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I. SITE DESCRIPTION 

 

The subject site is located at the intersection of US Route 1 (Brunswick Pike) & Emmons Drive, in the Township 

of West Windsor, Mercer County, New Jersey. The site is identified as Block 7, Lot 59 on the Township of West 

Windsor Tax Map Sheet #13.02. The subject site currently consists of an existing hotel development. The 

existing ground cover is primarily impervious surfaces with open space and wooded areas on the northwestern 

portion of the site. The existing conditions of the subject site have been verified by the ALTA/NSPS Land Title 

Survey as prepared by Dynamic Survey, LLC.  

 

The proposed redevelopment consists of subdividing the property into two (2) lots and constructing a 4-story 

Hyatt Hotel and a 5,585 SF Wawa Food Market with a Fueling Station consisting of sixteen (16) filling stations. 

Additional site improvements include constructing new driveways, parking areas, landscaping, lighting and 

other associated improvements.  

 

II. DESIGN OVERVIEW      

 

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

a result of the redevelopment of the subject site into a proposed Hyatt Hotel and a Wawa Food Market and 

Fueling Station on Block 7, Lot 59 in the Township of West Windsor, Mercer County, New Jersey.  

 

The scope of the study includes the proposed Hyatt Hotel and Wawa Food Market and Fueling Station, 

associated driveways, parking areas, landscaping and other related site improvements as shown on the 

accompanying engineering drawings. 

 

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

this project is classified as a “major development”. Therefore, the subject site has been designed to meet the 

stormwater runoff quantity, quality and groundwater recharge standards, set forth by the Township of West 

Windsor Land Use Ordinance and NJAC 7:8. However, it is important to note that the proposed redevelopment 

will reduce the amount of impervious coverage on-site, therefore, the stormwater runoff quality standards, set 

forth by NJAC 7:8, do not apply to this project.  

 

Accordingly, the following items are addressed within this report: 

 Erosion Control, groundwater recharge and runoff quantity standards (7:8-5.4) 

 Stormwater runoff quality standards (7:8-5.5) 

 Calculation of stormwater runoff and groundwater recharge (7:8-5.6) 

 Standards for structural stormwater management measures (7:8-5.7) 
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A hydrological evaluation is provided for the 2, 10, 25 and 100-year storm events utilizing the Urban Hydrology 

for Small Watershed TR55 method.  

 

The Township of West Windsor and NJAC 7:8 flow reduction requirements for a redevelopment site that 

results in a reduction of impervious coverage are as follows: 

 

 2-year:   Do not exceed existing flow at any time 

 10-year:  Do not exceed existing flow at any time 

 25-year:  Do not exceed existing flow at any time 

 100-year: Do not exceed existing flow at any time 

 

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

Manual. 

 

III. EXISTING SITE CONDITIONS 

 

The subject site consists of 5.51 acres. The area on-site to be redeveloped consists of 3.82± acres and is primarily 

composed of impervious coverage with a minor portion of open space areas. Currently, the stormwater runoff 

generated by the site flows towards two (2) separate points of analysis; the existing stormwater conveyance 

within US Route 1 and towards the west through the use of the site’s existing stormwater conveyance system, 

which discharges through an existing headwall, and overland flow. 

 

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

Drainage Area Map included within the Appendix of this report: 

 

Study Area Route 1: This area consists of existing impervious and open space areas. Under existing conditions, 

stormwater runoff generated by this area is ultimately tributary to the existing stormwater conveyance system 

within US Route 1. A minimum time of concentration of ten (10) minutes has been utilized for this drainage 

area. 

 

Study Area West Headwall: This area consists of existing impervious and open space areas. Under existing 

conditions, stormwater runoff generated by this area flows towards the west via the site’s existing stormwater 

conveyance system and discharges through an existing headwall. A minimum time of concentration of ten (10) 

minutes has been utilized for this drainage area. 
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Study Area West Overland: This area consists of existing impervious and open space areas. Under existing 

conditions, stormwater runoff generated by this area flows towards the west via overland flow. A minimum time 

of concentration of ten (10) minutes has been utilized for this drainage area. 

 

Based upon the Mercer County Soil Survey, the soil types native to the site include: 

SOIL TYPE SOIL TYPE NAME 
HYDROLOGIC 

SOIL GROUP 

OthA Othello silt loams, 0 to 2 percent slopes, northern coastal plain C 

 

IV.  PROPOSED SITE CONDITIONS 

 

The proposed redevelopment includes the construction of a 4-story Hyatt Hotel and a Wawa Food Market and 

Fueling Station with associated driveways, parking areas and other associated site improvements. The area on-

site to be redeveloped is 3.82± acres, however, the redevelopment of the site will reduce the impervious coverage 

by 0.29± acres.   

