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1. Introduction 
 

The purpose of this Stormwater Management Report is to analyze the stormwater 

drainage conditions that will occur because of the construction of two restaurants with drive-thrus, 

Arby’s and Popeyes, with associated parking spaces, driveways, sidewalks, utility infrastructure, 

and other site improvements. The subject property is located at 680 Memorial Parkway (NJSH 

Route 22), Town of Phillipsburg, Warren County, New Jersey. The property is identified as Block 

1004, Lot 3 on the Town of Phillipsburg tax maps and is a total of 2.41 acres in size and will 

hereafter be referred to as “the site”.  The site is bordered to the north by Memorial Parkway 

(NJSH Route 22) with commercial uses beyond; to the south by Marshall Street with residential 

uses beyond; to the west by an existing restaurant use with commercial uses beyond; and to the 

east by an existing restaurant use and Norton Oil Co.  An aerial map is included at the beginning 

of Appendix C for reference. 

 

Based on review of the Web Soil Survey, the subject parcel contains UdauB (Udorthents-

Urban Land Complex, 0 to 8% slope) which is delineated on the Soils Map located within the 

Appendix of this Report. UdauB soil is designated as Hydrologic Soil Group, “D”.  

 

This report summarizes the design objectives, methodology, and calculations for the 

conveyance and discharge of stormwater runoff leaving the site and is meant to accompany the 

Site Plan documents prepared by Bohler Engineering.  Pre-development and post-development 

conditions are examined for stormwater quantity analysis, water quality analysis, groundwater 

recharge, soil erosion and sediment control, and low impact development based on the NJDEP 

Stormwater Management Regulations of March 2021. 

2. Existing Site Conditions 
 

The site contains a total area of 2.41 acres. In the existing condition, the site is developed 

with one commercial building and associated paved areas. The existing site conditions for the 

studied subject property is illustrated on the “Existing Drainage Area Map” included within the 

Appendix of this Report. This map is based on the ALTA/NSPS Land Title Survey prepared by 

Control Point Associates, Inc. Based on the analysis of the existing topography of the subject 

property, the existing conditions are tributary to the Drainage Areas as noted below (refer to the 

“Existing Drainage Map” for additional information).  
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Drainage Area ‘E1’ (Tributary to Marshall Street) 

The area consists of 2.41 acres of grass area, and 

pavement/building areas draining towards the Marshall Street 

conveyance system via sheet flow. A CN value of 98 was utilized 

for this area with a minimum time of concentration of 6.0 minutes. 

3. Proposed Site Conditions 
 

The post-development condition for the site includes the construction of two restaurants 

with drive-thrus, Arby’s and Popeyes, with associated parking spaces, driveways, sidewalks, 

utility infrastructure, and other site improvements. The proposed site is designed in a manner that 

generally maintains the existing drainage patterns. Onsite stormwater conveyance improvements 

to collect and control stormwater runoff include inlets, piping and roof drains. These improvements 

are illustrated on the Site Plans, prepared by Bohler. The proposed conditions are as follows: 

 

Drainage Area ‘P1’ (Tributary to Marshall Street) 

The area consists of 2.41 acres of grass area, and 

pavement/building areas draining towards the Park Avenue 

conveyance system via pipe channel flow. A CN value of 91 was 

utilized for this area with a minimum time of concentration of 9.23 

minutes. 

 

3.1 Non-Structural Stormwater Management Facilities 

 
According to the NJDEP regulations, several non-structural stormwater management 

strategies have been incorporated into this design and are listed below: 

 
3.1.1 Low Maintenance Landscaping 

 
A comprehensive Landscape Plan has been incorporated within the subject 

development, which provides low maintenance landscaping. Furthermore, the use of lawn areas 

has been minimized where applicable and fertilizers and pesticides are to be used sparingly. 
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3.1.2 Impervious Area Management 
 
The proposed development manages this area by minimizing the size of parking and 

driveway areas. By minimizing the size of these areas, impervious coverage has been 

significantly reduced when compared to the existing conditions. 

 

3.1.3 Preventative Source Control 
 
The Stormwater Operation & Maintenance Plan includes regular sweeping or manual 

collection of litter as a preventative source control. Inlets on site are specified with ‘eco’ grates 

which assist in reducing debris from entering the conveyance system. 

