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I. Introduction 

This Drainage Statement has been prepared to define and analyze the stormwater drainage conditions that 
would occur as a result of the improvements to Block 153, Lot 38, as shown on the Township of West 
Orange Tax Map Sheet No. 84, located in the Township of West Orange, Essex County, New Jersey. In 
existing conditions, the subject site consists of 1.05 acres (45,713 SF) and is located at 470 Eagle Rock 
Avenue.  
 
Under existing conditions, the site is developed as a restaurant with associated parking, landscaping, and 
lighting. The existing development has an impervious coverage of approximately 80.9% (36,974 SF) and 
is located in the B-2 – General Business Zone. The proposed development consists of retrofitting the 
existing building for the occupancy of a 2,391 SF Popeyes restaurant with a drive-thru and a 3,797 SF 
IHOP restaurant. Additional site improvements include parking, landscaping, lighting, and a trash 
enclosure. The proposed development will provide on-site impervious coverage of approximately 75.7% 
(34,591 SF), resulting in an approximately 2,383 SF (5.2%) reduction. In addition, the project will result 
in a decrease in motor vehicle surface area of approximately 2,289 SF from 28,325 SF to 26,036 SF. Per 
the Natural Resources Conservation Service Web Soil Survey, a portion of the property is located within 
unclassified Urban Land soil. To be conservative, the analysis utilized HSG B in existing conditions and 
HSG D in proposed for disturbed areas within the Urban Land soil.  
 
Based upon the fact that the proposed improvements will result in more than one (1) acre of land 
disturbance, this project is classified as a “major development” and is subject to compliance with the 
Stormwater Regulations set forth in NJAC 7:8. However, the project will result in a decrease in motor 
vehicle surface area and impervious coverage from existing to proposed conditions. As such, the project 
does not increase regulated motor vehicle surface by more than one-quarter acre and is therefore not 
required to meet the stormwater runoff quality standards under NJAC 7:8-5.5 and Township of West 
Orange Ordinance §25-29.4.q.  
 
A hydrological evaluation is provided for the 2-, 10-, and 100-year storm events utilizing the Urban 
Hydrology for Small Watersheds TR55 Method to confirm compliance with the stormwater runoff 
quantity and groundwater recharge standards set forth by the Township of West Orange Land 
Development Ordinance and NJAC 7:8.  
 
Based upon the Essex County Soil Survey, the soil types native to the site include: 
 

Soil Type Soil Type Name Hydrologic Soil Group 
BouC Boonton – Urban Land C 

URBONB Urban Land --* 
*Please note the NRCS Web Soil Survey did not have a hydrologic soil group rating for the Urban Land 
portion of the site. Therefore, per NJ BMP Manual Chapter 12 Subsection 1b – Table 12-1, hydrologic soil 
group B was assumed in the existing condition and hydrologic soil group D was assumed for the increase in 
pervious surface in the proposed condition. HSG B was maintained from the existing to proposed condition 
for all other onsite areas.  
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II. Existing Drainage Conditions 

In existing conditions, a majority of the stormwater runoff from the area to be disturbed is conveyed via 
overland flow to the proposed onsite inlets which connect to the existing stormwater infrastructure within 
Rosney Terrace. Stormwater runoff from Rosney Terrace ultimately discharges into the existing 
stormwater infrastructure within Eagle Rock Avenue. The remaining stormwater runoff from the site 
discharges directly to the existing inlet along Eagle Rock Avenue via overland flow. As such, one point of 
analysis can be considered for the overall development.  
 
III. Proposed Drainage Conditions 

In proposed conditions, stormwater runoff from the project area has been designed to maintain existing 
drainage patterns. The project proposes to remove the existing onsite inlets and provide ten (10) new 
inlets within the site to assist in collecting stormwater runoff. The proposed inlets are connected via an 
underground conveyance system consisting of 12” and 15” reinforced concrete pipes discharging to the 
existing inlet within Rosney Terrace. Stormwater runoff from the building roof is collected and conveyed 
underground via 6” PVC roof leaders to the proposed inlets.  
 
 
IV. Runoff Rate Reduction Performance 

Due to the reduction in impervious coverage, the volume and peak discharge runoff rates for the 2-, 10- & 
100-year design storms have been reduced. As such, there shall be no adverse impacts to the properties 
located upstream and downstream of the site. 
 

Study Area Site 

Design Storm Ex. Peak Flow (cfs) Prop. Peak Flow (cfs) 

2 3.22 3.17 

10 5.16 5.12 

100 9.01 8.97 

 
Per NJAC 7:8-5.6(b).1, the stormwater runoff quantity requirements are met through demonstration that 
the post-construction runoff hydrographs for the 2, 10- and 100-year storm events do not exceed at any 
point in time, the pre-construction runoff hydrographs for the same storm events. Appended are the 
superimposed hydrographs for reference.  
 
 
V. Groundwater Recharge 

Per NJAC 7:8-5.4(b).2, the project is not subject to the groundwater recharge requirement as it is within 
the Metropolitan Planning Area (PA1) which is classified as an Urban Redevelopment Area.   
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VI. Water Quality 

Per NJAC 7:8-5.5(a), the project is not required to meet the stormwater runoff quality standards as the 
project results in a decrease in motor vehicle surface area. This reduction provides a decrease in total 
suspended solid (TSS) generation for the site, improving the quality of stormwater runoff leaving the site.  
 