 

The proposed site conditions have been evaluated using the following drainage sub-watershed areas as depicted 

on the Proposed Drainage Area Map included within the Appendix of this report: 

 

Study Area Route 1: This area consists of the proposed Wawa Food Market and Fueling Station, proposed 

parking area and open space areas. Stormwater runoff generated by this area is tributary to the existing 

stormwater conveyance system within US Route 1 through the proposed stormwater conveyance system on site. 

A minimum time of concentration of ten (10) minutes has been utilized for this drainage area. 

 

Study Area Route 1 - Untreated: This area consists of a portion of the proposed driveway and open space areas. 

Stormwater runoff generated by this area is tributary to the existing stormwater conveyance system within US 

Route 1 through overland flow. A minimum time of concentration of ten (10) minutes has been utilized for this 

drainage area. 

 

Study Area West Headwall: This area consists of the proposed Emmons Drive driveways, parking area and 

open space areas. Stormwater runoff generated by this area discharges towards the west through the use of the 

existing headwall/conveyance system. A minimum time of concentration of ten (10) minutes has been utilized 

for this drainage area. 

 

Study Area West Overland: This area consists of the proposed Hyatt Hotel, impervious and open space areas. 

Stormwater runoff generated by the proposed Hyatt Hotel discharges to the west through the use of the proposed 

roof leader conveyance system and preformed scour hole. The remaining stormwater runoff generated by this 
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area flows towards the west through overland flow. A minimum time of concentration of ten (10) minutes has 

been utilized for this drainage area. 

 

V. 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 West Windsor Land Use Ordinance and 

NJAC 7:8. In order to prepare the stormwater management design for the subject project, extensive initial 

investigation of the property and topography was 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 with topography to depict the 

existing site conditions.    

 

Based on our review of the existing site conditions and survey, 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 redevelopment with consideration to the existing drainage patterns. The plan was designed to 

ensure runoff from the proposed redevelopment could be directed to the required stormwater management 

facilities in order to address the applicable sections of the Township of West Windsor Land Use Ordinance and 

NJAC 7:8. 

 

The rainfall data utilized for the analysis of the existing and proposed site conditions is based upon the New 

Jersey 24 Hour Rainfall Frequency Data for Mercer County as published by the USDA NRCS utilizing a Type 

III rainfall distribution. 

 

The proposed redevelopment will reduce the amount of impervious area on site, therefore, the project is exempt 

from the water quality aspect of NJAC 7:8. However, proposed water quality manufactured treatment devices 

have been provided for the development to prevent the outflow of oil generated by the fueling station use, as 

well as address the applicable Delaware and Raritan Canal Commission water quality treatment requirements.   

 

In addition, the proposed redevelopment satisfies the groundwater recharge criteria set forth by NJAC 7:8 by 

reducing the amount of impervious area on site, which will increase the average annual groundwater recharge 

volume for the site.  

 

The overall stormwater management design for the subject site has been evaluated by Dynamic Engineering 

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

West Windsor Land Use Ordinance and NJAC 7:8. 
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VI. RUNOFF RATES  

 

The following is a comparison of the existing and proposed condition runoff rates: 

 

Existing and Proposed Conditions Peak Runoff Results Summary – Study Area Route 1 

  

 

Existing  

Runoff Rate 
NJAC 7:8 

Required Reduction 

 

NJAC 7:8 

Allowable Runoff 

 

Proposed  

Runoff Rate 

   

2 Year 3.542 cfs Do not exceed existing 3.542 cfs 3.430 cfs 

10 Year 5.544 cfs Do not exceed existing 5.544 cfs 5.392 cfs 

25 Year 6.945 cfs Do not exceed existing 6.945 cfs 6.767 cfs 

100 Year 9.496 cfs Do not exceed existing 9.496 cfs 9.274 cfs 

 

Existing and Proposed Conditions Peak Runoff Results Summary – Study Area West (Total) 

  

 

Existing  

Runoff Rate 
NJAC 7:8 

Required Reduction 

 

NJAC 7:8 

Allowable Runoff 

 

Proposed  

Runoff Rate 

   

2 Year 4.665 cfs Do not exceed existing 4.665 cfs 4.352 cfs 

10 Year 7.274 cfs Do not exceed existing 7.274 cfs 6.969 cfs 

25 Year 9.097 cfs Do not exceed existing 9.097 cfs 8.816 cfs 

100 Year 12.41 cfs  Do not exceed existing 12.41 cfs  12.19 cfs 

 

The proposed redevelopment will reduce the amount of impervious coverage on-site, therefore, the stormwater 

runoff peak rate and volume from the redevelopment will be reduced for the 2, 10, 25 and 100-year storm events. 

As shown above and in the Hydrograph Summary Reports included within the appendix of this report, the post-

construction runoff hydrographs for each point of analysis do not exceed at any point in time, the pre-

construction runoff hydrographs for the 2, 10, 25, and 100-year storm events. Therefore, the proposed 

redevelopment satisfies the applicable stormwater runoff quantity standards set forth in the Township of West 

Windsor Land Use Ordinance and NJAC 7:8.   

