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A. SITE DESCRIPTION 

 
The project site consists of Block 22.02, Lots 2.02, 8.01 and 11.01 in the Township of East Windsor, Mercer 

County, New Jersey. The subject site is located at 200 Milford Road and is comprised of approximately 

123.603 acres. The subject parcel currently consists of farmland, open space and wooded areas.   

 

The project proposes to develop the existing site with a 721,548 SF warehouse and associated site 

improvements, including drive aisles, parking areas, sidewalks, landscaping, lighting, loading docks and other 

site amenities. The overall limit of disturbance is approximately 1,538,251.87 SF (35.31 Ac.) and the 

development proposes a net increase in impervious coverage of approximately 1,384,863 SF (31.79 Ac.). 

 

The existing conditions of the tract have been verified by the ALTA/NSPS Land Title Survey, prepared by 

Dynamic Survey, LLC, dated 9/30/2020, last revised 01/15/2021 and the Boundary and Topographic 

Survey, prepared by Dynamic Survey, LLC, dated 09/30/2020, last revised 07/19/2021. 

 

B. DESIGN OVERVIEW 

 

This report has been prepared to define and analyze the stormwater drainage conditions that would occur as a 

result of the development of Block 22.02, Lots 2.02, 8.01 and 11.01 in the Township of East Windsor, Mercer 

County, New Jersey.   

 
The scope of the study includes the proposed 721,548 SF warehouse and its associated drive aisles, parking 

areas, landscaping, loading docks and other related site improvements as shown on the accompanying 

engineering drawings.   

 

Based upon the fact that the proposed improvements will result in more than one (1) acre of land disturbance 

and an increase in impervious coverage by more than ¼ acre, this project is classified as a “major 

development”; and therefore, has been designed to meet the stormwater runoff quantity and stormwater runoff 

quality standards set forth by the Township of East Windsor Land Development Ordinance and NJAC 7:8.  

 

Based upon the soil conditions encountered onsite, it was determined that areas of the site that were not 

previously classified as HSG D soils should be reclassified as HSG D soils as verified by the NJDEP under 

Permit #1101-04-0007.1 FWW. The areas of reclassification as well as a table summarizing the test pit data 

and reason for reclassification are included in the appendix of this report. In accordance with the NJGRS 

Program and NJ Geological Survey’s Geological Survey Report GSR-32: A Method for Evaluating Ground 

Water Recharge Areas in New Jersey, areas with HSG D soils shall not produce any groundwater recharge. 

Therefore, the development is exempt from meeting the groundwater recharge regulations set forth by the 

Township of East Windsor Land Development Ordinance and NJAC 7:8.   
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A hydrological evaluation is provided for the NJDEP Water Quality, 2, 10 and 100 year storm events utilizing 

the Urban Hydrology for Small Watersheds TR55 Method.   

 

The Township of East Windsor and NJDEP flow reduction requirements are as follows: 

 

   2-year:  50% reduction 

10-year:  25% reduction 

100-year: 20% reduction 

 

It is the intention of the design of this facility to comply with the Stormwater Management Best Management 

Practices. 

 

C. EXISTING DRAINAGE CONDITIONS 

 
The tract has been evaluated with the following drainage sub-watershed areas as depicted on the Existing 

Conditions Drainage Area Map:   

Existing Study Area A:  This portion of the tract comprises the majority of the limit of disturbance. It includes 

both farmland and wooded areas. Stormwater runoff from these areas is tributary to the Rocky Brook (POA 

‘A’) along the southwestern property line via overland flow.  

Existing Study Area B: This portion of the tract consists mostly of wooded areas as well as portions of 

farmland. Stormwater runoff from these areas is tributary to the existing wetlands swale on the northern 

portion of the site via overland flow. This wetland area is ultimately tributary to the Rocky Brook (POA ‘A’) 

along the southwestern property line.  

Existing Study Area C:  This portion of the tract consists of farmland and wooded areas. Stormwater runoff 

from these areas is tributary to a state open water that runs along the eastern portion of the property via 

overland flow. This study area is ultimately tributary to the Rocky Brook (POA ‘A’) along the southwestern 

property line.  
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Based on the Mercer County soil survey information, the soil types native to the site include: 

MERCER COUNTY SOIL SURVEY INFORMATION 

SOIL TYPE 
(SYMBOL) 

SOIL TYPE (NAME) HYDROLOGIC SOIL 
GROUP 

EvgB Evesboro loamy sand, 0-5% slopes A 

FamA Fallsington sandy loams, 0-2% slopes, northern coastal plain C/D 

GASB Galloway variant soils, 0-5% slopes A 

GKAWOB Glassboro and Woodstown sandy loams, 0-5% slopes A/D 

HcuAt Hatboro-Codorus complex, 0-3% slopes, frequently flooded B/D 

OthA Othello silt loams, 0-2% slopes, northern coastal plain C/D 

WomfB Woodstown-Fallsington sand loams, 0-5% slopes B 
 

As noted previously, soils within the limit of disturbance were reclassified to HSG D. 

 

D. PROPOSED DRAINAGE CONDITIONS 

 
The tract has been evaluated with the following drainage sub-watershed areas as depicted on the Proposed 

Conditions Drainage Area Map: 

Proposed Study Area Basin A: This portion of the tract consists of impervious surfaces, including 

approximately half of the building roof, and open space areas associated with the northeastern portion of the 

proposed development. Stormwater runoff from these areas is tributary to the proposed aboveground detention 

basin via overland flow and the proposed pipe network. Runoff is discharged via an outlet control structure to 

an MTD and then the wetlands swale in the northern portion of the site, which is ultimately tributary to the 

Rocky Brook (POA ‘A’).  

