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1. Drainage Summary

This Drainage Statement has been prepared to define and analyze the stormwater drainage conditions
that would occur as a result of the development of Block 80.03, Lot 10 as shown on the Township of
West Orange Tax Map Sheet No. 32, located in the Township of West Orange, Essex County, New
Jersey. The subject site consists of 5.77 acres (251,368 SF) and is located at 10 Ridge Road.

Under existing conditions, the site is undeveloped, consisting of overgrown wooded areas. The
proposed project consists of the construction of a 2,900 SF footprint, two and a half story single-family
residential dwelling. Additional site improvements will include a paved driveway, swimming pool,
pickleball court, landscaping, grading, stormwater management, utilities and other associated site
amenities as shown on the accompanying Site Plan drawings. The project also proposes a sanitary
sewer main extension. The new development will result in 39,823 SF (0.91 AC) of disturbance on site
and 2,418 SF (0.06 AC) disturbance within the right-of-way for a total disturbance of 42,241 SF (0.97
ACQ), along with a 10,113 SF (0.23 AC) increase in impervious coverage. Of the increase in impervious

coverage, 3,916 SF (0.09 AC) is motor vehicle surface consisting of the proposed driveway.

The project consists of less than one (1) acre of disturbance and will not increase the net impervious
coverage on-site by Y4 acre or more, nor the motor vehicle surface. Therefore, the proposed project
does not meet the definition of a ‘major development’ as defined by NJAC 7:8 and therefore is not
subject to the NJDEP Stormwater Management Rules & Regulations (NJAC 7:8). As the proposed
development proposes disturbance of greater than 5,000 SF with an increase of impervious area less
than Y4 acre, the project is subject to New Jersey standards for Soil Erosion & Sediment Control runoff

rate reductions for downstream stability required for the 2 & 10-year storms.

The stormwater drainage for the proposed site has been designed to maintain existing runoff patterns
to the maximum extent feasible. In existing conditions, stormwater runoff from the project area drains
to two points of analysis. Stormwater runoff from the northern corner of the site flows via overland
flow to the existing headwall located within the adjacent Lot 21. The remaining stormwater runoff
within the project area flows via overland to the existing concrete channel at the eastern corner of the

site.



1I. Design Methodology

The intention of the design of the proposed stormwater management facility for this project is to
provide measures as required to address applicable aspects of the Standards for Soil Erosion and
Sediment Control in New Jersey and the Township of West Orange Stormwater Management Control

Ordinance.

The stormwater runoff from the project area is ultimately tributary to two points of analysis as

previously described.

The stormwater drainage for the proposed project has been designed to maintain existing runoff
patterns on-site to the maximum extent practicable. A grading plan has been developed for the
proposed site improvements with consideration to the existing drainage patterns. The project proposes
an underground detention system located to the north of the dwelling. A proposed roof leader system
will collect stormwater runoff from the dwelling and discharge into the basin. Two (2) yard inlets are

proposed onsite to collect stormwater runoff from the project area.

The proposed basin is designed with an outlet control structure which will release stormwater runoff
at a controlled rate to the existing stormwater conveyance pipe located to the east of the proposed
dwelling, which is ultimately tributary to the existing concrete channel. A portion of stormwater runoff
from the project area will continue to flow undetained via overland to the existing headwall within

the adjacent Lot 21.

The hydrology for the site was calculated using the NRCS Runoff Equation and Dimensionless Unit
Hydrograph as noted in Part 630, Hydrology National Engineering Handbook. The following

particular references were used:

e Curve Numbers were established via Chapter 9 — Hydrologic Soil-Cover Complexes
e Time of Concentrations were calculated in accordance with Chapter 15

e Rainfall Distributions are based on NOAA Type D rainfall distributions

e The SCS Dimensionless Unit Hydrograph was utilized.



I11. Runoff Rate Reduction Performance

As noted previously, a majority of stormwater runoff from the project area will be collected by the
proposed stormwater conveyance system, detained in an on-site underground detention basin, and
released at a controlled rate to the existing onsite stormwater infrastructure. A significant amount of
stormwater runoff from the surrounding wooded areas flows through the project area, to be collected
and detained in the proposed basin. As these areas remain undisturbed in existing and proposed
conditions, peak flows from these areas were accounted for in the basin sizing and outlet control
structure design, but were excluded in the peak flow reduction calculations. The undisturbed wooded
areas which drain towards the existing headwall within the adjacent Lot 21 were also included in the

peak flow calculations, but were excluded in determining the required peak flow reduction.