 

VII. WATER QUALITY 

 

As noted previously in this report, the proposed redevelopment will reduce the amount of impervious coverage 

on-site, therefore, the stormwater runoff quality standards, set forth by NJAC 7:8, do not apply to this project. 

However, proposed water quality manufactured treatment devices have been provided for the development to 

prevent the outflow of oil generated by the fueling station use, as well as address the applicable Delaware and 

Raritan Canal Commission water quality treatment requirements. The proposed manufactured treatment 

devices consist of one (1) First Defense MTD and one (1) Downstream Defender MTD as manufactured by 
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Hydro International. Each of the proposed MTDs have been certified by the NJDEP to provide a TSS removal 

rate of 50%. The NJDEP certifications and water quality calculations are included in the Appendix of this report 

to confirm the development complies with the Delaware and Raritan Canal Commission water quality treatment 

requirements.  

 

VIII. GROUNDWATER RECHARGE 

 

The proposed redevelopment satisfies the groundwater recharge criteria set forth by NJAC 7:8 by reducing the 

amount of impervious area on site, which will increase the average annual groundwater recharge volume for the 

site.  

 

IX. 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 of the site.  

 

In addition, this project satisfies the runoff quantity, quality and groundwater recharge requirements set forth by 

NJAC 7:8 and the Township of West Windsor by reducing the amount of impervious coverage on-site and 

maintaining the average annual pre-construction groundwater recharge volume for the site. With this stated, it 

is evident that the proposed development will not have a 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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Hydrologic Soil Group

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

OthA Othello silt loams, 0 to 2 
percent slopes, 
northern coastal plain

C/D 5.7 100.0%

Totals for Area of Interest 5.7 100.0%

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.

Rating Options

Aggregation Method: Dominant Condition
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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RUNOFF CURVE NUMBER (CN) CALCULATIONS –  

EXISTING AND PROPOSED CONDITIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project: Paramount Realty Computed By: RM

Job #: 1478-99-043 Checked By: KK

Location: Township of West Windsor, Mercer County, NJ Date: 1/6/2020

Drainage Area Impervious 

Area (acre)

Impervious 

Area (sf)

Curve 

Number 

(CN) Used

HSG C - 

Open 

Space Area 

(acre) 

HSG C - 

Open 

Space Area 

(sf) 

Curve 

Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total Pervious 

Area (acres)

Total Area 

(acres)

TC (Min.)

Ex SA Route 1 1.43 62,225       98 0.23 10,121       74 74 0.23 1.66 10.0

Ex SA West Headwall 1.14 49,472       98 0.16 7,070         74 74 0.16 1.30 10.0

Ex SA West Overland 0.76 33,121       98 0.10 4,436         74 74 0.10 0.86 10.0

Total 3.32 144,818     0.50 21,627       0.50 3.82

OthA HSG C Soil Othello silt loams

Description
Impervious Surface 98

Open Space (lawn) (good)  74
Woods (good)  70

Per Mercer County Soil Survey - 

Runoff Curve Number (CN)           

(HSG C)



Project: Paramount Realty Computed By: RM

Job #: 1478-99-043 Checked By: KK

Location: Township of West Windsor, Mercer County, NJ Date: 4/20/2020

Drainage Area Impervious 

Area (acre)

Impervious 

Area (sf)

Curve 

Number 

(CN) Used

HSG C - 

Open 

Space Area 

(acre) 

HSG C - 

Open 

Space Area 

(sf) 

Curve 

Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total Pervious 

Area (acres)

Total Area 

(acres)

TC (Min.)

Prop SA Route 1 1.26 54,935       98 0.05 2,027         74 74 0.05 1.31 10.0

Prop SA Route 1 - Untreated 0.11 4,825         98 0.21 9,378         74 74 0.21 0.32 10.0

Prop SA West Headwall 1.13 49,077       98 0.16 6,760         74 74 0.16 1.29 10.0

Prop SA West Overland 0.53 23,143       98 0.37 16,300       74 74 0.37 0.90 10.0

Total 3.03 131,980     0.79 34,465       0.79 3.82

OthA HSG C Soil Othello silt loams

Description
Impervious Surface 98

Open Space (lawn) (good)  74
Woods (good)  70

Per Mercer County Soil Survey - 

Runoff Curve Number (CN)           

(HSG C)



 

 

 

 

 

 

 

 

 

 

 

 

HYDROGRAPH SUMMARY REPORTS –  

EXISTING AND PROPOSED CONDITIONS 2YR, 10YR, 25YR & 

100YR
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MANUFACTURED TREATMENT DEVICE NJDEP 

CERTIFICATION/SIZING TABLE 

 

 

 

 

 

 

 

  



 

 

 