Proposed Study Area Basin B:  This portion of the tract consists of impervious surfaces, including the eastern 

portion of the building roof, and open space areas associated with the eastern portion of the proposed 

development. Stormwater runoff from these areas is tributary to the proposed underground detention basin via 

overland flow and the proposed pipe network. Runoff is discharged via an outlet control structure to an MTD 

and then to a headwall in the southern portion of the site which is ultimately tributary to the Rocky Brook 

(POA ‘A’).  

Proposed Study Area Basin C:  This portion of the tract consists of impervious areas, including approximately 

half of the building roof, and open space areas associated with the southwestern portion of the proposed 

development. Stormwater runoff from these areas is tributary to the proposed underground detention basin via 

overland flow and the proposed pipe network. The proposed basin is divided into two portions, one to collect 

the runoff from the inlets and one to collect the runoff from the roof. Runoff from the inlet collection portion 



PVP Exit 8, LLC  January 2021 
DEC# 0091-99-013 4 Last revised December 2022 
 

of the basin is discharged via an outlet control structure to an MTD. Runoff from the roof collection portion of 

the basin is discharged via an outlet control structure and then combined with the post-MTD runoff from the 

inlet collection basin. The combination of runoff is discharged to the wetlands swale in the northern portion of 

the site (similar to Basin A) which is ultimately tributary to the Rocky Brook (POA ‘A’). 

Proposed Study Area Basin D:  This portion of the tract consists of impervious and open space areas 

associated with the easternmost improvements along the driveway entrance to the site. Stormwater runoff 

from these areas is tributary via the proposed pipe network to the underground detention basin. Runoff is 

discharged via an outlet control structure to an MTD and then to the state open water swale in the eastern 

portion of the site which is ultimately tributary to the Rocky Brook (POA ‘A’). 

Study Area Undetained: This portion of the tract consists of various open space areas. Stormwater runoff from 

these areas are tributary via overland to the existing wetlands and Rocky Brook (POA ‘A’). 

 

E. DESIGN METHODOLOGY 

 

The intention of the design of the proposed stormwater management facilities for this project is to provide 

measures as required to address applicable aspects of the Township of East Windsor Land Development 

Ordinance and NJAC 7:8. In order to prepare the stormwater calculations for the subject project, extensive 

initial investigation of the property and topography were performed.  On-site review of the tract was performed 

by Dynamic Engineering Consultants, PC to verify existing site conditions and land cover characteristics. 

Dynamic Survey, LLC was contracted to prepare the ALTA/NSPS Land Title Survey and the Boundary and 

Topographic Survey for the existing site.   

 

Based on our review of the existing site conditions and topography, the Drainage Area Maps for the existing 

and proposed site conditions as defined within this report were established. A Grading Plan was developed for 

the proposed site improvements with consideration to the existing drainage patterns. The Plan was designed to 

ensure runoff from the proposed development could be directed to stormwater management facilities in order 

to address the applicable sections of the Township of East Windsor Land Development Ordinance and NJAC 

7:8. 

 

Furthermore, Dynamic Earth performed test pits within the site to establish the subsurface soil conditions.  

Provided separately, please reference the Report of Geotechnical and Stormwater Basin Area Investigation, 

prepared by Dynamic Earth, dated 10/1/2020, and Report of Supplemental Stormwater Basin Area 

Investigation, prepared by Dynamic Earth, dated 1/21/2021, for the test pit locations and logs. 

 

Under proposed conditions, stormwater runoff associated with the majority of the proposed development is 

tributary to the proposed underground detention basins via the on-site stormwater conveyance system. The 
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proposed detention basins have been designed to detain and release stormwater runoff at a controlled rate via 

the proposed outlet control structures in order to meet the stormwater runoff quantity standards set forth by 

the Township of East Windsor Land Development Ordinance and NJAC 7:8. Stormwater runoff discharged 

from the proposed basins is ultimately tributary to the Rocky Brook, located along the southwestern property 

boundary, which is considered to be Point of Analysis ‘A’. 

 

The TSS removal rate requirement set forth by the Township of East Windsor Land Use Ordinance and 

NJAC 7:8 for the subject site is 80%. The design for the subject development meets the obligation for TSS 

removal by utilizing manufactured treatment devices for each of the detention basins. The proposed 

manufactured treatment devices will meet the required 80% TSS removal, thereby satisfying the water quality 

aspect of the Township of East Windsor Land Use Ordinance and NJAC 7:8. A copy of the NJDEP 

Certification Letter and sizing requirements for the proposed manufactured treatment devices will be provided 

under separate cover.  

 
As previously noted, based upon the soil conditions encountered onsite, it was determined that areas of the site 

that were not previously classified as HSG D soils should be reclassified as HSG D soils. The areas of 

reclassification as well as a table summarizing the test pit data and reason for reclassification are included in 

the appendix of this report. In accordance with the NJGRS Program and NJ Geological Survey’s Geological 

Survey Report GSR-32: A Method for Evaluating Ground Water Recharge Areas in New Jersey, areas with 

HSG D soils shall not produce any groundwater recharge. Therefore, the development is exempt from meeting 

the groundwater recharge regulations set forth by the Township of East Windsor Land Development 

Ordinance and NJAC 7:8.   