As a result of the improvements associated with the proposed development, the peak flows discharging
to each point of analysis decreases for the two (2) and ten (10) year design storms, modeled as 24-hour
SCS Type III design storms, as compared to existing conditions. In addition, the proposed basin and
outlet control structure have been designed to provide a fifty (50) percent reduction for the two (2)
year and a twenty-five (25) percent reduction for the ten (10) year design storms for the project as a

whole. Please refer to the appendix of this report for the hydrograph summary reports indicating same.

Pre-Development and Post Development Peak Runoff Results Summary

Point of Analysis A (Lot 21 Headwall)

Design Pre-P evelopment Pre.-Develop ment Total Allowable | Total Proposed
Storm Undisturbed Areas Disturbed Areas Peak Flow Peak Flow (CFS)
(CFS) (CFS)
2 Year 0.33 0.21 0.54 0.37
10 Year 0.80 0.52 1.32 0.87
Point of Analysis B (Concrete Channel)
Design Pre-P evelopment Pn?-Development Total Allowable | Total Proposed
Storm Undisturbed Areas Disturbed Areas Peak Flow Peak Flow (CFS)
(CFS) (CFS)
2 Year 1.17 0.36 1.53 1.23
10 Year 2.84 0.87 3.71 3.48




Total Site

R .
Desien Pre-Development | Pre-Development ine;;loc‘t:roilri Total Total
Stongn Undisturbed Disturbed Areas Disturbed Allowable | Proposed Peak
Areas (CFS) (CFS) Areas (%) Peak Flow | Flow (CFS)
2 Year 1.34 0.47 50 1.58 1.57
10 Year 3.25 1.14 25 4.11 4.11

IV. Conclusion

The proposed project has been designed to ensure safe and efficient control of stormwater runoff in a
manner that will not adversely impact the existing drainage patterns, existing structures, or adjacent
parcels. Furthermore, the project results in a decrease in peak stormwater runoff rates from the parcel,
increasing downstream stability. As a result, it is anticipated that the proposed development will not
adversely impact the existing drainage infrastructure located onsite or within the surrounding

properties.
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Hydrologic Soil Group—Essex County, New Jersey
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scale.
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Source of Map: Natural Resources Conservation Service
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Hydrologic Soil Group—Essex County, New Jersey

Hydrologic Soil Group

Map unit symbol
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C
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percent slopes,
extremely stony

C

2.0

24.0%
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Yalesville - Boonton -
Holyoke complex, O to
8 percent slopes,
extremely stony

5.0

58.8%

YaohEh

Yalesville - Holyoke
complex, 35 to 60
percent slopes, very
rocky
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0.1

1.8%
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Hydrologic Soil Group—Essex County, New Jersey

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 3/1/2024
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STORMWATER COLLECTION SYSTEM CALCULATIONS
(PIPE SIZING)
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P~y INEFAANIIIC
ENICCGGINEETREINGG

inlet Area Summary and Average Coefficient (C) Calculations

Project: Proposed Single Family Residential Dwelling Computed By: DG
Job #: 5142-24-00053 Checked By: MB
Location: West Orange, NJ Date: 3/13/2024
Drainage Area|lmpervious |Coefficient |Open Space Area for |Coefficient |Wooded Area for |Coefficient |Average Total Area Total Area

Area (sf) (C) Used |[Soil Group C (SF) (C) Used |Soil Group C (SF) |(C) Used |[Coefficient |(SF) (acres)

(C) Used

Yard Inlet #1 3352 0.95 7305 0.35 44213 0.12 0.20 54870 1.26
Yard Inlet #21 2000 0.95 8053 0.35 10245 0.12 0.29 20298 0.47
Yard Inlet #22 1300 0.95 1662 0.35 6388 0.12 0.28 9350 0.21
Roof 2900 0.95 0 0.35 0 0.12 0.95 2900 0.07