KIM GUADAGNO 

 Lt. Governor 

 

 

 

 

March 9, 2017 

Mr. Dave Scott  

Technical Product Manager 

Hydro International 

94 Hutchins Drive 

Portland, ME  04102 

 

Re: MTD Lab Certification  

 First Defense® HC (FDHC) Stormwater Treatment Device by Hydro International 

 On-line Installation 

 

TSS Removal Rate 50% 

 

Dear Mr. Scott: 

 

This revised certification letter supersedes the Department’s prior certification dated April 4, 2016.  This 

revision was completed to reflect the updated Manufactured Treatment Device (MTD) scaling 

methodology as agreed upon by the manufacturers’ working group on September 19, 2016.  In part, the 

updated scaling for hydrodynamic MTDs is based on the depth of the reference (tested) MTD from the 

top of the false floor utilized during removal efficiency testing, not from the physical bottom of the unit.  

Based on the above decision, Table A-2 of the NJCAT Technology Verification report located at 

http://www.njcat.org/uploads/newDocs/FDHCVerificationReportFinal.pdf has been revised, and Table 1 

noted below has been updated as well.   

 

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7 (c) allow the use of manufactured 

treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 if 

the pollutant removal rates have been verified by the New Jersey Corporation for Advanced Technology 

(NJCAT) and have been certified by the New Jersey Department of Environmental Protection (NJDEP).  

Hydro International has requested an MTD Laboratory Certification for the First Defense® HC 

Stormwater Treatment Device. 

 

The project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured 

Treatment Device from New Jersey Corporation for Advance Technology” dated January 25, 2013.  The 

applicable protocol is the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids 

Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” dated January 25, 2013.  

 

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the protocol 

have been met or exceeded.  The NJCAT letter also included a recommended certification TSS removal 

rate and the required maintenance plan.  The NJCAT Verification Report dated February 2016 (Revised 

 

 

                                                                                        DEPARTMENT OF ENVIRONMENTAL PROTECTION  

CHRIS CHRISTIE          BOB MARTIN 
       Governor         Commissioner      

   

New Jersey is an Equal Opportunity Employer   

Printed on Recycled Paper and Recyclable 

Bureau of Nonpoint Pollution Control 

Division of Water Quality 

401-02B 

Post Office Box 420 

Trenton, New Jersey 08625-0420 

609-633-7021 Fax: 609-777-0432 

http://www.state.nj.us/dep/dwq/bnpc_home.htm 

http://www.njcat.org/uploads/newDocs/FDHCVerificationReportFinal.pdf


January 2017) with the Verification Appendix for this device is published online at 

http://www.njcat.org/verification-process/technology-verification-database.html.  

 

The NJDEP certifies the use of the First Defense® HC Stormwater Treatment Device by Hydro 

International at a TSS removal rate of 50% when designed, operated and maintained in accordance 

with the information provided in the Verification Appendix and the following conditions: 

 

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is 

calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C. 

7:8-5.5. 

 

2. The First Defense® HC Stormwater Treatment Device shall be installed using the same 

configuration reviewed by NJCAT and shall be sized in accordance with the criteria specified in 

in item 6 below. 

 

3. This First Defense® HC Stormwater Treatment Device cannot be used in series with another 

MTD or a media filter (such as a sand filter), to achieve an enhance removal rate for total 

suspended solids (TSS) removal under N.J.A.C. 7:8-5.5. 

 

4. Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater 

Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at 

www.njstormwater.org.   

 

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the 

maintenance requirements for the First Defense® HC Stormwater Treatment Device, which is 

attached to this document.  However, it is recommended to review the maintenance manual at  

http://a2795.actonsoftware.com/acton/attachment/2795/f-0132/1/-/-/-/-/Hydro-International-First-

Defense-Treatment-System.pdf for any changes to the maintenance requirements.  

 

6. Sizing Requirements: 

 

The example below demonstrates the sizing procedure for the First Defense® HC Stormwater 

Treatment Device: 

 

Example: A 0.25-acre impervious site is to be treated to 50% TSS removal using a First 

Defense® HC Stormwater Treatment Device.  The impervious site runoff (Q) 

based on the New Jersey Water Quality Design Storm was determined to be 0.79 

cfs. 

 

Maximum Treatment Flow Rate (MTFR) Evaluation: 

 

The site runoff (Q) was based on the following: 

time of concentration = 10 minutes 

i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual) 

c=0.99 (curve number for impervious) 

Q=ciA=0.99x3.2x0.25=0.79 cfs  

  

Given the site runoff is 0.79 cfs and based on Table 1 below, the First Defense® HC Model 3-ft 

with a MTFR of 0.85 cfs would be the smallest model approved that could be used for this site 

that could remove 50% of the TSS from the impervious area without exceeding the MTFR. 

