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I. INTRODUCTION 

 

The intent of this study is to analyze the stormwater drainage conditions that will occur as a result of the 

proposed assisted living and memory care building, parking facilities, and associated site improvements for the 

site located at 244 Old Tappan in the Borough of Old Tappan, Bergen County, New Jersey and specifically 

identified as Block 1606, Lot 3 on the Borough of Old Tappan Tax Maps. The majority of the site is 

undeveloped and contains wooded and wetlands areas. The southern portion of the site is partially developed 

with a barn, frame dwelling, and gravel drive. 

 

Under proposed conditions, the site will be developed to contain one (1) assisted living and memory care 

building with surface level parking and associated driveway, as shown on the accompanying engineering 

drawings. The western portion of the lot, approximately 1.8 acres, is to remain undisturbed. 

 

II. EXISTING DRAINAGE CONDITIONS 

 

The overall subject site consists of 5.46 acres and contains wooded areas, wetlands, and two existing structures 

along the Old Tappan Road frontage.   

 

Based on the Bergen County Soil Survey, the soil types native to the site include: 

SOIL TYPE (SYMBOL) SOIL TYPE (NAME) 
HYDROLOGIC 

SOIL GROUP 
DuuB Dunellen-Urban land complex, 3 to 8 percent slopes A 

DuuC Dunellen-Urban land complex, 8 to 15 percent slopes A 

 RkrC Riverhead sandy loam, 8 to 15 percent slopes B 

 

The site has been evaluated using the TR-55 ‘Urban Hydrology for Small Watersheds’ standards and with the 

following existing drainage sub-watershed areas as depicted on the Existing Drainage Area Map: 

 

EX-DA 1 DET.: 

This study area includes the central portion of the subject property, consisting primarily of undisturbed 

wooded areas. Runoff generated by this area flows towards an existing depression where it is temporarily 

stored until it spills over and flows towards the northeast corner of the subject site, to be identified as Point of 

Analysis 1 (POA #1). Soils within this area belong to hydrologic group B and the time of concentration was 

calculated to be 16.6 minutes. The Runoff Curve Numbers, included within the Appendix of this Report, were 

chosen to best reflect the existing site conditions as outlined in the USDA’s “Urban Hydrology for Small 

Watersheds: TR-55”.  
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EX-DA 1 UNDET.: 

This study area includes the northeastern portion of the subject property, consisting primarily of undisturbed 

wooded areas. Runoff generated by this area flows overland towards the northeast corner of the subject site, 

identified as Point of Analysis 1 (POA #1). Soils within this area belong to hydrologic group B and the time of 

concentration was calculated to be 22.2 minutes. The Runoff Curve Numbers, included within the Appendix 

of this Report, were chosen to best reflect the existing site conditions as outlined in the USDA’s “Urban 

Hydrology for Small Watersheds: TR-55”.  

 

EX-DA 2:  

This study area includes the western and southern majorities of the subject property, consisting primarily of 

undisturbed wooded areas and two (2) existing structures. The stormwater runoff generated from this area 

ultimately flows towards the existing on-site wetlands areas along the western property line, to be identified as 

Point of Analysis 2 (POA #2). The Runoff Curve Numbers, included within the Appendix of this Report, were 

chosen to best reflect the existing site conditions as outlined in the USDA’s “Urban Hydrology for Small 

Watersheds: TR-55”. This drainage area includes two (2) subareas identified as EX-DA-2A and EX-DA-2B, 

described below: 

 

EX DA-2A:  This subarea consists of the southern portion of the subject site, which is comprised of primarily 

wooded areas and the existing frame dwelling and barn. Runoff generated by this area flows in a southwesterly 

direction towards the Old Tappan Road right-of-way, is collected by existing inlets within the right-of-way, 

and is ultimately discharged to the wetlands areas along the western property line of the subject site. This area 

falls within the limits of disturbance and is subject to the runoff quantity reduction criteria set forth by the 

Borough of Old Tappan and NJAC 7:8. Soils within this area belong to hydrologic soil groups A and B and 

the time of concentration was calculated to be 18.0 minutes.  

