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INTRODUCTION 

 

The 555 Bergen Boulevard project proposes to construct a residential building and parking structure 

on Block 416, Lot 3 in the Borough of Palisades Park. The total tract area is approximately 0.31 

acres.  In addition, the project proposes to reconstruct Oakdene Avenue to provide additional on-

street parking and access to the project site. 

 

The site had been previously used as a heavy equipment yard with materials storage.  There was a 

square shaped garage on site that was used for maintenance and repairs of trucks, and fuel dispensers 

along the southerly property line. (2002 aerial photo shows it)  The site previously functioned like a 

construction yard, with outdoor storage of materials and vehicles. The pre-developed existing site 

was previously a fully paved, fully developed site. 

 

This report addresses the engineering design of the stormwater conveyance and stormwater 

management for the site. 

 

SUMMARY OF DISTURBANCE AND PROPOSED IMPERVIOUS 

 

The project proposes to disturb a total of 0.63 acres to construct both the proposed residential 

building/parking structure and to construct the off-tract improvements to Oakdene Avenue and 

minor site improvements to the adjacent property to the north. 

 

The pre-developed existing impervious coverage on the project site is 0.66 acres. 

The post-developed site impervious coverage is 0.69 acres. 

The project will increase impervious coverage from the pre-developed condition by 0.03 acres. 

 

Since the project is below the threshold of major development as defined by RSIS, Borough of 

Palisades Park Land Development Ordinance, and NJAC 7:8-4.2, the stormwater management 

has been designed such that the post project peak rate of runoff does not existing the existing 

pre-construction peak rate of runoff.  

 

DESIGN METHODOLOGY 

 

Stormwater Management Design 

This study was prepared using the Rational Formula to calculate peak rate of runoff and the 

Modified Rational Method of calculating storage requirements for drainage areas. 

 

The Rational Formula: 

Q = CIA 

 

Where  Q = peak runoff rate (cfs) 

  C = runoff coefficient 

  I = rainfall intensity (in/hr) 

  A = drainage area (acres) 
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A "weighed" runoff coefficient has been computed for drainage areas consisting of a mixture of 

different land uses.  A "C" value of 0.95 has been utilized for paved areas and roof areas, and a 

"C" value of 0.63 has been utilized for proposed weeded areas.  For gravel areas, a "C" value of 

0.84 has been utilized.   

 

Rainfall intensities based on the time of concentration of the drainage area have been utilized in 

computing peak runoff rates. The time of concentration is defined as the time for runoff to travel 

from the hydraulically most distant point of the watershed to a point of interest.  Values of the 

time of concentration were determined for existing and proposed conditions based on land cover 

and slope of the flow path using methods described in TR-55. Rainfall intensities have been 

taken from Figure 7.2, Rainfall Intensity Curves as per NJAC 5:21-7.2, New Jersey Residential 

Site Improvement Standards. 

 

The Modified Rational Method: 

 

The modified rational method uses a trial method to approximate the critical storm duration and 

critical storage volume for the proposed drainage area.  The method is iterative since the critical 

storage volume may result from a storm duration that differs from the time of concentration for 

the drainage area.  Rainfall intensities have been taken from the Trenton, NJ Intensity-Duration-

Frequency (I-D-F) curves for the 2 year, 10 year, and 100 year storm, for various storm durations 

in order to compute the critical storm duration.  The critical storm duration which yielded the 

greatest approximate storage volume was used to design the proposed on site detention facilities. 

 

The proposed detention basin has been designed to attenuate the 2, 10, and 100 year storms.  

Level pool routing techniques were used to route the critical storm hydrographs through the 

proposed underground detention basin located in Oakdene Avenue. 

 

Stormwater Conveyance Design 

 

The storm sewer conveyance system was analyzed using the Rational Method for estimating 

runoff as per ordinance and Residential Site Improvement Standards (RSIS).   

 

To design the system, the site was divided into sub-areas, each contributing runoff to a catch 

basin or roof drain.  A value for area, time of concentration, and a runoff coefficient was 

calculated for each contributing sub-area.  Values for time of concentration were chosen based 

on land cover and slope of the flow path from the hydraulically most distant point in the sub-area 

to the appropriate inlet.  An average runoff coefficient was chosen based of the percentage of 

each type of land cover. 

 

The rainfall intensities were  taken from the Trenton Rainfall data base. 