 

http://www.njcat.org/verification-process/technology-verification-database.html
http://www.njstormwater.org/
http://a2795.actonsoftware.com/acton/attachment/2795/f-0132/1/-/-/-/-/Hydro-International-First-Defense-Treatment-System.pdf
http://a2795.actonsoftware.com/acton/attachment/2795/f-0132/1/-/-/-/-/Hydro-International-First-Defense-Treatment-System.pdf


The sizing table corresponding to the available system models is noted below. Additional 

specifications regarding each model can be found in the Verification Appendix under Table A-1 

and Table A-2. 

 

Table 1 First Defense® HC Models  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to 

the Stormwater Management Rules, N.J.A.C. 7:8.  The plan must include all the items identified in the 

Stormwater Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of 

inspection and maintenance equipment and tools, specific corrective and preventative maintenance tasks, 

indication of problems in the system, and training of maintenance personnel.  Additional information can 

be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.  

 

If you have any questions regarding the above information, please contact Mr. Shashi Nayak of my office 

at (609) 633-7021. 

 

 

Sincerely, 

 

 

 

James J. Murphy, Chief 

Bureau of Nonpoint Pollution Control 

 

 

 

 

 

Attachment:  Maintenance Plan 

 

 

C: Chron File 

 Richard Magee, NJCAT 

 Vince Mazzei, NJDEP - DLUR 

 Ravi Patraju, NJDEP - BES 

 Gabriel Mahon, NJDEP - BNPC  

 Shashi Nayak, NJDEP - BNPC 

 

 

 

First 

Defense® 

Model 

 

 

Manhole 

Diameter 

(ft) 

 

Maximum 

Treatment 

Flowrate, MTFR 

(cfs) 

 

3-ft 3 0.85 

4-ft 4 1.5 

5-ft 5 2.35 

6-ft 6 3.38 

7-ft 7 4.60 

8-ft 8 6.00 
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Table A-1 MTFRs and Required Sediment Removal Intervals for Downstream Defender 
Models 

 

Downstream 

Defender 

Model 

Manhole 

Diameter 

(ft) 

NJDEP 50% 

TSS Maximum 

Treatment Flow 

Rate 

(cfs) 

Treatment 

Area 

(ft2) 

Hydraulic 

Loading Rate 

(gpm/ft2) 

50% Max 

Sediment 

Storage 

Volume  

(ft3) 

Required 

Sediment 

Removal 

Interval1 

(Months) 

4-ft 4-ft 1.12 12.6 40.0 9.45 60 

6-ft 6-ft 2.52 28.3 40.0 28.35 80 

8-ft 8-ft 4.49 50.3 40.0 62.78 99 

10-ft 10-ft 7.00 78.5 40.0 117.45 119 

12-ft 12-ft 10.08 113.1 40.0 198.45 140 

 

1
 Required sediment removal interval was calculated using the equation specified in Appendix B Part B of the NJDEP 

Laboratory Protocol for HDS MTDs:  

Sediment Removal Interval (months) = (50% HDS MTD Max Sediment Storage Volume * 3.57) 

                                                                                                          (MTFR * TSS Removal Efficiency) 

 
Table A-2 Standard Dimensions for Downstream Defender Models 

 
Downstream 

Defender 

Model and 

Manhole 

Diameter  

(ft) 

Treatment 

Chamber 

Depth  

(ft) 

Treatment 

Chamber 

Wet 

Volume  

(ft3) 

Total 

Wet 

Volume 

(ft3) 

Aspect 

Ratio 

Depth:Dia 

Detention 

Time at 

MTFR  

(sec) 

Maximum 

Pipe 

Diameter 

(in) 

Sediment 

Sump 

Depth 

(ft) 

50% Max 

Sediment 

Storage 

Volume 

(ft3) 

4-ft 1.71 21.6 51.5 0.43 46 12 1.5 9.45 

6-ft 2.74 77.5 167.1 0.46 66 18 2.0 28.35 

8-ft 3.73 187.6 385.6 0.47 86 24 2.5 62.78 

10-ft 4.71 369.7 740.8 0.47 106 30 3.0 117.45 

12-ft 5.85 661.6 1264.7 0.49 125 36 3.5 198.45 

 



 

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

DRCC WATER QUALITY CALCULATIONS 

  



 

    

   

Delaware and Raritan Canal Commission – Water Quality Calculations 

 

Coverage Calculation: 

 

Existing pavement to be converted to grass/roof areas = 43,713 SF or 1.00 Acres 

 

Total proposed pavement area = 84,982 SF or 1.95 acres 

 

Proposed pavement area to US Route 1/Downstream Defender MTD = 41,377 SF or 0.95 Acres 

 

Proposed pavement area to West/First Defense MTD = 41,767 SF or 0.96 Acres  

 

Proposed pavement area to US Route 1 Untreated = 1,838 SF or 0.04 Acres 

 