 

EX DA-2B:  This subarea consists of the western portions of Existing Drainage Area 2, which is comprised of 

primarily wooded and wetlands areas. Runoff generated by this area flows towards the wetlands area, which is 

considered POA #2. This subarea contains areas to remain undisturbed, and is therefore exempt from the 

reduction criteria set forth by the Borough of Old Tappan and NJAC 7:8. Soils within this area belong to 

hydrologic soil groups A and B and the time of concentration was calculated to be 13.8 minutes. 
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III. PROPOSED DRAINAGE CONDITIONS 

 

Under proposed conditions, the site will be developed with an assisted living and memory care building, 

surface level parking and associated site improvements.  The proposed improvements will result in an overall 

increase in impervious coverage of approximately 74,000 SF (1.7 acres). The proposed design serves to match 

the existing drainage patterns to the maximum extent practical.  The site has been evaluated using the TR-55 

‘Urban Hydrology for Small Watersheds’ standards and with the following proposed drainage sub-watershed 

areas as depicted on the Proposed Drainage Area Map: 

 

PR-DA 1:  

This area includes the majority of the subject site within the limits of development, consisting of the proposed 

parking areas, sidewalks, and landscaped areas. The stormwater runoff generated from this area is collected by 

proposed on-site inlets and is conveyed to a proposed above-ground detention basin with sand filter (Basin #1) 

near the northern property line. The runoff is either infiltrated or detained and released at a controlled rate to 

POA #1. The basin drain time has been calculated as 19.75 hours which is less than the 72-hour maximum 

allowed per the NJDEP Best Management Practices Manual. Soils within this study area belong to hydrologic 

groups A and B and the minimum time of concentration of 6 minutes was utilized for this area. 

 

PR-DA 1 UNDET:  

This area includes a portion of wooded and open space areas along the eastern and northern property lines. 

The runoff generated from this area flows overland in a northeasterly direction and contributes to POA #1. A 

minimum time of concentration of 6 minutes has been utilized for this drainage area. Soils within this study 

area belong to hydrologic groups A and B. 

 

PR-BUILDING-N: 

This area includes the northern portion roof area of the proposed building. The runoff generated from this area 

is collected and conveyed to the proposed above-ground detention basin with sand filter (Basin #1) near the 

northern property line of the site. The minimum time of concentration of 6 minutes has been utilized for this 

drainage area. 

 

PR-DA 2: 

This study area consists of the on-site wetlands and landscaped areas along the Old Tappan Road frontage. 

Runoff generated by the landscaped areas flows in a southwesterly direction towards the existing conveyance 

system within the Old Tappan Road right-of-way where it is captured by existing inlets and ultimately 

conveyed to the isolated wetlands in the northwest portion of the site (POA #2). Soils from this area belong to 

hydrologic soil groups A and B, and the runoff curve numbers, included within the Appendix of this Report, 

were chosen to best reflect the proposed site conditions as outlined in the USDA’s “Urban Hydrology for 
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Small Watersheds: TR-55.” The time of concentration was calculated to be 15.2 minutes. 

 

PR-BUILDING-S: 

This area includes the southern portion of roof area of the proposed building. The stormwater generated from 

this area is collected and conveyed to the proposed above-ground bioretention/detention basin (Basin #2) near 

the southwestern property line of the site. The basin drain time has been calculated as 28.90 hours which is less 

than the 72-hour maximum allowed per the NJDEP Best Management Practices Manual. The minimum time 

of concentration of 6 minutes has been utilized for this drainage area. 

 

IV. DESIGN METHODOLOGY 

 

The primary design constraints for this project are based on requirements established in the Borough of Old 

Tappan Land Development Ordinance, New Jersey Soil Erosion and Sediment Control Standards, and NJAC 

7:8. More specifically, the stormwater management design will serve to maintain existing drainage patterns to 

the maximum extent practical and reduce proposed runoff rates when compared to pre-development runoff 

rates for disturbed areas. The proposed project will disturb more than 1 acre of land and impervious surface 

coverage will be increased by more than ¼ acre when compared to existing conditions. As a result, the project 

meets the definition of a “major development” as defined NJAC 7:8. Furthermore, the project has been 

designed to meet green infrastructure, groundwater recharge, and water quality standards, as well as the 

allowable post-development peak flow rates for the disturbed area of 50%, 75% and 80% for the 2-, 10- and 

100- year storms set forth by the Borough of Old Tappan and NJAC 7:8.  