 

The overall stormwater management report for the subject tract has been evaluated by Dynamic Engineering 

Consultants to ensure that the overall development satisfies the stormwater criteria set forth by the Township 

of East Windsor Land Development Ordinance and NJAC 7:8. 

 

F. UNDERGROUND DETENTION BASIN DESIGN  

 

In order to meet the stormwater runoff quantity and quality requirements set forth by the Township of East 

Windsor Land Development Ordinance and NJAC 7:8 for the developed site, the site design incorporates six 

(6) underground detention basins. Proposed Basin A will be a StormTrap SingleTrap 6 FT deep by 101 FT 

wide by 245 FT in length with an outlet control structure to detain and release runoff at a controlled rate. 

Proposed Basin B1 will be a StormTrap SingleTrap 4 FT deep by 42 FT wide by 430 FT in length with an 

outlet control structure to detain and release runoff at a controlled rate. Proposed Basin B2 will be a 

StormTrap SingleTrap 4 FT deep by 17 FT wide by 430 FT in length for roof runoff. Proposed Basin C1 will 

be a StormTrap SingleTrap 4 FT deep by 17 FT wide by 1,242 FT in length with an outlet control structure to 

detain and release runoff at a controlled rate. Proposed Basin C2 will be a StormTrap SingleTrap 4 FT deep by 
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17 FT wide by 1,242 FT in length for roof runoff. Proposed Basin D consists of four (4) 40 LF, four (4) 100 LF 

and eight (140) LF 24” pipes with an outlet control structure to detain and release runoff at a controlled rate. 

The proposed underground detention basins have been designed within the seasonal high-water table; 

therefore, the structures are watertight and non-buoyant. In accordance with the New Jersey Stormwater Best 

Management Practices Manual, the following design considerations have been satisfied: 

 

• Basin bottom must be as level as possible. 

• Construction of basin must be done to avoid compaction of sub-grade soils. 

• Basin must be designed to safely convey overflow volume. 

 

G. RUNOFF RATE REDUCTION PERFORMACE 
 
Pre-Development and Post-Development Peak Runoff Results Summary – Overall Site 
 

Runoff for Overall Site 

Design 
Storm 

Ex. 
Disturbed 
Peak Flow 

(cfs) 

Reduction 
(%) 

Total 
Allowable 
Peak Flow 

(cfs) 

Total 
Proposed 

Peak Flow 
(cfs) 

2 46.72 50 23.36 19.50 

10 86.89 25 65.17 57.55 

100 167.44 20 133.95 97.54 
 

H. WATER QUALITY 

 

As noted previously in this report, the TSS removal rate requirement set forth by the Township of East 

Windsor Land Use Ordinance and NJAC 7:8 is 80%. The stormwater management design for the project 

satisfies this requirement utilizing four (4) MTD units downstream of the underground detention basins 

(Basins A, B, C and D). Therefore, the stormwater management facilities provide a TSS removal rate of 80% 

for the subject project, satisfying the water quality aspect of the Township of East Windsor Land Use 

Ordinance and NJAC 7:8. 

 

I. GROUNDWATER RECHARGE 

 

As previously noted, based upon the soil conditions encountered onsite, it was determined that areas of the site 

that were not previously classified as HSG D soils should be reclassified as HSG D soils. The areas of 

reclassification as well as a table summarizing the test pit data and reason for reclassification are included in 

the appendix of this report. The Report of Preliminary Geotechnical and Stormwater Basin Area Investigation, 

dated 10/1/2020, and Report of Supplemental Stormwater Basin Area Investigation, dated 1/21/2021, are 
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also provided under separate cover. In accordance with the NJGRS Program and NJ Geological Survey’s 

Geological Survey Report GSR-32: A Method for Evaluating Ground Water Recharge Areas in New Jersey, 

areas with HSG D soils shall not produce any groundwater recharge. Therefore, the development is exempt 

from meeting the groundwater recharge regulations set forth by the Township of East Windsor Land 

Development Ordinance and NJAC 7:8.   

 

J. NON-STRUCTURAL STORMWATER MANAGEMENT STRATEGIES 

 

The site design has been prepared to implement non-structural stormwater management strategies in 

accordance with NJAC 7:8-5.3 to the maximum extent practicable. The following is a detailed narrative on 

how this application addresses each of the nine (9) nonstructural strategies established in NJAC 7:8-5.3.  The 

strategies implemented at this site location include the following: 

 

Protect areas that provide water quality benefits or areas particularly susceptible to erosion and sediment 

loss:  The subject parcel currently consists of farmland and wooded areas. No areas susceptible to erosion and 

sediment loss are known to exist on site. Stormwater runoff currently traverses the site via sheet flow and 

shallow concentrated flow to three (3) points of analysis. In proposed conditions, the limit of disturbance was 

minimized and wooded and environmentally sensitive areas were maintained to the maximum extent 

practicable. The development is designed with six (6) underground detention basins, which collect stormwater 

runoff from the proposed improvements. The proposed stormwater management systems reduce the peak rates 

of stormwater runoff in the post development condition for the 2, 10, and 100 year design storm, thereby 

reducing the potential for erosion and sediment loss.  

 

Minimize impervious surfaces and break up or disconnect the flow of runoff over impervious surfaces:  

Stormwater runoff from the building roof is directly routed to the underground detention basins where the 

stormwater runoff is being detained.  