(see enclosed Existing and Proposed Pavement Coverage Exhibit for reference) 

 

Effective TSS Removal Rate Calculation:  

 

100% TSS Removal x 1.00 Acres = 1.00 

 

50% TSS Removal (Downstream Defender MTD) x 0.95 Acres = 0.475 

 

50% TSS Removal (First Defense MTD) x 0.96 Acres = 0.48 

 

0% TSS Removal x 0.04 Acres = 0.00 

 

Effective TSS Removal Rate = 1.00 + 0.475 + 0.48 + 0.00 = 1.955/1.95 = 100.2% 

 

100.2% TSS Removal Rate > 95% TSS Removal Rate (COMPLIES)    
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DRCC NSPS SPREADSHEET 



NJDEP Nonstructural Strategies Points System (NSPS)

Version: January 31, 2006

Note:  Input Values in Yellow Cells Only

Project:

Date: April 20, 2020

User: RM  

Notes:

Township of West Windsor, Mercer County, NJ

Step 1 - Provide Basic Major Development Site Information

A. Specify Total Area in Acres of Development Site Described in Steps 2 and 3 = 3.8    Acres

B. Specify by Percent the Various Planning Areas Located within the Development Site:

State Plan Planning Area: PA-1 PA-2 PA-3 PA-4 PA-4B PA-5 Total % Area

Percent of Each Planning Area within Site: 100.0% 100.0%

      Note:  See User's Guide for Equivalent Zones within Designated Centers and the NJ Meadowlands, Pinelands, and Highlands Districts

Paramount Realty

Job # 1478-99-043



Step 2 - Describe Existing or Pre-Developed Site Conditions

A. Specify Existing Land Use/Land Cover Descriptions and Areas:

Specify Land Use/Land Cover in Acres for Each HSG
Site 

Segment Land Use/Land Cover Description HSG A HSG B HSG C HSG D

Use/Cover 

Subtotals Points

1 Wetlands and Undisturbed Stream Buffers 0.0 0

2 Lawn and Open Space 0.5 0.5 30

3 Brush and Shrub 0.0 0

4 Meadow, Pasture, Grassland, or Range 0.0 0

5 Row Crop 0.0 0

6 Small Grain and Legumes 0.0 0

7 Woods - Indigenous 0.0 0

8 Woods - Planted 0.0 0

9 Woods and Grass Combination 0.0 0

10 Ponds, Lakes, and Other Open Water 0.0 0

11 Gravel and Dirt 0.0 0

12 Porous and Permeable Paving 0.0 0

13 Directly Connected Impervious 3.3 3.3 0

14 Unconnected Impervious with Small D/S Pervious 0.0 0

15 Unconnected Impervious with Large D/S Pervious 0.0 0

HSG Subtotals (Acres):  0.0 0.0 3.8 0.0 Total Area:  3.8

HSG Subtotals (%):  0.0% 0.0% 100.0% 0.0% Total % Area:  100.0%

Points Subtotal:  30

Total Existing Site Points:  30



Step 3 - Describe Proposed or Post-Developed Site Conditions

A. Specify Proposed Land Use/Land Cover Descriptions and Areas:

Specify Land Use/Land Cover in Acres for Each HSG
Site 

Segment Land Use/Land Cover Description HSG A HSG B HSG C HSG D

Use/Cover 

Subtotals Points

1 Wetlands and Undisturbed Stream Buffers 0.0 0

2 Lawn and Open Space 0.8 0.8 48

3 Brush and Shrub 0.0 0

4 Meadow, Pasture, Grassland, or Range 0.0 0

5 Row Crop 0.0 0

6 Small Grain and Legumes 0.0 0

7 Woods - Indigenous 0.0 0

8 Woods - Planted 0.0 0

9 Woods and Grass Combination 0.0 0

10 Ponds, Lakes, and Other Open Water 0.0 0

11 Gravel and Dirt 0.0 0

12 Porous and Permeable Paving 0.0 0

13 Directly Connected Impervious 3.0 3.0 0

14 Unconnected Impervious with Small D/S Pervious 0.0 0

15 Unconnected Impervious with Large D/S Pervious 0.0 0

HSG Subtotals (Acres):  0.0 0.0 3.8 0.0 Total Area:  3.8

HSG Subtotals (%):  0.0% 0.0% 100.0% 0.0% Total % Area:  100.0%

Points Subtotal:  48



B. Compare Proposed Impervious Coverage with Maximum Allowable Impervious Coverage:

Total Directly Connected Impervious Coverage = 79%    % of Site

Total Unconnected Impervious Coverage with Small D/S Pervious = 0%    % of Site

Total Unconnected Impervious Coverage with Large D/S Pervious = 0%    % of Site

Total Site Impervious Coverage = 79%    % of Site

Effective Site Impervious Coverage = 79%    % of Site

Table  (None or Table)

