRAINAGE CONDITION
(Proposed Overland Drainage Area)

I. Total Drainage Area: 0.04 Acres
Type

II. Soil Groups/Types: UR - Urban Land C
DVA -Dunellen-Urban Land (adjacent soil)

III. Time of Concentration: 10 Minutes

IV Rainfall Intensity:

Storm Rainfall(in.)
100-YR 8.0
10-YR 5.8
2-YR 4.7
V. Weighted 'c' Calulation:
Land Use Area % of Cover C Value Total
Impervious 0.03 Acres 0.75 0.99 0.74
Grass 0.01 Acres 0.25 0.51 0.13
Weighted 'c": 0.87
VI. Q=ciA
Q= c 1 A = Q
Q0= 0.00 8.00 0.04 = 0.00
Q1= 0.00 5.80 0.04 = 0.00

Q.= 0.00 4.70 0.04 = 0.00



POST-DEVELOPMENT DRAINAGE CONDITION

(Proposed Drainage Area Into Seepage Pits)

I. Total Drainage Area: 0.18 Acres

Type

II. Soil Groups/Types: UR - Urban Land C
DVA -Dunellen-Urban Land (adjacent soil)

III. Time of Concentration: 10 Minutes

IV Rainfall Intensity:

Storm
100-YR
10-YR
2-YR
V. Weighted 'c' Calulation:
Land Use Area
Impervious 0.16 Acres
Grass 0.02 Acres
VI. Q=ciA
Q= c 1
Qy00= 0.94 8.00
Q1= 0.94 5.80

Q.= 0.94 4.70

Rainfall(in.)
8.0

5.8
4.7

% of Cover C Value

0.89 0.99
0.1 0.51
Weighted 'c":

A = Q
0.18 = 1.35
0.18 = 0.98
0.18 = 0.80

Total
0.88
0.06
0.94
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PROPOSED RUNOFF VOLUME TO SEEPAGE PITS

Volume 100-Year= {1.35 cfs)(25 min)(60 sec/min) /2 = 1,013 CF
Volume 10-Year = (0.98 cfs)(25 min){60 sec/min) / 2 = 735 CF
Volume 2-Year = (0.80 cfs)(25 min}{60 sec/min} / 2 = 600 CF

PROPOSED VOLUME IN SEEPAGE PITS

Seepage Pit Volume = (3-feet radius”2)(3.14)(3-feet high) x 4 pits = 339 CF
Stone Volume = ((24-feet x 24-feet x 4.83-feet) — 340 CF) x 30% voids = 733 CF
Total Volume = 1,072 CF

PROPOSED RUNOFF FROM SEEPAGE PITS

Volume in Seepage Pits = 1,072 CF > 100 Year Volume into Seepage Pits = 1,013 CF
Therefore 100 Year Runoff = 0 cfs

SEEPAGE PIT DRAIN TIME

Per Bergen County Soils Survey, DVA-Dunellen Urban Land Permeability Rate 0.6-6.0 in/hr (average 3 in/hr)
Seepage Pits/Stone height = 4.83-feet (58-inches)
Drain time = (58-inches / 3 in/hr)(factor safety 2.0) = approximately 39 hours



APPENDIX C: PIPE CALCULATIONS
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APPENDIX D: SOILS INFORMATION



DVA Dunellen-Urban land complex, nearly level

This unit consists of nearly level well drained Dunellen soils
and Urban land. It occurs throughout the county, between the
Ramapo River and the Palisades range, on broad outwash plains or
stream terraces. Individual areas are dominantly irregular or
oval in shape. Most areas are between 5 to 185 acres in size.
Slopes range from 0 to 3 percent. The Dunellen soils and Urban
land occur in such intricate patterns or small areas in this unit
that they could not be shown separately on the soil map. This
complex consists of about 55 percent Dunellen soils, 30 percent
Urban land and 15 percent other soils.

Typically, Dunellen soils have a very dark grayish brown loam
surface layer about 6 inches thick. The subsoils is about 29
inches thick. The upper 10 inches is friable, dark yellowish
brown loam. The lower 19 inches is friable, brown loam. The
substratum is stratified reddish brown gravelly sand, and loamy
sand and brown sandy loam to a depth of 66 inches. In some areas
in the Northern Valley the lower subsoil and substratum contain
thick layers of silt and very fine sand that are frequently
saturated.

Urban land consists of areas with an impervious surface such as
buildings, paved driveways or parking lots, patios and paved
walkways.