 

Maximize the protection of natural drainage features and vegetation:  The proposed development was 

designed with consideration to the existing drainage patterns. The stormwater management system serves to 

reduce peak rates of runoff in post-development conditions. In addition, the proposed development has been 

designed to preserve the existing wooded and environmentally sensitive areas on-site to the maximum extent 

practicable. The lot consists of 123.603 acres, of which 36.49 acres are being disturbed and 87.11 acres are 

being preserved (±70.4% preservation). Furthermore, the proposed development provides a variety of trees and 

shrubs, thereby enhancing the aesthetic and water quality benefits of the site.   

 

Minimize the decrease in the pre-development “time of concentration”:  The proposed development is 

designed to minimize the decrease in the pre-development “time of concentration”. The proposed 



PVP Exit 8, LLC  January 2021 
DEC# 0091-99-013 8 Last revised December 2022 
 

development is designed with a multiple basin system that collects stormwater runoff from the majority of the 

subject parcel and detains and releases runoff at a controlled rate to satisfy the water quantity regulations set 

forth by NJAC 7:8. 

 

Minimize land disturbance including clearing and grading:  It is important to note that only 36.49 acres of 

the 123.603 acres of the lot is being developed. This effectively preserves ±70.4% of the property, a majority of 

which is wooded and environmentally sensitive areas. Land outside of the proposed limit of disturbance and 

limit of clearing will be protected during construction by tree protection and silt fences. Additionally, the site 

proposes stormwater facilities to mitigate the impacts caused by the clearing of wooded areas. 

 

Minimize soil compaction: The proposed development proposes to minimize soil compaction to the 

maximum extent practicable by utilizing lightweight construction equipment for landscaped areas of the site.    

 

Provide low maintenance landscaping that encourages retention and planting of native vegetation and 

minimizes the use of lawn fertilizers and pesticides:  The proposed landscaping design has been prepared to 

provide an aesthetic improvement to the interior and perimeter of the site through use of approved native 

species and other low maintenance vegetation. 

 

Provide vegetated open-channel conveyance systems discharging into and through stable vegetated areas:   

The site has been designed to preserve the existing vegetation and wooded areas to the maximum extent 

practicable. These existing wooded areas provide vegetated open-channel conveyance systems.  

 

Provide other source control to prevent or minimize the use or exposure of pollutants at the site in order to 

prevent or minimize the release of those pollutants into the stormwater:  A trash rack will be provided at the 

outlet control structures to help prevent accumulation of trash and debris from entering the downstream 

drainage system. Regularly scheduled maintenance of the basin system as described in the Operations and 

Maintenance Manual will remove any trash and debris that may have entered the stormwater management 

facilities. 

 

K. CONCLUSION 

 
The proposed overall 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.   Furthermore, the stormwater management design shall reduce peak flow rates 

to each point of analysis and meets the minimum peak flow reductions of 50%, 75%, and 80% for the 2, 10, 

and 100-year storm events, respectively, as dictated by the Township of East Windsor Land Development 

Ordinance and NJAC 7:8.  With this stated, it is evident that the proposed development will not have a 
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negative impact on the existing drainage pattern, water quality, or groundwater recharge on site or within the 

vicinity of the subject parcel. 
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RUNOFF CURVE NUMBER (CN) CALCULATIONS –
EXISTING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project: Proposed Warehouse Development Computed By: KW

Job #: 0091-99-013 Checked By: 

Location: East Windsor, NJ Date: 

Drainage Area HSG D - 

Small Grain 

Area (acre) 

HSG D - 

Small Grain 

Area (sf) 

Curve 

Number 

(CN) Used

HSG D - 

Wooded 

Area (acre) 

HSG D - 

Wooded Area 

(sf) 

Curve 

Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area (acres)

Total Area 

(acres)

TC (Min.)

Study Area A 18.55 807,950        87 7.95 346,295           77 84 26.50 26.50 23

Study Area B 0.00 -                   87 6.28 273,764           77 77 6.28 6.28 37

Study Area C 3.56 154,985        87 0.22 9,570               77 86 3.78 3.78 19

Total 22.1 962,935.00   14.5 629,629.00      36.6 36.6

EvgB HSG A Soil

FamA HSG D Soil

GASB HSG A Soil

GKAWOB HSG D Soil

HcuAt HSG D Soil

OthA HSG D Soil

WomfB HSG B Soil

Description
Small Grain (SR) (good) 87

Woods (good)  77

Hatboro-Codorus complex, 0-3 percent slopes, frequently flooded

Othello silt loams, 0-2 percent slopes, northern coastal plan

Woodstown-Fallsington sandy loams, 0-5% slopes

11/30/2022

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Evesboro loamy sand, 0-5% slopes

Fallsington sandy loam, 0-2% slopes, northern coastal plan

Galloway variant soils, 0-5% slopes

Glassboro & Woodstown sandy loam, 0-5% slopes

Per County Soil Survey - 

Runoff Curve Number (CN)           (HSG 

D)



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RUNOFF CURVE NUMBER (CN) CALCULATIONS – 
PROPOSED 



Project: Proposed Warehouse Development Computed By: KW

Job #: 0091-99-013 Checked By: AM

Location: East Windsor, NJ Date: 

Drainage Area Impervious 

Area (acre)

Impervious 

Area (sf)

Curve 

Number 

(CN) Used

HSG D - 

Open 

Space Area 

(acre) 

HSG D - 

Open Space 

Area (sf) 

Curve Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area 

(acres)

Total Area 

(acres)

TC (Min.)