85%

Points Subtotal:  3

C. Compare Proposed Site Disturbance with Maximum Allowable Site Disturbance:

Total Proposed Site Disturbance = 100%    % of Site

Maximum Allowable Site Disturbance by Municipal Ordinance = 100%    % of Site

Points Subtotal:  0

D. Describe Proposed Runoff Conveyance System:

Total Length of Runoff Conveyance System =    Feet

Length of Vegetated Runoff Conveyance System =    Feet

% of Total Runoff Conveyance System That is Vegetated = 0%

Points Subtotal:  0

E. Residential Lot Clustering:

Percent of Total Site Area that will be Clustered =    % of Site

Minimum Standard Lot Size as Per Zoning (Note: 1/2 Acre or Greater) =    Acres

Maximum Proposed Cluster Lot Size (Note:1/4 Acre or Less) =    Acres

Percent of Clustered Portion of Site to be Preserved as Vegetated Open Space =    % of Clustered Site Portion

Points Subtotal:  0

Specify Source of Maximum Allowable Impervious Coverage:   

Allowable Site Impervious Cover from Maximum Impervious Cover Table:   

Note: See Maximum Impervious Cover Table Worksheet for Details



F. Will the Following be Utilized to Minimize Soil Compaction?

Proposed Lawn Areas will be Graded with Lightweight Construction Equipment: No    (Yes or No)

Percent of Proposed Lawn Areas to be Graded with Such Equipment:    % of Lawn Areas

Points Subtotal:  0

G. Are Any of the Following Stormwater Management Standards Met Using Only Nonstructural Strategies and Measures? 

Groundwater Recharge Standards (NJAC 7:8-5.4-a-2): Yes    (Yes or No)

Stormwater Runoff Quality Standards (NJAC 7:8-5.5): Yes    (Yes or No)

Stormwater Runoff Quantity Standards (NJAC 7:8-5.4-a-3): Yes    (Yes or No)

Points Subtotal:  26

Note: If the Answers to All Three Questions at G Above are "Yes", Adequate Nonstructural Measures have been Utilized.

Total Proposed Site Points:  77

Ratio of Proposed to Existing Site Points:  255%

Required Site Points Ratio:  87%

Nonstructural Point System Results: Proposed Nonstructural Measures are Adequate



 

 

 

 

 

 

 

 

 

 

 

 

 

STORMWATER COLLECTION SYSTEM CALCULATIONS 

(PIPE SIZING) 

 

 

 

 

 

 

 

 

 

 

  



Project: Paramount Realty Computed By: RM

Job #: 1478-99-043 Checked By: KK

Location: Township of West Windsor, Mercer County, NJ Date: 04/20/2020

Drainage Area Impervious 

Area (sf)

Coefficient 

(C) Used

Open Space 

(SF) 

Coefficient 

(C) Used

Average Coefficient 

(C) Used

Total Area (SF) Total Area 

(acres)

IA #6 9477.0 0.95 241.1 0.35 0.94 9718.1 0.22

IA #7 12834.0 0.95 0.0 0.35 0.95 12834.0 0.29

IA #9 4156.1 0.95 0.0 0.35 0.95 4156.1 0.10

IA #10 6634.0 0.95 0.0 0.35 0.95 6634.0 0.15

IA #11 3907.1 0.95 600.8 0.35 0.87 4507.9 0.10

IA #12 4443.9 0.95 1185.0 0.35 0.82 5628.9 0.13

IA #14 456.6 0.95 949.9 0.35 0.54 1406.5 0.03

IA #16 12152.3 0.95 882.6 0.35 0.91 13034.9 0.30

IA #17 6211.3 0.95 300.2 0.35 0.92 6511.5 0.15

IA #18 3374.9 0.95 1860.1 0.35 0.74 5235.0 0.12

IA #19 11154.0 0.95 1628.4 0.35 0.87 12782.4 0.29

IA #21 7864.7 0.95 0.0 0.35 0.95 7864.7 0.18

IA #71 4302.3 0.95 1344.7 0.35 0.81 5647.0 0.13

HOTEL 21660.0 0.95 0.0 0.35 0.95 21660.0 0.50

WAWA 5585.0 0.95 0.0 0.35 0.95 5585.0 0.13

CANOPY 7898.0 0.95 0 0.35 0.95 7898.0 0.18



NOTES:

Project: Paramount Realty Computed By: RM 1) Design method used is Rational Method, unless otherwise noted.