Inciuded in mapping are narrow areas of Dunellen soils that are
greater than 2 percent slopes, small areas of poorly drained
Pascack soils in depressions or adjacent to water courses, and
areas of soil having gray mottles in the subsoil and substratum
between 18 and 40 inches below the surface. Also included are
Riverhead soils west of Saddle River and in the northern part of
the county. Included soils make up about 15 percent of the
mapped acreage.

Permeability of the Dunellen soils is moderate or moderately
rapid in the subsoil and rapid in the substratum. Surface runoff
is slow in the Dunellen part of the complex and very rapid in the
Urban land part. The hazard of erosion is slight. The available
water capacity is moderate. In unlimed areas, the reaction is
very strongly or strongly acid in the surface and subsoil layers
and strongly or moderately acid in the lower subsoil and
substratum layers. Frost action is moderate.

Areas of this complex are used for single family residential
uses. Individual lots vary in size from primarily 1/4 acre or
less in the central and southeastern parts of the county up to 1
acre in the northeast and western parts of the county.

The rapid permeability in the substratum and the moderate
potential frost action are the major limiting factors for
community and recreational facilities development. There are
limitations for the installation of on-site sanitary disposal
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facilities due to the soils rapid permeability and the potential
for waste disposal effluent to contaminate the ground water.
Downslope movement of water along the top of the subsoil or
stratified substratum is also a limitation for dwillings with
basements. There are slight limitations for lawns and
landscaping.

Land capability subclass is not assigned.

84



UR Urban land

This unit is nearly level or gently sloping. It occurs
throughout the survey area except in the boro of Alpine and west
of the Mahwah River in the boros of Mawah and OQakland.
Individual areas are irregular in shape and range from 5 to more
than 750 acres in size. Slopes range from 1 to 5 percent.

This unit has been cut or filled and covered with an impervious
surface such as paving materials or buildings over 85 percent of
the areas.

Included in mapping are high density residential areas that are
less than 85 percent covered and contain reworked soil material
or Udorthents. In the Meadowlands area, the soils are either
Udorthents, loamy or Udorthents, wet substratum. Included areas
make up about 25 percent of the unit.

This unit is used for commercial and industrial development such
as shopping malls and office building complexes. Some areas are
utilized for central school sites.

Capability subclass is not assigned.
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TABLE J.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS
(The symbol < means less than; > means more than. Entries under “"Erosion factors--T” apply to the entire

profile. Entries under "Wind erodibility group” and "Organic matter” apply only to the surface layer.
Absence of an entry indicates that data were not available or were not estimated)
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TABLE K.--SOIL AND WATER FEATURES--Continued

] ) Flooding ] High water table ] subsidence ] Risk of corrosion
S0il pame and }Hydro-) ] ] ] ] ] ] ] }
map symbol ] logic) Frequency ] Dura- ]JMonths ] Depth } Kind JMonths JInitial] Total JUncoated ]JConcrete
Jgroup ) ] tion ] ] ] ] ] steel }
] ] ] ] 1 Ft ] ] ] In ] In ] ]
Sulfaguents. ] 1 ] ] ] ] 1 ] 1 ] ]
] ] ] ] ] 1 ] ] ] ] ]
Ua, Ub. ] ] 1 ] ] ] ] ] ] ] 1
vdorthents 1 ] ] ] ] ] ] ] ] ] ]
) ] 1 ] 1 1 ] ] } ] ]
Uc*: ] ] ] ] ] I} ] ] ] ] ]
Udorthents. ] ] ] 1 1 ] ] ] ] ] 1
i} ] ] ] ] ] ] ] ] ] ]
Urban land. ] ] ] ] ] ] 1 ] ] ] 1
] ] ] ] ] ] ] ] ] ] ]
ud, Ue. ] 1 ) ] ] 1 1 ] ] | 1
Udorthents ] ] ] ] ] 1 ] ] ] ] ]
] ) ] ] ] ] ] ] 1 ] ]
UE*: ] ] 1 ] ] } )| j ] 1 ]
Udorthents. ] ] ) ] ] ] 1 ] 3 ] ]
) ] ] 1 1 ] ] ] ] 1 ]
Urban land. ] ] ] ] ] } ] ] v ] ]
i J 1 ] ] 1 ] ] ] ] ]
UR*. ] 1 ] ] 1 1 ] ] 1 1 ]
Urban land ] 1 ] ] ] ] ] ] ] )] )]
1 ] ) ] ] ] ] ] ] ] ]
Wel, WeC, WeD, | ] ] ] ] ) 1 ] ] ] ]
Wek, WrD------ ] ¢ }None------- ] --- ] —=- J1.5-2.5]perched ]JFeb-Apr} --- 1 -~ JLow-----= JModerate.
Wwethersfield ) 1 ] ] 1 ] ] ] 1 ] ]
] ] ] ] 1 ] ] ] ] ] ]
WsH*, WsC*, ] )] ] ] ] 1 ] ] ] ] ]
WsD*, Wsk*: ] ] )] )] ] ] ] 1 ] ] ]
Wethersfield-] C JNone-~--~-= - = )] }1.5-2.5)Perched )Feb-Apr} --- % -- }Lou —————— :]'Hoderat.e.
] | ] ] ] ] ] ]
Rock outcrop.] ] 1 ] ] 1 ] ] ] )] ]
] ] ] ] ] ] ] ] ] 1 ]
Wup*, WOC*, ] ] ] ] ] ] ] ] ] ] ]
WUD*: 1 ] | ] ] ] ] ] ] 1 1
Wethersfield-] C ]None-----~- } - ] ——- J1.5-2.5)Perched ]Feb-Apr] --- } - JLow-—==-= JModerate.
] ] ] 1 ] 1 ] ] ] ] ]
Urban land. ] ] ] ] ] ] ] ] )] ] ]
] ] ] ] 1 ] ] 1 1 ] ]
¢
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DRAINAGE AREA MAPS