 

3.2 Soil Erosion and Sediment Control 

 
The Soil Erosion & Sediment Control Plan is included within the Site Plans and shall be 

followed throughout construction. Silt fences, stabilized construction entrances, a temporary soil 

stockpile, and inlet filters are proposed to be utilized during construction. It should be noted that 

stormwater collected from the site will be discharged to the Marshall Street conveyance systems 

via proposed stormwater piping to an existing drainage connection. As such, the offsite stability 

should be considered as ‘stable’. 

 

4. Stormwater Management Design Methodology 
 
The methodology utilized to design the subject stormwater management system is in 

compliance with all jurisdictional agency regulations. Specifically, the proposed design was 

developed for the subject site utilizing the TR-55 Method. Runoff curve number was determined 

for the drainage area based on Type ‘D’ soil and the minimum time of concentration has been 

utilized in accordance with the TR-55 Urban Hydrology for Small Watersheds through the use of 

the stormwater design software, HydroCAD 10.00. Design calculations are included within the 

Appendix of this report. Hydrographs were generated for each watershed under the existing and 

proposed conditions. These hydrographs were created with HydroCAD 10.00. All Hydrographs 

are included within the appendix of this report. 

 

The primary design constraints for this project are based on the requirements set forth in 

the New Jersey Department of Environmental Protection (NJDEP) ‘Stormwater Management 
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Regulations’. By design, the requirements set forth by the Town of Phillipsburg, Warren County, 

and Warren County Soil Conservation District are met. The stormwater NJDEP management 

regulations can be separated into three primary categories: 

 

1. Water Quality (Total Suspended Solids) 

2. Quantity Reductions 

3. Groundwater Recharge 

Please note that this project is a Major Development pursuant to NJDEP 

Regulations since total disturbance is greater than an acre. 

4.1 Water Quality  

 

The NJDEP’s Stormwater Management Rules require 80% Total Suspended Solids (TSS) 

reduction in the post-construction runoff from a land development site for areas of new impervious 

coverage. Stormwater management measure shall only be required for water quality control if an 

additional ¼ acre of impervious surface is being proposed. The proposed site reduces impervious 

cover; therefore, water quality is not required. 

4.2 Quantity Reductions 

 
For Major Developments, the quantity reduction for post-construction development as 

detailed in the NJDEP Stormwater Management Regulations requires a 50% reduction for the 2-

year storm, a 25% reduction for the 10-year storm, and a 20% reduction for the 100-year storm, 

or prove proposed hydrographs for the 2-, 10-, and100-year storms do not exceed existing 

hydrographs. As demonstrated by the Runoff Rate & Volume Summary Chart found in the 

Appendix of this report, the post-development runoff rates and volume for the watershed for the 

subject property does not exceed the pre-development runoff rates at any point in the hydrograph. 

 

4.3 Groundwater Recharge 

 
The NJDEP Stormwater Management Regulations require that a proposed land 

development site comply with either of the following groundwater recharge requirements: 

 

1. Demonstrate that 100% of the site’s average annual pre-developed groundwater 

recharge volume will be maintained after development; or 
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2. Demonstrate that 100 percent of the difference between the site’s pre-development 

and post-development 2-year runoff volume is infiltrated. 

 

The site maintains 100% of the average annual preconstruction groundwater recharge 

volume through a reduction in impervious coverage.  

 

5. Pipe Sizing Calculations 
 
Calculations for pipe sizing for the stormwater conveyance system are contained in the 

Appendix of this Report. The Rational Method has been utilized to size the storm piping for a 

25-year occurrence storm through the use of the pipe network software Stormcad. The 

calculations are conservatively based on a minimum six (6.0) minute time of concentration. An 

Inlet Drainage Area Map is included in the Appendix of this Report. 