 
VII. Conclusion 

In conclusion, the proposed project has been designed to ensure the safe and efficient control of 
stormwater runoff in a manner that will not adversely impact the existing drainage patterns or adjacent 
properties. The project is designed to comply with the stormwater runoff quantity and groundwater 
recharge requirements set forth under NJAC 7:8 and the Township of West Orange Land Use Ordinance. 
With this stated, it is evident that the proposed development will not have a negative impact on or within 
the vicinity of the site, and the increase in pervious coverage will benefit the area.  
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BouC Boonton - Urban land, 
Boonton substratum 
complex, 8 to 15 
percent slopes

C 1.3 61.0%

URBONB Urban land, Boonton 
substratum, 0 to 8 
percent slopes

0.8 39.0%

Totals for Area of Interest 2.1 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Project: Proposed Popeyes & IHOP Restaurant Computed By: DG

Job #: 1021-99-025 Checked By: MJB

Location: West Orange, NJ Date: 2/21/2025

Drainage Area Impervious 

Area (sf)

Coefficient 

(C) Used

Open Space 

(SF) 

Coefficient 

(C) Used

Average Coefficient 

(C) Used

Total Area (SF) Total Area 

(acres)

Inlet Area #2 1,354            0.95 950                  0.35 0.70 2304 0.05

Inlet Area #3 2,016            0.95 352                  0.35 0.86 2368 0.05

Inlet Area #4 2,778            0.95 1,635               0.35 0.73 4413 0.10

Inlet Area #5 1,546            0.95 1,218               0.35 0.69 2764 0.06

Inlet Area #6 6,972            0.95 105                  0.35 0.94 7077 0.16

Inlet Area #9 500               0.95 176                  0.35 0.79 676 0.02

Inlet Area #10 2,863            0.95 260                  0.35 0.90 3123 0.07

Inlet Area #11 1,552            0.95 768                  0.35 0.75 2320 0.05

Inlet Area #12 6,545            0.95 1,326               0.35 0.85 7871 0.18

Inlet Area #13 872               0.95 65                    0.35 0.91 937 0.02

Roof Rear 3,358            0.95 -                   0.35 0.95 3358 0.08

Roof Front 2,830            0.95 -                   0.35 0.95 2830 0.06



NOTES:

Project: Proposed Popeyes & IHOP Restaurant Computed By: DG 1) Design method used is Rational Method, unless otherwise noted.

Job #: 1021-99-025 Checked By: MJB 2) Refer to Weighted Runoff Coefficient table

Location: West Orange, NJ Date: 2/21/2025      for calculation of incremental areas and C values

Design Storm: 25 Year

SUBCATCHMENT 

AREA
CUMULATIVE I PIPING INPUT PIPING DATA

FROM TO Area (Acres) "C" A x C  Ac A x C (acres)

Tc to 

Inlet 

(min)

Tc in 

Pipe 

(min.)

Final 

Tc 

(min)

(In/Hr)

Q to 

Inlet 

(CFS)

Q cum. 

for Pipe 

(CFS)

Dia. 

(In)

Length 

(Ft)

Man. 

"n"

Slope 

(ft/ft)

Pipe 

Capacity 

(cfs)

Pipe 

Velocity 

(fps)

Roof Rear Inlet #2 0.08 0.95 0.08 0.08 10.00 0.03 10.00 6.80 0.54 0.54 6 6.0 0.010 0.0100 0.73 3.72

Inlet #2 Inlet #3 0.05 0.70 0.04 0.12 10.00 0.03 10.03 6.80 0.27 0.82 12 15.0 0.013 0.0300 6.17 7.86

Inlet #3 Inlet #4 0.05 0.86 0.04 0.16 10.00 0.14 10.06 6.80 0.27 1.09 12 64.0 0.013 0.0300 6.17 7.86

Inlet #4 Inlet #5 0.10 0.73 0.07 0.23 10.00 0.21 10.20 6.80 0.48 1.56 12 81.0 0.013 0.0200 5.04 6.42

Inlet #5 Inlet #6 0.06 0.69 0.04 0.27 10.00 0.37 10.41 6.80 0.27 1.84 12 144.0 0.013 0.0200 5.04 6.42

Roof Front Inlet #9 0.06 0.95 0.06 0.06 10.00 0.03 10.00 6.80 0.41 0.41 6 6.0 0.010 0.0092 0.70 3.57

Inlet #9 Inlet #10 0.02 0.79 0.02 0.08 10.00 0.04 10.03 6.80 0.14 0.54 12 18.0 0.013 0.0250 5.63 7.17

Inlet #10 Inlet #11 0.07 0.90 0.06 0.14 10.00 0.14 10.07 6.80 0.41 0.95 12 59.0 0.013 0.0252 5.65 7.20

Inlet #11 Inlet #12 0.05 0.75 0.04 0.18 10.00 0.24 10.21 6.80 0.27 1.22 12 111.0 0.013 0.0300 6.17 7.86

Inlet #12 Inlet #13 0.18 0.85 0.15 0.33 10.00 0.12 10.45 6.80 1.02 2.24 12 48.0 0.013 0.0200 5.04 6.42

Inlet #13 Inlet #6 0.02 0.91 0.02 0.35 10.00 0.07 10.57 6.68 0.13 2.34 12 26.0 0.013 0.0200 5.04 6.42

Inlet #6 Ex. Inlet 0.16 0.94 0.15 0.77 10.00 0.05 10.78 6.68 1.00 5.14 15 27.0 0.013 0.0300 11.18 9.11

PIPE SECTION INCREMENTAL
TIME OF 

CONCENTRATION
PEAK RUNOFF



 

 

 

 

 

 

 

 

 

 

 

 

 

DRAINAGE & INLET AREA MAPS 
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