 

In order to prepare the stormwater calculations for the project, extensive initial investigation of the property 

and topographic survey was performed. Schwanewede/Hals Engineering was contracted to prepare an 

ALTA/NSPS Land Title Survey of the existing site. Based on a review of the existing site conditions and the 

Survey, the Drainage Area Maps for the existing and proposed conditions as defined within this report were 

established. The grading plan within the accompanying engineering drawings was developed for the proposed 

site improvements with consideration to the existing drainage patterns. 

 

The 2-, 10- and 100-year quantity design storms are based upon the New Jersey 24 Hour Rainfall Frequency 

Data for Bergen County as published by the NOAA Atlas 14 Type D rainfall distribution. Curve number 

calculations have been included within the Appendix and are based upon hydrologic soil groups A and B. 

Pervious and impervious areas were modeled separately as recommended within the NJDEP Stormwater 

Management Best Management Practices (BMP) Manual. 
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The Borough of Old Tappan and NJDEP flow reduction requirements are as follows: 

 

   2-year:  50% reduction (50% of Existing) 

10-year:  25% reduction (75% of Existing) 

100-year: 20% reduction (80% of Existing) 

 

V. DETENTION BASIN #1 WITH SAND FILTER 

 

The stormwater runoff generated by PR-DA 1 and PR-Building-N is collected by various on-site inlets and 

conveyed to the aboveground basin located near the northern property line. The basin has been designed to 

accommodate the 100-year design storm, providing a maximum storage of approximately 56,500 cubic feet, 

and includes a sand filter to provide water quality treatment, designed in accordance with the New Jersey 

Stormwater Best Management Practices Manual (BMP) for 80% TSS removal. Runoff generated by the Water 

Quality Design Storm is allowed to pass through the sand filter and infiltrate into the underlying soils. Runoff 

volume generated by larger storm events is detained and released at a controlled rate to POA #1 through the 

use of an outlet control structure. Associated calculations are included in the Appendix of this report and 

details have been provided on the accompanying engineering drawings. 

 

VI. BIORETENTION/DETENTION BASIN #2 

 

The stormwater runoff generated by PR-Building-S is collected by the proposed roof leaders and conveyed 

through a 15” HDPE pipe to the aboveground bioretention/detention basin located near the southwestern 

property line. The basin has been designed to accommodate the 100-year design storm, providing a maximum 

storage of approximately 12,300 cubic feet. The basin has been designed as a small-scale bioretention basin to 

provide water quality treatment, designed in accordance with the New Jersey Stormwater Best Management 

Practices Manual (BMP) for 80% TSS removal. The roof runoff from the building is considered to be clean; 

however, the volume generated by the Water Quality design storm is treated and infiltrated into the 

underlaying soils. Runoff volume generated by larger storm events is detained and released at a controlled rate 

to POA #2. Associated calculations are included in the Appendix of this report and details have been provided 

on the accompanying engineering drawings. 
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VII. WATER QUANTITY 

 

As required by the Borough of Old Tappan Land Use Ordinance and NJAC 7:8, the proposed development is 

subject to runoff quantity reduction requirements. Two methods which may be used to achieve the runoff 

quantity reductions are the following: 

1. Demonstrate through hydrologic and hydraulic analysis that for stormwater leaving the site, post-

construction runoff hydrographs for the two-, 10-, and 100-year storm events do not exceed, at any 

point in time, the pre-construction runoff hydrographs for the same storm events; 

2. Design stormwater management measures so that the post-construction peak runoff rates for the two-, 

10-, and 100-year storm events are 50, 75, and 80 percent, respectively, of the pre-construction peak 

runoff rates. The percentages apply only to the post-construction stormwater runoff that is attributable 

to the portion of the site on which the proposed development or project is to be constructed; 

 