 
 

6. Conclusions 
 
In summary, the proposed stormwater conveyance system as illustrated on the 

drawings, prepared by Bohler Engineering meets the requirements set forth by all reviewing 

jurisdictional agencies and the NJDEP Stormwater Regulations. The results of the design 

calculations performed demonstrate that the stormwater runoff rates from the proposed 

development are reduced when compared to the existing runoff rates. A pre-development 

versus post development discharge Runoff Rate and Volume Summary Chart is provided for 

complete runoff rate comparison. Note that the existing drainage pattern is being maintained 

and runoff rates are being reduced for the property in question. Due to the fact that the post-

development runoff rates are less than the pre-development runoff rates, our office anticipates 

no negative impacts to the surrounding areas. 

 
\\bohlereng.net\shares\NJ-Projects\2020\J200708\Admin\Reports\Stormwater\Revision 0a\SWM Report 01-2021.docx



 

 

A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 
 

 Runoff Rate and Volume Summary Chart  

 2-Year Storm Event  

 10-Year Storm Event 

 25-Year Storm Event  

 100-Year Storm Event 

 Comparison Hydrographs 

o 2-Year Storm Event 

o 10-Year Storm Event 

o 25-Year Storm Event 

o 100-Year Storm Event 

 



 

 

A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 
 

 Runoff Rate and Volume Summary Chart 



 

 

RUNOFF RATE AND VOLUME SUMMARY CHART 
 

Analysis of Drainage Area ‘E1’ versus Drainage Area ‘P1’ 

Drainage Area Tributary to Marshall Street 

 

Storm 

Interval 

Existing 

Runoff 

Rate 

Existing 

Volume 

Proposed 

Runoff 

Rate 

Proposed 

Volume 

2 Year 7.64 cfs 27,181 cf 5.84 cfs 20,908 cf 

10 Year 11.25 cfs 40,709 cf 9.22 cfs 33,903 cf 

25 Year 13.66 cfs 49,795 cf 11.46 cfs 42,768 cf 

100 Year 18.04 cfs 66,315 cf 15.51 cfs 59,023 cf 
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A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 

 2-Year Storm Event 



E1

Tributary to Marshall

 Street

P1

Tributary to Marshall

 Street

Routing Diagram for J200708
Prepared by Bohler,  Printed 3/10/2021

HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



J200708
  Printed  3/10/2021Prepared by Bohler

Page 2HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

44,431 80 >75% Grass cover, Good, HSG D  (E1, P1)

165,528 98 Paved parking, HSG D  (E1, P1)

209,959 94 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 3HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

209,959 HSG D E1, P1

0 Other

209,959 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 4HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 44,431 0 44,431 >75% Grass cover, Good E1, P1

0 0 0 165,528 0 165,528 Paved parking E1, P1

0 0 0 209,959 0 209,959 TOTAL AREA



NOAA 24-hr D  2-yr Rainfall=3.34"J200708
  Printed  3/10/2021Prepared by Bohler

Page 5HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.410 ac   98.76% Impervious   Runoff Depth=3.11"Subcatchment E1: Tributary to Marshall 
   Tc=6.0 min   CN=98   Runoff=7.64 cfs  27,181 cf

Runoff Area=2.410 ac   58.92% Impervious   Runoff Depth=2.39"Subcatchment P1: Tributary to Marshall 
   Tc=9.2 min   CN=91   Runoff=5.84 cfs  20,908 cf

Total Runoff Area = 209,959 sf   Runoff Volume = 48,089 cf   Average Runoff Depth = 2.75"
21.16% Pervious = 44,431 sf     78.84% Impervious = 165,528 sf



NOAA 24-hr D  2-yr Rainfall=3.34"J200708
  Printed  3/10/2021Prepared by Bohler

Page 6HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: Tributary to Marshall Street

Runoff = 7.64 cfs @ 12.13 hrs,  Volume= 27,181 cf,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-yr Rainfall=3.34"

Area (ac) CN Description

0.030 80 >75% Grass cover, Good, HSG D
2.380 98 Paved parking, HSG D

2.410 98 Weighted Average
0.030 1.24% Pervious Area
2.380 98.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment E1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  
(c

fs
)

8

7

6

5

4

3

2

1

0

NOAA 24-hr D

2-yr Rainfall=3.34"

Runoff Area=2.410 ac

Runoff Volume=27,181 cf

Runoff Depth=3.11"

Tc=6.0 min

CN=98

7.64 cfs



NOAA 24-hr D  2-yr Rainfall=3.34"J200708
  Printed  3/10/2021Prepared by Bohler

Page 7HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment P1: Tributary to Marshall Street