00°08}

Ganens 8 Lo7)

M,00 4bebdS

2889-2°
8908

2989-2/

9-26 X

orw9-a1
y029-58

sz89-2L
& 29-28

d's ¥21'02
8 10T
408 MD0Td

acg9-2L
Zr99-26 |

a

[
~
% uwg
2 -

R nc..

Q9

SO

[ =

W &
N
e smzsess:
'S %51
A

!

—.

¥

4,00,08.428

s & LoY

00°08

6099

X o001
Py 2
1899-21 1509-21 cgoas X <4 89-08 |
L&829-96 P$E8LI-28 £Z99-28
26 L9 P
Z6%5-48 x
I£L9-M8

21 6901
249908

% 29-ML
"5 29-ME

S3¥IV 220

92 29-MG

2929-M 1379
Lo 55w

* o699

Z5L0-ML
456 Co-me

00°0S5}

999

#999

0Z=,1 JIVOS
l—=vd3 'ON OMd

#0LI-ML
G-l

<z%9
¥

*zico

amens 6 L0y

1689-ML

%

=zr29-m8

x 9520

orL9-ML
42996

2

x
69

G4

d,00,08.89N

dVIN V3V 3OVNIVIA ONILSIX3

‘d'S 008V
6 10T
408 MD0T1d

o029

29249
¥

2029

amns & 107

0088 M .00.E8%.8IN

3 1sl09

4Z99-01

$629-2L
9929-28

k c109-21
1929-28

o0829-2L
6229-26
o z9-2

|z 29-08

Nooz9-28

k 2gfeo-o8

Vel go-at
259598

1599-91
¥ 2zz99-28

k 2199-08

(AVM—40—L1HOIY HLAIM 378VINVA)

HANHAV dVOH'IIVY ATHHNHOA

AVMAVOYd



U L

— ~ (‘dAL) WNWINIW 1004 ¥3d o
2009 WY SLLT A ~_ ¥30v31 4008 OAde,o ISl
of 1id 3ovd3ss  of Lid 3ovdazs

(Iv01dAL) ONIY uuimmw ||||| I_/ - m m m Q < w F oo /

_
3L34ONOD%,9 03SOd0dd = 7 +
jo-o =

T
I
WNNININ 1004 ¥3d 8/ ¥ /_, Ll
HIMIS WAHOLS OAd®,ZL 03SOd0dd

\ | — (L9)ecofANi

£8°99 WY
\# lid 39vd33s

—+# 1id 3ovd3as

L3Nl LSY1O

0Z=,1 JIVOS
l—vdd °N 9Mmda

dVIN V3IdV JOVNIVHA d3SO0d0dd

AVOd'IIVd ATHHNHOA
AVMAVOdd

(AVM—40—L1HOIY HLAIM 378VINVA)

HOANHAV