Proposed Basin 'A1' 3.59 156,209          98 0.41 17,960         89 89 0.41 4.00 10

Proposed Basin 'A' (Roof) 7.58 330,360          98 0.00 -                  89 N/A 0.00 7.58 10

Proposed Basin 'B1' 5.32 231,853          98 0.58 25,089         89 89 0.58 5.90 10

Proposed Basin 'B2' (Roof) 1.12 48,852            98 0.00 -                  89 N/A 0.00 1.12 10

Proposed Basin 'C1' 5.06 220,363          98 0.57 25,019         89 89 0.57 5.63 10

Proposed Basin 'C2' (Roof) 7.53 327,797          98 0.00 -                  89 N/A 0.00 7.53 10

Proposed Basin 'D' 0.41 17,726            98 0.00 89 N/A 0.00 0.41 10

Proposed Undetained 0.00 -                     98 4.39 191,375       89 89 4.39 4.39 10

Total 30.6 1,333,160.00  6.0 259,443.00  6.0 36.6

EvgB HSG A Soil  

FamA HSG D Soil

GASB HSG A Soil

GKAWOB HSG D Soil

HcuAt HSG D Soil

OthA HSG D Soil

WomfB HSG B Soil

Description

Impervious Surface 98

Open Space (lawn) (poor) 89

Othello silt loams, 0-2 percent slopes, northern coastal plan

Woodstown-Fallsington sandy loams, 0-5% slopes

11/23/2022

Per County Soil Survey - 

Per County Soil Survey - 

Evesboro loamy sand, 0-5% slopes

Fallsington sandy loam, 0-2% slopes, northern coastal plan

Galloway variant soils, 0-5% slopes

Glassboro & Woodstown sandy loam, 0-5% slopes

Hatboro-Codorus complex, 0-3 percent slopes, frequently flooded

Runoff Curve Number (CN)             (HSG 

D)

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 

Per County Soil Survey - 



 

 
 
 
 
 
 
 
 
 
 
 
 

EXISTING TIME OF CONCENTRATION (TC) 
CALCULATIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 

 
 
 
 
 
 
 
 
 
 

 
 

HYDROGRAPH SUMMARY REPORTS – EXISTING 
AND PROPOSED CONDITIONS 2, 10 & 100 YR.

















































































































































 

 
 
 
 
 
 
 
 
 
 

 
 

HYDROGRAPH SUMMARY REPORTS – WATER 
QUALITY STORM 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

















































 

 
 
 
 
 
 
 
 

 
 

 
 

UNDERGROUND DETENTION BASIN ‘A’ DETAIL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















 

 
 
 
 
 
 
 
 
 
 
 
 

UNDERGROUND DETENTION BASIN ‘B1’ DETAIL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





















 

 
 
 
 
 
 
 
 
 
 
 
 

UNDERGROUND DETENTION BASIN ‘B2’ (ROOF) 
DETAIL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





















 

 
 
 
 
 
 
 
 
 
 
 
 

UNDERGROUND DETENTION BASIN ‘C1’ DETAIL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 























 

 
 
 
 
 
 
 
 
 
 
 
 

UNDERGROUND DETENTION BASIN ‘C2’ (ROOF) 
DETAIL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 























 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNDERGROUND DETENTION BASIN ‘D’ DETAIL 
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Project: Proposed Warehouse

Job #: 0091-99-013

Location: East Windsor, NJ 

Design Storm: 100-year

Computed By: KW

Checked By: CC

Date: 4/22/2022

Discharge not in Basin, Therefore Tailwater is less than 0.5 x Do

Discharge Point Basin A

Q (100-yr storm cfs) 18.95

Inside Height of Outlet Culvert, Do (in) 30

Inside Height of Outlet Culvert, Do (ft) 2.5

Tailwater (ft), Tw 0.50

Length of Apron, L (ft) 7.50
Width of Culvert, Wo(in) 30

Width of Culvert, Wo(ft) 2.5

Width of Apron, W(ft) 5.00

Where Y = 1/2 Do, Y(ft) 1.250

Median Stone Diameter, D50 (ft) 0.37

Where Y = Do, Y(ft) 2.500

Median Stone Diameter, D50 (ft) 0.24

Note:  Use D50 of 6 inches minimum

Equations used:

L=3*Do

W=2*Wo

Tw=0.2*Do (If Tw cannot be computed)

Where Y=1/2 Do

D50=(0.0125/Tw)*(q^1.33)

Where Y=Do

D50=(0.0082/Tw)*(q^1.33)

Notes:

1. The use of scour holes shall comply with county or local ordinances which would restrict the use of such devices due to the possible problems with mosquito breeding.

2. No bends or curves at the intersection of the conduit and apron or scour hole will be permitted.

3. There shall be no over fall from the end of the apron to the receiving material.

4. The thickness of the riprap lining, filter, and quality shall meet the requirements in the Riprap Standard Section of the Standards for Soil Erosion Control in New Jersey.