Job #: 1478-99-043 Checked By: KK 2) Refer to Weighted Runoff Coefficient table

Location: Township of West Windsor, Mercer County, NJ Date: 4/20/2020      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)

IN #6 IN #7 0.22 0.94 0.21 0.21 10.00 0.39 10.00 6.80 1.43 1.43 15 87.0 0.013 0.0050 4.57 3.73

1/2 WAWA (1) IN #7 0.07 0.95 0.06 0.06 10.00 0.58 10.00 6.80 0.41 0.41 8 156.0 0.010 0.0100 1.57 4.50

IN #7 DMH #70 0.29 0.95 0.28 0.55 10.00 0.05 10.58 6.68 1.87 3.67 15 12.0 0.013 0.0050 4.57 3.73

DMH #70 DMH to DOT 0.00 0.00 0.00 0.55 0.00 0.43 10.63 6.68 0.00 3.67 15 179.0 0.013 0.0173 8.49 6.92

IN #9 IN #10 0.10 0.95 0.10 0.10 10.00 0.47 10.00 6.80 0.68 0.68 15 105.0 0.013 0.0050 4.57 3.73

1/2 WAWA (2) IN #10 0.07 0.95 0.06 0.06 10.00 0.44 10.00 6.80 0.41 0.41 8 120.0 0.010 0.0100 1.57 4.50

IN #10 DMH #72 0.15 0.95 0.14 0.30 10.00 0.45 10.47 6.80 0.95 2.04 15 100.0 0.013 0.0050 4.57 3.73

DMH #72 IN #11 0.00 0.00 0.00 0.30 0.00 0.11 10.92 6.68 0.00 2.00 15 25.0 0.013 0.0050 4.57 3.73

IN #11 IN #12 0.10 0.87 0.09 0.39 10.00 0.54 11.03 6.56 0.59 2.56 15 121.0 0.013 0.0050 4.57 3.73

CANOPY IN #12 0.18 0.95 0.17 0.17 10.00 0.51 10.00 6.80 1.16 1.16 8 139.0 0.010 0.0100 1.57 4.50

IN #12 DMH to DOT 0.13 0.82 0.11 0.67 10.00 0.11 11.57 6.44 0.71 4.31 15 67.0 0.013 0.0381 12.60 10.27

IN #16 IN #17 0.30 0.91 0.27 0.27 10.00 0.64 10.00 6.80 1.84 1.84 15 111.0 0.013 0.0030 3.54 2.89

IN #17 IN #18 0.15 0.92 0.14 0.41 10.00 0.53 10.64 6.68 0.94 2.74 15 119.0 0.013 0.0050 4.57 3.73

IN #18 IN #19 0.12 0.74 0.09 0.50 10.00 0.44 11.17 6.56 0.59 3.28 15 98.0 0.013 0.0050 4.57 3.73

IN #71 IN #19 0.13 0.81 0.11 0.11 10.00 0.27 10.00 6.80 0.75 0.75 15 189.0 0.013 0.0500 14.44 11.77

IN #19 DMH #20 0.29 0.87 0.25 0.86 10.00 0.21 11.61 6.44 1.61 5.54 18 54.0 0.013 0.0050 7.43 4.21

DMH #20 IN #21 0.00 0.00 0.00 0.86 0.00 0.34 11.82 6.44 0.00 5.54 18 87.0 0.013 0.0050 7.43 4.21

IN #21 DMH to West 0.18 0.95 0.17 1.03 10.00 0.16 12.16 6.32 1.07 6.51 18 40.0 0.013 0.0050 7.43 4.21

HOTEL IN #14 0.50 0.95 0.48 0.48 10.00 0.50 10.00 6.80 3.26 3.26 12 125.0 0.010 0.0050 3.27 4.17

IN #14 DMH #15 0.03 0.54 0.02 0.50 10.00 0.21 10.50 6.68 0.13 3.34 15 46.0 0.013 0.0050 4.57 3.73

DMH #15 FES to West 0.00 0.00 0.00 0.50 0.00 0.19 10.71 6.68 0.00 3.34 15 43.0 0.013 0.0050 4.57 3.73

PIPE SECTION INCREMENTAL
TIME OF 

CONCENTRATION
PEAK RUNOFF



 

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

SCOUR HOLE SIZING



Project: Paramount Realty

Job #: 1478-99-043

Location: Township of West Windsor

Design Storm: 25-year

Computed By: RM

Checked By: KK

Date: 4/20/2020

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

Discharge Point FES #13

Q (25-yr storm cfs) 3.34

Inside Height of Outlet Culvert, Do (in) 15

Inside Height of Outlet Culvert, Do (ft) 1.25
Tailwater (ft), Tw 0.25

Length of Apron, L (ft) 3.75
Width of Culvert, Wo(in) 15

Width of Culvert, Wo(ft) 1.25

Width of Apron, W(ft) 2.50

Where Y = 1/2 Do, Y(ft) 0.625

Median Stone Diameter, D50 (ft) 0.18

Where Y = Do, Y(ft) 1.250

Median Stone Diameter, D50 (ft) 0.12

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.



 

 

 

 

 

 

 

 

 

 

 

 

 

DRAINAGE AREA MAPS 
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EX. INV OUT (12"):66.90

EX. INV OUT (15"): 64.8+
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