Runoff = 5.84 cfs @ 12.16 hrs,  Volume= 20,908 cf,  Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-yr Rainfall=3.34"

Area (ac) CN Description

0.990 80 >75% Grass cover, Good, HSG D
1.420 98 Paved parking, HSG D

2.410 91 Weighted Average
0.990 41.08% Pervious Area
1.420 58.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 Direct Entry, 

Subcatchment P1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  
(c

fs
)

6

5

4

3

2

1

0

NOAA 24-hr D

2-yr Rainfall=3.34"

Runoff Area=2.410 ac

Runoff Volume=20,908 cf

Runoff Depth=2.39"

Tc=9.2 min

CN=91

5.84 cfs



 

 

A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 
 

 10-Year Storm Event  



E1

Tributary to Marshall

 Street

P1

Tributary to Marshall

 Street

Routing Diagram for J200708
Prepared by Bohler,  Printed 3/10/2021

HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



J200708
  Printed  3/10/2021Prepared by Bohler

Page 2HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

44,431 80 >75% Grass cover, Good, HSG D  (E1, P1)

165,528 98 Paved parking, HSG D  (E1, P1)

209,959 94 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 3HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

209,959 HSG D E1, P1

0 Other

209,959 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 4HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 44,431 0 44,431 >75% Grass cover, Good E1, P1

0 0 0 165,528 0 165,528 Paved parking E1, P1

0 0 0 209,959 0 209,959 TOTAL AREA



NOAA 24-hr D  10-yr Rainfall=4.89"J200708
  Printed  3/10/2021Prepared by Bohler

Page 5HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.410 ac   98.76% Impervious   Runoff Depth=4.65"Subcatchment E1: Tributary to Marshall 
   Tc=6.0 min   CN=98   Runoff=11.25 cfs  40,709 cf

Runoff Area=2.410 ac   58.92% Impervious   Runoff Depth=3.88"Subcatchment P1: Tributary to Marshall 
   Tc=9.2 min   CN=91   Runoff=9.22 cfs  33,903 cf

Total Runoff Area = 209,959 sf   Runoff Volume = 74,612 cf   Average Runoff Depth = 4.26"
21.16% Pervious = 44,431 sf     78.84% Impervious = 165,528 sf



NOAA 24-hr D  10-yr Rainfall=4.89"J200708
  Printed  3/10/2021Prepared by Bohler

Page 6HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: Tributary to Marshall Street

Runoff = 11.25 cfs @ 12.13 hrs,  Volume= 40,709 cf,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-yr Rainfall=4.89"

Area (ac) CN Description

0.030 80 >75% Grass cover, Good, HSG D
2.380 98 Paved parking, HSG D

2.410 98 Weighted Average
0.030 1.24% Pervious Area
2.380 98.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment E1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
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w
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)

12

11

10

9

8

7

6

5

4

3

2

1

0

NOAA 24-hr D

10-yr Rainfall=4.89"

Runoff Area=2.410 ac

Runoff Volume=40,709 cf

Runoff Depth=4.65"

Tc=6.0 min

CN=98

11.25 cfs



NOAA 24-hr D  10-yr Rainfall=4.89"J200708
  Printed  3/10/2021Prepared by Bohler
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Summary for Subcatchment P1: Tributary to Marshall Street

Runoff = 9.22 cfs @ 12.16 hrs,  Volume= 33,903 cf,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-yr Rainfall=4.89"

Area (ac) CN Description

0.990 80 >75% Grass cover, Good, HSG D
1.420 98 Paved parking, HSG D

2.410 91 Weighted Average
0.990 41.08% Pervious Area
1.420 58.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 Direct Entry, 

Subcatchment P1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  
(c

fs
)

10

9
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7
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4

3
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1

0

NOAA 24-hr D

10-yr Rainfall=4.89"

Runoff Area=2.410 ac

Runoff Volume=33,903 cf

Runoff Depth=3.88"

Tc=9.2 min

CN=91

9.22 cfs



 

 