Project: Proposed Warehouse

Job #: 0091-99-013

Location: East Windsor, NJ 

Design Storm: 100-year

Computed By: KW

Checked By: CC

Date: 4/22/2022

Discharge not in Basin, Therefore Tailwater is less than 0.5 x Do

Discharge Point Basin B1 and B2

Q (100-yr storm cfs) 19.499

Inside Height of Outlet Culvert, Do (in) 24

Inside Height of Outlet Culvert, Do (ft) 2.0

Tailwater (ft), Tw 0.40

Length of Apron, L (ft) 6.00
Width of Culvert, Wo(in) 24

Width of Culvert, Wo(ft) 2.0

Width of Apron, W(ft) 4.00

Where Y = 1/2 Do, Y(ft) 1.000

Median Stone Diameter, D50 (ft) 0.65

Where Y = Do, Y(ft) 2.000

Median Stone Diameter, D50 (ft) 0.42

Note:  Use D50 of 6 inches minimum

Equations used:

L=3*Do

W=2*Wo

Tw=0.2*Do (If Tw cannot be computed)

Where Y=1/2 Do

D50=(0.0125/Tw)*(q^1.33)

Where Y=Do

D50=(0.0082/Tw)*(q^1.33)

Notes:

1. The use of scour holes shall comply with county or local ordinances which would restrict the use of such devices due to the possible problems with mosquito breeding.

2. No bends or curves at the intersection of the conduit and apron or scour hole will be permitted.

3. There shall be no over fall from the end of the apron to the receiving material.

4. The thickness of the riprap lining, filter, and quality shall meet the requirements in the Riprap Standard Section of the Standards for Soil Erosion Control in New Jersey.



Project: Proposed Warehouse

Job #: 0091-99-013

Location: East Windsor, NJ 

Design Storm: 100-year

Computed By: KW

Checked By: CC

Date: 4/22/2022

Discharge not in Basin, Therefore Tailwater is less than 0.5 x Do

Discharge Point Basin C1 and C2

Q (100-yr storm cfs) 40.38

Inside Height of Outlet Culvert, Do (in) 30

Inside Height of Outlet Culvert, Do (ft) 2.5

Tailwater (ft), Tw 0.50

Length of Apron, L (ft) 7.50
Width of Culvert, Wo(in) 30

Width of Culvert, Wo(ft) 2.5

Width of Apron, W(ft) 5.00

Where Y = 1/2 Do, Y(ft) 1.250

Median Stone Diameter, D50 (ft) 1.01

Where Y = Do, Y(ft) 2.500

Median Stone Diameter, D50 (ft) 0.66

Note:  Use D50 of 6 inches minimum

Equations used:

L=3*Do

W=2*Wo

Tw=0.2*Do (If Tw cannot be computed)

Where Y=1/2 Do

D50=(0.0125/Tw)*(q^1.33)

Where Y=Do

D50=(0.0082/Tw)*(q^1.33)

Notes:

1. The use of scour holes shall comply with county or local ordinances which would restrict the use of such devices due to the possible problems with mosquito breeding.

2. No bends or curves at the intersection of the conduit and apron or scour hole will be permitted.

3. There shall be no over fall from the end of the apron to the receiving material.

4. The thickness of the riprap lining, filter, and quality shall meet the requirements in the Riprap Standard Section of the Standards for Soil Erosion Control in New Jersey.



Project: Proposed Warehouse

Job #: 0091-99-013

Location: East Windsor, NJ 

Design Storm: 100-year

Computed By: KW

Checked By: CC

Date: 4/22/2022

Discharge not in Basin, Therefore Tailwater is less than 0.5 x Do

Discharge Point Basin D

Q (100-yr storm cfs) 1.979

Inside Height of Outlet Culvert, Do (in) 18

Inside Height of Outlet Culvert, Do (ft) 1.5

Tailwater (ft), Tw 0.30

Length of Apron, L (ft) 4.50
Width of Culvert, Wo(in) 18

Width of Culvert, Wo(ft) 1.5

Width of Apron, W(ft) 3.00

Where Y = 1/2 Do, Y(ft) 0.750

Median Stone Diameter, D50 (ft) 0.06

Where Y = Do, Y(ft) 1.500

Median Stone Diameter, D50 (ft) 0.04

Note:  Use D50 of 6 inches minimum

Equations used:

L=3*Do

W=2*Wo

Tw=0.2*Do (If Tw cannot be computed)

Where Y=1/2 Do

D50=(0.0125/Tw)*(q^1.33)

Where Y=Do

D50=(0.0082/Tw)*(q^1.33)

Notes:

1. The use of scour holes shall comply with county or local ordinances which would restrict the use of such devices due to the possible problems with mosquito breeding.

2. No bends or curves at the intersection of the conduit and apron or scour hole will be permitted.

3. There shall be no over fall from the end of the apron to the receiving material.

4. The thickness of the riprap lining, filter, and quality shall meet the requirements in the Riprap Standard Section of the Standards for Soil Erosion Control in New Jersey.
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STORMWATER COLLECTION SYSTEM 
CALCULATIONS (PIPE SIZING) 

 
 
 
 
 
 
 



NOTES:

Project: Proposed Warehouse Develoment Computed By: KW 1) Design method used is Rational Method, unless otherwise noted.