The two aforementioned points of analysis have been used to analyze and ensure the satisfaction of the runoff 

quantity requirements using one of the above methods. POA #1 was analyzed using method 2 described 

above. The following table demonstrates the results of these calculations: 

POA-1 (CFS) 

  Existing  Allowable Proposed Reduction 

2-Year 0.14 0.07 0.04 71.4% 

10-Year 0.89 0.67 0.31 65.2% 

25-Year 1.53 N/S 0.60 60.8% 

100-Year 2.67 2.14 1.04 61.0% 

 

POA #2 was analyzed using method 1 described above. The following table represents the results of these 

calculations: 

POA-2 (CFS) 

  Existing Proposed 

2-Year 0.35 0.34 

10-Year 1.73 1.52 

25-Year 3.01 2.76 

100-Year 5.71 5.01 

 

As indicated above, the peak flows for each point of analysis have been reduced when compared to existing 

conditions as required, thus meeting the requirements set forth in the Borough ordinance and N.J.A.C. 7:8. 
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VIII. WATER QUALITY 

 

The development proposes more than one-quarter (1/4) acre of motor vehicle-traveled surface coverage and is 

therefore required to meet the 80% TSS removal rate requirement set forth by the Borough of Old Tappan and 

NJAC 7:8. Areas within Proposed Drainage Area 1 Undet. and Proposed Drainage Area 2 do not contain 

motor vehicle surfaces; therefore, runoff generated by these areas is are not required to be treated for water 

quality per NJAC 7:8. 

 

Runoff generated by Proposed Drainage Area 1 and Building-N is conveyed to Basin 1, which includes a sand 

filter designed in accordance with the NJDEP BMP Manual to provide 80% TSS removal. Runoff generated 

by the Water Quality Design Storm is allowed to pass through the sand filter and infiltrate into the underlying 

soils. Runoff generated by larger storm events is detained and released at a controlled rate to POA #1 through 

the use of an outlet control structure. 

 

Runoff generated by Building-S is conveyed to Basin 2, which has been designed as a small-scale bioretention 

basin to provide water quality treatment, designed in accordance with the NJDEP BMP Manual to provide 

80% TSS removal. The runoff from the building roof is considered clean by NJAC 7:8 prior to entering the 

basin; however, the runoff is treated for an additional 80% TSS removal and infiltrated into the underlaying 

soils.  The maximum storage depth above the basin bottom of 1’ is provided in accordance with the BMP 

manual and the basin is equipped with an outlet control structure to detain and release runoff from larger 

storm events at a controlled rate to POA #2.   

 

IX. GROUNDWATER RECHARGE 

 

As mentioned above, the project is considered a “major development” under the guidelines set forth by the 

Borough of Old Tappan and NJAC 7:8, and is therefore subject to groundwater recharge requirements set 

forth in same. The proposed improvements implement the previously mentioned sand filter within Basin 1, 

which has been designed to provide approximately 108,000 cubic feet of annual recharge volume, thus 

satisfying the groundwater recharge requirements. 

 

Bioretention/detention Basin 2 has been designed to provide additional infiltration and further peak flow 

runoff quantity reduction under proposed conditions. Runoff generated by drainage area Building-S is 

conveyed to Basin 2 and allowed to infiltrate into the ground.  Approximately 268,800 cubic feet of additional 

groundwater recharge is provided; therefore, providing a total of 376,800 cubic feet of annual recharge volume 

and surpassing the minimum requirement.  
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X. CONCLUSION 

 

The proposed development has been designed with provisions for the safe and efficient control of stormwater 

runoff in a manner that will not adversely impact the existing drainage patterns, adjacent roadways, or 

adjacent parcels.   

 

The stormwater management design reduces peak flow rates for the proposed development area and meets the 

minimum peak flow reduction for the 2, 10 and 100-year storm frequencies and/or reduces runoff to be under 

the curve of the existing hydrographs at all times as required by the Borough of Old Tappan and NJAC 7:8. 

The water quality TSS removal requirements and groundwater recharge requirements have been satisfied by 

use of a sand filter and a bioretention basin, to achieve the 80% TSS required removal rate under post-

development conditions. 