A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 
 

 25-Year Storm Event  



E1

Tributary to Marshall

 Street

P1

Tributary to Marshall

 Street

Routing Diagram for J200708
Prepared by Bohler,  Printed 3/10/2021

HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



J200708
  Printed  3/10/2021Prepared by Bohler

Page 2HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

44,431 80 >75% Grass cover, Good, HSG D  (E1, P1)

165,528 98 Paved parking, HSG D  (E1, P1)

209,959 94 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 3HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

209,959 HSG D E1, P1

0 Other

209,959 TOTAL AREA



J200708
  Printed  3/10/2021Prepared by Bohler

Page 4HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 44,431 0 44,431 >75% Grass cover, Good E1, P1

0 0 0 165,528 0 165,528 Paved parking E1, P1

0 0 0 209,959 0 209,959 TOTAL AREA



NOAA 24-hr D  25-yr Rainfall=5.93"J200708
  Printed  3/10/2021Prepared by Bohler

Page 5HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.410 ac   98.76% Impervious   Runoff Depth=5.69"Subcatchment E1: Tributary to Marshall 
   Tc=6.0 min   CN=98   Runoff=13.66 cfs  49,795 cf

Runoff Area=2.410 ac   58.92% Impervious   Runoff Depth=4.89"Subcatchment P1: Tributary to Marshall 
   Tc=9.2 min   CN=91   Runoff=11.46 cfs  42,768 cf

Total Runoff Area = 209,959 sf   Runoff Volume = 92,563 cf   Average Runoff Depth = 5.29"
21.16% Pervious = 44,431 sf     78.84% Impervious = 165,528 sf
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Summary for Subcatchment E1: Tributary to Marshall Street

Runoff = 13.66 cfs @ 12.13 hrs,  Volume= 49,795 cf,  Depth= 5.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-yr Rainfall=5.93"

Area (ac) CN Description

0.030 80 >75% Grass cover, Good, HSG D
2.380 98 Paved parking, HSG D

2.410 98 Weighted Average
0.030 1.24% Pervious Area
2.380 98.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment E1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D

25-yr Rainfall=5.93"

Runoff Area=2.410 ac

Runoff Volume=49,795 cf

Runoff Depth=5.69"

Tc=6.0 min

CN=98

13.66 cfs
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Summary for Subcatchment P1: Tributary to Marshall Street

Runoff = 11.46 cfs @ 12.16 hrs,  Volume= 42,768 cf,  Depth= 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-yr Rainfall=5.93"

Area (ac) CN Description

0.990 80 >75% Grass cover, Good, HSG D
1.420 98 Paved parking, HSG D

2.410 91 Weighted Average
0.990 41.08% Pervious Area
1.420 58.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 Direct Entry, 

Subcatchment P1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA 24-hr D

25-yr Rainfall=5.93"

Runoff Area=2.410 ac

Runoff Volume=42,768 cf

Runoff Depth=4.89"

Tc=9.2 min

CN=91

11.46 cfs



 

 

A.  PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 
 

 100-Year Storm Event  



E1

Tributary to Marshall

 Street

P1

Tributary to Marshall

 Street

Routing Diagram for J200708
Prepared by Bohler,  Printed 3/10/2021

HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

44,431 80 >75% Grass cover, Good, HSG D  (E1, P1)

165,528 98 Paved parking, HSG D  (E1, P1)

209,959 94 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

209,959 HSG D E1, P1

0 Other

209,959 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 44,431 0 44,431 >75% Grass cover, Good E1, P1

0 0 0 165,528 0 165,528 Paved parking E1, P1

0 0 0 209,959 0 209,959 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=2.410 ac   98.76% Impervious   Runoff Depth=7.58"Subcatchment E1: Tributary to Marshall 
   Tc=6.0 min   CN=98   Runoff=18.04 cfs  66,315 cf

Runoff Area=2.410 ac   58.92% Impervious   Runoff Depth=6.75"Subcatchment P1: Tributary to Marshall 
   Tc=9.2 min   CN=91   Runoff=15.51 cfs  59,023 cf

Total Runoff Area = 209,959 sf   Runoff Volume = 125,338 cf   Average Runoff Depth = 7.16"
21.16% Pervious = 44,431 sf     78.84% Impervious = 165,528 sf
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Summary for Subcatchment E1: Tributary to Marshall Street