Job #: 0091-99-013 Checked By: CC 2) Refer to Weighted Runoff Coefficient table

Location: East Windsor Date: 4/18/2022      for calculation of incremental areas and C values

Design Storm: 25 YR

*Basin outfalls have been designed for the 100 YR storm

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)

Inlet A1 Inlet A2 0.28 0.75 0.21 0.21 10.00 0.75 10.00 6.80 1.43 1.43 15 168.0 0.013 0.0050 4.57 3.73

Inlet A2 Inlet A3 0.16 0.88 0.14 0.35 10.00 1.02 10.75 6.68 0.94 2.34 15 228.0 0.013 0.0050 4.57 3.73

Inlet A7a Inlet A7b 0.09 0.86 0.08 0.08 10.00 0.27 10.00 6.80 0.54 0.54 15 61.0 0.013 0.0050 4.57 3.73

Inlet A7b Inlet A7c 0.20 0.90 0.18 0.26 10.00 0.38 10.27 6.80 1.22 1.77 15 86.0 0.013 0.0050 4.57 3.73

Inlet A7c Inlet A8 0.33 0.94 0.31 0.57 10.00 0.26 10.65 6.68 2.07 3.81 15 58.0 0.013 0.0050 4.57 3.73

Inlet A9 Inlet A8 0.27 0.86 0.23 0.23 10.00 0.40 10.00 6.80 1.56 1.56 15 89.0 0.013 0.0050 4.57 3.73

Inlet A8 Inlet A3 0.41 0.94 0.39 1.19 10.00 0.42 10.91 6.68 2.61 7.95 24 127.0 0.013 0.0050 15.99 5.09

Inlet A3 Inlet A4 0.23 0.78 0.18 1.72 10.00 0.67 11.77 6.44 1.16 11.08 24 205.0 0.013 0.0050 15.99 5.09

Inlet A4 Inlet A5 0.14 0.93 0.13 1.85 10.00 0.19 12.44 6.32 0.82 11.69 24 57.0 0.013 0.0050 15.99 5.09

Inlet A5 Inlet A6 0.15 0.86 0.13 1.98 10.00 0.26 12.63 6.20 0.81 12.28 24 79.0 0.013 0.0050 15.99 5.09

Inlet A6 Basin A 0.17 0.74 0.13 2.11 10.00 0.57 12.89 6.20 0.81 13.08 24 174.0 0.013 0.0050 15.99 5.09

Inlet A10 Inlet A11 0.39 0.93 0.36 0.36 10.00 0.34 10.00 6.80 2.45 2.45 15 77.0 0.013 0.0050 4.57 3.73

Inlet A13 Inlet A12 0.43 0.83 0.36 0.36 10.00 0.21 10.00 6.80 2.45 2.45 15 47.0 0.013 0.0050 4.57 3.73

Inlet A12 Inlet A11 0.13 0.90 0.12 0.48 10.00 0.21 10.21 6.80 0.82 3.26 15 48.0 0.013 0.0050 4.57 3.73

Inlet A15 Inlet A14 0.27 0.83 0.22 0.22 10.00 0.28 10.00 6.80 1.50 1.50 15 62.0 0.013 0.0050 4.57 3.73

Inlet A14 Inlet A11 0.11 0.89 0.10 0.32 10.00 0.39 10.28 6.80 0.68 2.18 15 87.0 0.013 0.0050 4.57 3.73

Inlet A11 Basin A 0.29 0.93 0.27 1.43 10.00 0.01 10.67 6.68 1.80 9.55 24 4.0 0.013 0.0050 15.99 5.09

OCS A1 MH 89 18.97 30 17.0 0.013 0.0040 25.94 5.29

MH 89 MH 90 18.97 30 217.0 0.013 0.0035 24.26 4.94

MH 90 WQD 2 18.64 30 217.0 0.013 0.0035 24.26 4.94

WQD 2 HWA 17.97 30 73.0 0.013 0.0174 54.10 11.03

Inlet B1 Inlet B2 0.31 0.87 0.27 0.27 10.00 0.27 10.00 6.80 1.84 1.84 15 60.0 0.013 0.0050 4.57 3.73

Inlet B2 Inlet B3 0.10 0.93 0.09 0.36 10.00 0.34 10.27 6.80 0.61 2.45 15 77.0 0.013 0.0050 4.57 3.73

Inlet B4 Inlet B3 0.28 0.90 0.25 0.25 10.00 0.63 10.00 6.80 1.70 1.70 15 141.0 0.013 0.0050 4.57 3.73

Inlet B3 Basin B1 0.15 0.87 0.13 0.74 10.00 0.23 10.63 6.68 0.87 4.94 18 58.0 0.013 0.0050 7.43 4.21

Inlet B5 Inlet B6 0.22 0.93 0.20 0.20 10.00 0.41 10.00 6.80 1.36 1.36 15 91.0 0.013 0.0050 4.57 3.73

Inlet B6 Inlet B7 0.20 0.84 0.17 0.37 10.00 0.39 10.41 6.80 1.16 2.52 15 87.0 0.013 0.0050 4.57 3.73

Inlet B8 Inlet B7 0.19 0.86 0.16 0.16 10.00 0.16 10.00 6.80 1.09 1.09 15 35.0 0.013 0.0050 4.57 3.73

Inlet B7 Inlet B9 0.14 0.88 0.12 0.65 10.00 0.62 10.80 6.68 0.80 4.34 15 139.0 0.013 0.0050 4.57 3.73

Inlet B9 Basin B1 0.44 0.94 0.41 1.06 10.00 0.10 11.42 6.56 2.69 6.95 18 26.0 0.013 0.0050 7.43 4.21