P

\

DYNAMIC
ENGINEERING

Stormwater Collection System Calculations

Project: Proposed Residential Computed By: DG NOTES:
Job #: 5142-24-00053 Checked By: MB 1) Design method used is Rational Method
Location: West Orange, NJ Date: 3/13/2024 2) Refer to Weighted Runoff Coefficient table for calculation of incremental areas and C values
Design Storm: 25-Year Revised:
SUBCATCH TIME OF
PIPE SECTION MENT AREA INCREMENTAL | CUMULATIVE CONCENTRATION I PEAK RUNOFF PIPING INPUT PIPING DATA
Tcto | Tein | Q cum. . Pipe Full Pipe .
FROM TO Area (Acres) | "C" | AxC Ac | A xC (acres) Inlet Pipe Fl(?l?ilngc (In/Hr) Q (t(c:)FIget for Pipe ]()Iﬁ‘) L?;tg)th 1\{,[2? ?;32; Capacity | Velocity VAefc:zial F;lfpz)
(min) | (min.) (CFS) ) | (fps) ty (p
Inlet #1 Basin A 1.26 0.20 0.25 0.25 10.00 0.14] 10.00 6.80 1.70 1.70 8 52.0{ 0.010] 0.0200 2.22 6.36 7.26
Inlet #22 Inlet #21 0.21 0.28 0.06 0.06 10.00 0.68] 10.00 6.80 0.41 0.41 8[ 129.0] 0.010/ 0.0050 1.11 3.18 2.77
Inlet #21 Basin A 0.47 0.29 0.14 0.20 10.00 0.04] 10.68 6.68 0.94 1.34 8 20.0[ 0.010] 0.0400 3.14 9.00 8.43
Roof Basin A 0.07 0.95 0.07 0.07 10.00 0.23] 10.00 6.80 0.48 0.48 6 40.0[ 0.013] 0.0100 0.56 2.85 3.25
OCS #4 MH #7 0.40 0.95 0.38 0.38 10.00 0.24] 10.00 6.80 2.58 2.58 15 72.0] 0.010{ 0.0055 6.23 5.08 4.65




OUTLET CONTROL STRUCTURE DETAIL



j; PROP. 15" HOPE TO MANHOLE
— INV: 614.90

PEAK WATER SURFACE ELEVATIONS

2 YR STORM 617.19
10 YR STORM 619.21

COPOLYMER POLYPROPYLENE
LADDER RUNG @ 12" 0.C.

PROP. 15" HDPE TO MANHOLE

‘ ™2 wer
~ R 4‘\wv: £19.10
INV: 619.10 < — )
BASIN 36" HDPE ‘ — 4.57 ORIFICE
X / INV 616.60
4.5" ORIFICE |
INV 617.40 ™ 3 ORIFICE
45" ORIFICE INV 614.90
Q INV 617.40
45" ORIFICE 3" ORIFICE
INV 616.60 dwv 61490
WEIR WALL
SECTION A-A
PROP. MANHOLE FRAVE AND COVER
(CAMPBELL PATTERN # 10128 OR EQUAL)
RIM 620.00 RIM 619.90 PROP. GRADE
—l -
Y s WS .
‘ ) — .
8” REINF. CONC. LID \ 77‘ ‘ ‘7‘ ‘ ‘7‘ \ —M—L—M—L
T0 SUPPORT H-20 N = [ ‘*‘ ‘ ‘7‘ ‘ ‘1 '\ = | ‘7‘ ‘ ‘77‘ ‘ ‘77‘ ‘ ‘:
VEHICULAR  LOADING = —IH—l— H H ‘ ‘—‘ ‘ ‘—‘ ‘ ‘—‘ ‘ ‘—‘ ‘ ‘
o o === [[=][]
[ [N [N [N
6" BASIN BACKFILL PARGING (TYP.) . P S . e a—e ] ‘ ‘
hazzevaz>; - P T
Al X (@) 2 WER
, INV: 619.10 . L
PROP. TRASH RACK 4 4 —‘ ‘ ‘—
(MAX. 6" X 6" GRID \
OPENING, 3/4” DIA
ALUMINUM ROUND = —
STOCK) o a5 oRrcE
. INV: 617.40
BASIN 36" HDPE .
8" SOLID CONCRETE
PROP. ROCK SCREEN BLOCK WALLS (TYP.)
(MAX. 3/8" X 3/8" \ OR PRECAST N STEEL REINFORCED
GRID QPENING, GALV. C 4.5" ORIFICE [ —
*10 GA. WIRE) INV 616.60
(\%%5 S S 30" ORPCE INV OUT 614.90
=2 o1 A INV 61490 :

6" BASIN BACKFILL BASIN 36" HDPE

INV: 615.65

BOTTOM OF STONE LAYER: 614.90

8" REINF. CONC. FOOTING
(#4 @ 12° 0C. EW)

67-3/4" CLEAN STONE
APPROVED SUBGRADE

[oe/11722 - ifou

OUTLET STRUCTURE DET. (ocs)
STORM STRUCTURE #8

NOT TO SCALE



DRAINAGE AREA MAPS
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