Runoff = 18.04 cfs @ 12.13 hrs,  Volume= 66,315 cf,  Depth= 7.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-yr Rainfall=7.82"

Area (ac) CN Description

0.030 80 >75% Grass cover, Good, HSG D
2.380 98 Paved parking, HSG D

2.410 98 Weighted Average
0.030 1.24% Pervious Area
2.380 98.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment E1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA 24-hr D

100-yr Rainfall=7.82"

Runoff Area=2.410 ac

Runoff Volume=66,315 cf

Runoff Depth=7.58"

Tc=6.0 min

CN=98

18.04 cfs
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Summary for Subcatchment P1: Tributary to Marshall Street

Runoff = 15.51 cfs @ 12.16 hrs,  Volume= 59,023 cf,  Depth= 6.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-yr Rainfall=7.82"

Area (ac) CN Description

0.990 80 >75% Grass cover, Good, HSG D
1.420 98 Paved parking, HSG D

2.410 91 Weighted Average
0.990 41.08% Pervious Area
1.420 58.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 Direct Entry, 

Subcatchment P1: Tributary to Marshall Street

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA 24-hr D

100-yr Rainfall=7.82"

Runoff Area=2.410 ac

Runoff Volume=59,023 cf

Runoff Depth=6.75"

Tc=9.2 min

CN=91

15.51 cfs



 

 

A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 

 Comparison Hydrographs 

o 2-Year Storm Event 



NOAA 24-hr D  2-yr Rainfall=3.34"J200708
  Printed  1/22/2021Prepared by Bohler Engineering, Inc.
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Primary Comparison
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A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 

 Comparison Hydrographs 

o 10-Year Storm Event 



NOAA 24-hr D  10-yr Rainfall=4.89"J200708
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A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 

 Comparison Hydrographs 

o 25-Year Storm Event 
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A.   PRE- vs. POST-DEVELOPMENT HYDROGRAPHS 

 

 Comparison Hydrographs 

o 100-Year Storm Event 
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B.   DESIGN CALCULATIONS 

 

⬧ SW Conveyance Map 

⬧ Pipe Sizing Calculations 

⬧ TR55 Time of Concentration Calculations 

⬧ Swale Calculations 

⬧ Calculation of “C” Values 
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1/22/2021

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.35]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterJ200708-0.stc



Start

Node

Stop

Node

L

(ft)

Dia.

(in)

Slope

(ft/ft)

Upstream

Inlet C

Upstream

Intensity

(in/h)

Upstream

Inlet Area

(acres)

System

Intensity

(in/h)

Total

Flow

(ft³/s)

Capacity

(Full Flow)

(ft³/s)

Vel

(ft/s)

Invert

(Up)

(ft)

Invert

(Down)

(ft)

HGL

(In) (ft)

HGL

(Out) (ft) Material

YD MH-2 80 8 0.009 0.41 6.693 0.24 6.693 0.66 1.34 3.97 323.46 322.76 324.04 323.95 HDPE

RD1 CO 18 6 0.04 0.95 6.693 0.03 6.693 0.19 1.46 5.38 340.57 339.85 340.82 339.81 PVC

MH-1 TD 111 12 0.03 (N/A) 6.648 (N/A) 6.648 0.38 7.29 5.41 335.83 332.5 338.5 334.15 HDPE

TD MH-2 235 12 0.015 0.78 6.574 0.44 6.574 2.65 5.18 7.36 327.56 324 328.26 323.95 HDPE

RD3 INLET 118 6 0.033 0.95 6.693 0.06 6.693 0.19 1.32 3.94 335 331.11 335.22 332.42 PVC

INLET MH-2 38 12 0.04 0.8 6.579 1.36 6.579 7 8.42 13.2 324.52 323 326.64 324.56 HDPE

MH-2

Marshall

Street

Inlet 45 18 0.01 (N/A) 6.456 (N/A) 6.456 10.11 10.5 6.77 322.75 322.3 323.95 323.48 Concrete

RD2 CO 36 6 0.02 (N/A) (N/A) (N/A) (N/A) (N/A) 1.03 (N/A) 340.57 339.85 (N/A) (N/A) PVC

CO MH-1 19 6 0.02 (N/A) (N/A) (N/A) (N/A) (N/A) 1.03 (N/A) 339.85 339.47 (N/A) (N/A) PVC

`

Storm Report (25-Yr Design Storm)



Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB

1. Surface Description (table 3-1)
Smooth 

surfaces

2. Manning's roughness coeff., n (table 3-1) 0.011

3. Flow length, L (total L <  150 ft) ft 150

4. Two-yr 24-hr rainfall, P2 in 3.40

5. Land slope, s* ft/ft 0.0433

6. Tt =0.007(nL)
0.8 

/ P2
0.5

s
0.4 Compute Tt  hr 0.0199 + + = 0.0199

*S is averaged

Shallow Concentrated Flow Segment ID BC CD

7. Surface Description (paved or unpaved) Paved Paved

8. Flow length, L ft 130 299

9. Watercourse slope, s* ft/ft 0.0310 0.0500

10. Average velocity, V ft/sec 3.60 4.58

11. Tt = L / 3600V 0.0100 + 0.0181 + = 0.0282

Channel Flow Segment ID 

12. Cross sectional flow area, a ft
2

13. Wetted perimeter, p ft

14. Hydraulic radius, r = a/wp ft

15. Channel Slope, s ft/ft

16. Manning's roughness coeff., n

17. V=1.49r
2/3

s
1/2

 / n

18. Flow length, L ft

19. Tt = L / 3600V + + =

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.0481

Tc  = 2.88 minutes

Time of Concentration (Tc) or (Tt) Calculations

Phillipsburg

Pre Development



Project:

Description:

Note: Space for as many as three segments per flow type can be used for each worksheet.

Sheet Flow (Applicable to Tc only) Segment ID AB

1. Surface Description (table 3-1)
Range 

(natural)

2. Manning's roughness coeff., n (table 3-1) 0.130

3. Flow length, L (total L <  150 ft) ft 93

4. Two-yr 24-hr rainfall, P2 in 3.40

5. Land slope, s* ft/ft 0.0200

6. Tt =0.007(nL)
0.8 

/ P2
0.5

s
0.4 Compute Tt  hr 0.1333 + + = 0.1333

*S is averaged

Shallow Concentrated Flow Segment ID BC

7. Surface Description (paved or unpaved) Unpaved

8. Flow length, L ft 175

9. Watercourse slope, s* ft/ft 0.0450

10. Average velocity, V ft/sec 3.42

11. Tt = L / 3600V 0.0142 + + = 0.0142

Channel Flow Segment ID CD

12. Cross sectional flow area, a ft
2 0.79

13. Wetted perimeter, p ft 3.14

14. Hydraulic radius, r = a/wp ft 0.2500

15. Channel Slope, s ft/ft 0.0100

16. Manning's roughness coeff., n 0.012

17. V=1.49r
2/3

s
1/2

 / n 4.9276

18. Flow length, L ft 111

19. Tt = L / 3600V 0.0063 + + = 0.0063

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) 0.1538

Tc  = 9.23 minutes

Time of Concentration (Tc) or (Tt) Calculations

Phillipsburg

Post Development



Project:

Description:

Swale Name:

Input Channel Parameters

Channel Dimensions Slope Condition

z1 3.00 ft. (horiz to 1' vert.) Minimum 0.0200 ft/ft (capacity)

z2 3.00 ft. (horiz to 1' vert.) Maximum 0.0450 ft/ft (stability)

w 5.00 ft. (bottom width) Entire ft/ft

d 1.00 ft. (design depth)

Evaluate Temporary & Permanent Conditions Design Method:

Temporary

Calculate Design Flow (Q) Select Lining Material

2-yr storm 0.44 cfs Retardance d50 Stone Initial Allowable Allowable

OR (A, B, C, D) Size (in.) n-value Velocity td (lb/ft
2
)

Area acres z1 N/A N/A 0.050 8.000 2.000

x cfs/acre z2 N/A N/A 0.050 8.000 2.000

w N/A N/A 0.050 8.000 2.000

0.44 cfs (design Q)

Results

n-value d v (fps) td (lb/ft
2
)