 

Storm drainage pipes were then sized based on calculated flows using Manning’s Equation and 

were verified by calculating the peak flows and hydraulic capacity of the pipes. 
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EXISTING CONDITIONS 

 

Existing Conditions 

The existing project site is broken down into the following drainage areas for the drainage 

analysis 

 

1. Existing DA-To Front - This drainage area is approximately 0.16 acres and is comprised 

of the paved area adjacent to Bergen Boulevard and a portion of the adjacent parking lot 

along Bergen Boulevard to the north of the site.  Runoff from this drainage area flows to 

the existing storm conveyance system in Bergen Boulevard. 

2. Existing DA to Adjacent Lot 1 Depression – The topography of the existing site is such 

that the existing Oakdene Avenue slopes down to the existing site which is ulitimately 

lower than the properties to the south and to the north.  Runoff from this drainage area 

ultimately discharges to an existing low depression located on the adjacent Lot 1 to the 

north. This drainage area is approximately 0.43 acres. 

3. Existing DA to Rear – The topography of the existing site is such that the existing site is 

higher than the property to the east.  Runoff from this drainage area flows overland to the 

existing property to the east/rear of the site.  This drainage area is approximately 0.11 

acres.  

 

The site had been previously used as a heavy equipment yard with materials storage.  There was a 

square shaped garage on site that was used for maintenance and repairs of trucks, and fuel dispensers 

along the southerly property line. (2002 aerial photo shows it)  The site previously functioned like a 

construction yard, with outdoor storage of materials and vehicles. The pre-developed existing site 

was previously a fully paved, fully developed site. 

 

Existing drainage areas are delineated on figure 1. 

 

PROPOSED CONDITIONS 

 

Proposed Conditions 

The proposed project site is broken down into the following drainage areas for the drainage 

analysis 

 

1. PR DA-Detained - This drainage area is approximately 0.69 acres and is comprised of the 

paved area adjacent to Bergen Boulevard, a portion of the adjacent parking lot along 

Bergen Boulevard to the north of the site, the proposed reconstructed Oakdene Avenue, 

and the project site.  Runoff from this drainage area will be collected, stored, and 

attenuated by the proposed underground detention basin. 

2. PR DA Undetained to Adjacent Lot 1 Depression – This drainage area is approximately 

0.006 acres and consists of the perimeter area surrounding the parking structure that will 

be pervious gravel.  Runoff from this drainage area ultimately discharges to the existing 

low depression located on the adjacent Lot 1 to the north as in the existing condition.  



 6 

3. PR DA to Undetained to Rear – This drainage area is approximately 0.004 acres and 

consists of the perimeter area surrounding the parking structure that will be pervious 

gravel.  Runoff from this drainage area ultimately discharges to the rear of the site 

undetained as in the existing condition.   

 

 

Proposed Underground Detention Basin 

 

The Proposed underground detention basin consists of six  -141 linear feet runs of 30” HDPE 

pipe and two 30” HDPE manifold header pipes, each 20 feet long.  The proposed detention 

piping will be non-perforated.  The total storage volume of the system is 4,362 cf. The system 

contains an outlet control structure that will discharge stormwater at a controlled/reduced rate to 

the existing storm conveyance system in Bergen Boulevard.  

 

 

PROPOSED UNDERGROUND DETENTION BASIN ROUTING SUMMARY 

 

24 Hr Storm (Year) Peak Outflow 

(cfs) 

Peak Elevation 

(feet) 

Maximum Storage 

(cubic feet) 

2 0.65 303.77 1,905 

10 0.79 304.15 2,747 

100 1.23 304.95 4,186 

 

 

 

SUMMARY TABLES OF POST PROJECT RUNOFF  
 

TO FRONT (BERGEN BOULEVARD) 
 

 Existing  Proposed Conclusion 

2 year 0.65 cfs 0.65 cfs Post = Pre 

10 Year 0.90 cfs 0.79 cfs Post < Pre 

100 Year 1.23 cfs 1.23 cfs  Post = Pre 
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TO ADJACENT LOT 1 DEPRESSION  

 

 Existing  Proposed Conclusion 

2 year 1.30 cfs 0.02 cfs Post < Pre 

10 Year 1.78 cfs 0.03 cfs Post < Pre 

100 Year 2.43 cfs 0.04 cfs  Post < Pre 

 

 

 

TO REAR 
 

 Existing  Proposed Conclusion 

2 year 0.30 cfs 0.01 cfs Post < Pre 

10 Year 0.41 cfs 0.02 cfs Post < Pre 

100 Year 0.56 cfs 0.03 cfs Post < Pre 

 

Conclusion 

 

The project has been designed to reduce runoff to the surrounding properties and to the adjacent 

roadway by storing and attenuating runoff in the proposed underground detention basin.  The 

project will have no adverse impact with respect to stormwater management.  
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