Inlet B10 Basin B1 0.67 0.93 0.62 0.62 10.00 0.02 10.00 6.80 4.22 4.22 15 8.0 0.013 0.0182 8.71 7.10

Inlet B11 Inlet B13 0.17 0.73 0.12 0.12 10.00 0.75 10.00 6.80 0.82 0.82 15 136.0 0.013 0.0033 3.71 3.02

Inlet B12 Inlet B13 0.29 0.82 0.24 0.24 10.00 0.58 10.00 6.80 1.63 1.63 15 105.0 0.013 0.0033 3.71 3.02

Inlet B13 Inlet B14 0.30 0.80 0.24 0.60 10.00 0.53 10.75 6.68 1.60 4.01 18 109.0 0.013 0.0033 6.03 3.41

Inlet B14 Inlet B16 0.25 0.81 0.20 0.80 10.00 0.50 11.28 6.56 1.31 5.25 18 102.0 0.013 0.0033 6.03 3.41

Inlet B15 Inlet B16 0.26 0.84 0.22 0.22 10.00 0.27 10.00 6.80 1.50 1.50 15 49.0 0.013 0.0033 3.71 3.02

Inlet B16 Inlet B17 0.23 0.84 0.19 1.21 10.00 0.59 11.78 6.44 1.22 7.79 24 147.0 0.013 0.0033 12.99 4.14

Inlet B17 Inlet B18 0.55 0.88 0.48 1.69 10.00 0.92 12.37 6.32 3.03 10.68 24 229.0 0.013 0.0033 12.99 4.14

Inlet B18 Inlet B19 0.54 0.88 0.48 2.17 10.00 0.13 13.29 6.08 2.92 13.19 30 36.0 0.013 0.0033 23.56 4.80

Inlet B19 Basin B1 0.31 0.88 0.27 2.44 10.00 0.50 13.42 6.08 1.64 14.84 30 144.0 0.013 0.0033 23.56 4.80

OCS B1 WQD 1 17.34 24 24.0 0.013 0.0500 50.57 16.11

WQD 1 MH 91 17.34 24 24.0 0.013 0.0500 50.57 16.11

MH 91 MH 87 17.34 24 46.0 0.013 0.0500 50.57 16.11

OCS B2 MH 87 2.24 24 74.0 0.013 0.0500 50.57 16.11

MH 87 HW 1 19.58 24 54.0 0.013 0.0080 20.23 6.44

Inlet C1 Basin C1 0.54 0.63 0.34 0.34 10.00 0.69 10.00 6.80 2.31 2.31 15 154.0 0.013 0.0050 4.57 3.73

Inlet C2 Basin C1 0.72 0.85 0.61 0.61 10.00 0.11 10.00 6.80 4.15 4.15 15 25.0 0.013 0.0050 4.57 3.73

Inlet C3 Basin C1 0.62 0.95 0.59 0.59 10.00 0.10 10.00 6.80 4.01 4.01 15 23.0 0.013 0.0050 4.57 3.73

Inlet C4 Basin C1 0.68 0.95 0.65 0.65 10.00 0.06 10.00 6.80 4.42 4.42 15 14.0 0.013 0.0050 4.57 3.73

Inlet C5 Basin C1 0.68 0.95 0.65 0.65 10.00 0.06 10.00 6.80 4.42 4.42 15 14.0 0.013 0.0050 4.57 3.73

Inlet C6 Basin C1 0.54 0.95 0.51 0.51 10.00 0.07 10.00 6.80 3.47 3.47 15 16.0 0.013 0.0050 4.57 3.73

Inlet C7 Basin C1 0.48 0.95 0.46 0.46 10.00 0.07 10.00 6.80 3.13 3.13 15 16.0 0.013 0.0050 4.57 3.73

Inlet C8 Basin C1 0.48 0.95 0.46 0.46 10.00 0.07 10.00 6.80 3.13 3.13 15 16.0 0.013 0.0050 4.57 3.73

Inlet C9 Basin C1 0.48 0.91 0.44 0.44 10.00 0.06 10.00 6.80 2.99 2.99 15 13.0 0.013 0.0050 4.57 3.73

Inlet C10 Basin C1 0.41 0.77 0.32 0.32 10.00 0.62 10.00 6.80 2.18 2.18 15 138.0 0.013 0.0050 4.57 3.73

OCS C1 WQD 3 16.59 30 55.0 0.013 0.0052 29.57 6.03

WQD 3 MH C1A 16.59 30 67.0 0.013 0.0050 29.00 5.91

OCS C2 MH C2A 23.87 30 116.0 0.013 0.0051 29.29 5.97

MH C2A MH C1A 23.87 30 20.0 0.013 0.0050 29.00 5.91

MH C1A HWC 40.46 30 50.0 0.013 0.0200 58.00 11.82

Inlet D1 MTD M3 0.29 0.95 0.28 0.28 10.00 0.30 10.00 6.80 1.90 1.90 15 110.0 0.013 0.0131 7.39 6.02

MTD M3 Basin D 0.00 0.95 0.00 0.28 10.00 0.04 10.30 6.80 0.00 1.90 18 16.0 0.013 0.0131 12.02 6.81

PIPE SECTION INCREMENTAL
TIME OF 

CONCENTRATION
PEAK RUNOFF



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)

PIPE SECTION INCREMENTAL
TIME OF 

CONCENTRATION
PEAK RUNOFF

OCS D1A HW 2 2.04 18 7.0 0.013 0.0296 18.07 10.23
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