Min. slope 0.050 0.10 0.86 0.12

Max. slope 0.050 0.08 1.11 0.21

Entire slope N/A N/A N/A N/A

Permanent

Calculate Design Flow (Q) Select Lining Material

10-yr storm 0.58 cfs Retardance d50 Stone Initial Allowable Allowable

OR (A, B, C, D) Size (in.) n-value Velocity td (lb/ft
2
)

Area acres z1 D N/A 0.022 3.000 0.600

x cfs/acre z2 D N/A 0.022 3.000 0.600

w D N/A 0.022 3.000 0.600

0.58 cfs (design Q)

Results

n-value d v (fps) td (lb/ft
2
)

Min. slope 0.098 0.17 0.62 0.21

Max. slope 0.089 0.13 0.85 0.36

Entire slope N/A N/A N/A N/A

Lawn (2.5")

Lawn (2.5")

Lining

NAG SC150

NAG SC150

NAG SC150

Lining

Lawn (2.5")

Swale Calculations

PN Phillipsburg

Swale 1

Swale 1

Velocity

z2dz1

w



DATE: 01/04/21

PROJECT: PN PHILLIPSBURG

LOCATION: PHILLIPSBURG, NJ

Q = C x I x A

I = 7.7 25 year

I = 9.1 100 year

Calculation of "C" value:

Trench Drain Area

Area (sf) % C Value    Fract. Comp. 25 yr. Flow (cfs) 100 yr. Flow (cfs)

Asphalt/Concrete/Building 13740.00 71.4% 0.95 0.68

Grass 5500.00 28.6% 0.35 0.10

Wooded 0.0% 0.35 0.00

       Total: 19240 100.0%   "C" compos. = 0.78

0.44 Acres 2.65 3.13

Inlet Area

Area (sf) % C Value    Fract. Comp. 25 yr. Flow (cfs) 100 yr. Flow (cfs)

Asphalt/Concrete/Building 43958.00 74.2% 0.95 0.70

Grass 15291.00 25.8% 0.35 0.09

Wooded 0.00 0.0% 0.35 0.00

       Total: 59249 100.0%   "C" compos. = 0.80

1.36 Acres 8.33 9.84

1 of  3 001127



Yard Drain Area

Area (sf) % C Value    Fract. Comp. 25 yr. Flow (cfs) 100 yr. Flow (cfs)

Asphalt/Concrete/Building 1054.00 10.3% 0.95 0.10

Grass 9217.00 89.7% 0.35 0.31

Wooded 0.0% 0.35 0.00

       Total: 10271 100.0%   "C" compos. = 0.41

0.24 Acres 0.75 0.88

2 of  3 001127



 

 

C.    MAPS 
 

 Aerial Map 

 Soil Map 

 USGS Location Map 

 HUC-14 Sub-Watershed Map 

 FEMA Flood Map 

 State Planning Area Map 

 Drainage Area Maps 

▪ Existing Drainage Area Map 

▪ Proposed Drainage Area Map 

▪ Inlet Drainage Area Map 

 



Aerial Map

Source: NJ GeoWeb

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site



Soils Map

Source:  NRCS Web Soil Survey, 2012

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site



USGS Map

303,782-ft. E; 679,404-ft. N

Source: USGS, 1995

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

Easton Quadrangle

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site



HUC-14 Sub-Watershed Map
Lopatcong Creek

Source: NJ GeoWeb

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site



FEMA Flood Map

Source:FEMA FIRM Map #34041C0283E, Date 09/29/2011

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site



State Planning Area Map

Source: NJ GeoWeb

Date Accessed: 12/29/2020

Prepared by: JZ Date: 3/12/2021

Checked by: MR Scale: NTS

PN Restaurants, Inc. C/O Phillipsburg Dev, LLC
Town of Phillipsburg, Warren County, New Jersey

BENJ# J200708

680 Memorial Parkway (NJSH Route 22), Phillipsburg, New Jersey

Block: 1004 Lot: 3

Site
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PROFESSIONAL ENGINEER

T. LAM

NEW JERSEY LICENSE No. 47863
NEW YORK LICENSE No. 092942

CONNECTICUT LICENSE No. 30024
PENNSYLVANIA LICENSE No. 76746

ISSUED FOR MUNICIPAL &
AGENCY REVIEW & APPROVAL
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