
 

 

STORMWATER MANAGEMENT REPORT 
 
 

15 GRAND AVENUE 
 
BLOCK 505, LOTS 3 & 4 
BOROUGH OF PALISADES PARK, BERGEN COUNTY, NEW JERSEY 
BCG# 081197-01-001 
  
 
 
 
Prepared for: 

Fan Associates, LLC 
PO Box 39 
Livingston, NJ 07039 
 
 
 
Prepared by: 
 

 
 
 
 
 
54 Horsehill Road 
Cedar Knolls, New Jersey 07927 
Phone: 973-359-8400 
NJ Certificate of Authority 24GA28222600 

 
 
 
Eric Keller, P.E. 
New Jersey Professional Engineer  
License 24GE030205400 
 

 
November 15, 2021 



 
STORMWATER MANAGEMENT REPORT 

15 GRAND AVENUE 
Borough of Palisades Park 
Bergen County, New Jersey 

 
TABLE OF CONTENTS 

 
 
 Page 
 
I. INTRODUCTION ................................................................................................ 1 

A. Location and Description of Project Site .................................................. 1 

B. Project Description ..................................................................................... 1 
 
II. COMPLIANCE WITH STORMWATER MANAGEMENT RULES ...................... 2 

A. Soil Erosion and Sediment Control Compliance ...................................... 2 

B. Maintenance of Groundwater Recharge.................................................... 2 

C. Water Quality Management ........................................................................ 2 

D. Quantity Control .......................................................................................... 3 

E. Collection and Conveyance System Design ............................................. 4 

 
III. SUMMARY AND CONCLUSION ....................................................................... 4 
 
IV. REFERENCES ................................................................................................... 5 

 

 

LIST OF APPENDICES 
 
APPENDIX A – USDA SOIL MAP 
 
APPENDIX B – SCS METHOD CALCULATIONS 
  
APPENDIX C - CONVEYANCE SYSTEM CALCULATIONS 
 
APPENDIX D – SCOUR HOLE CALCULATIONS 
 
APPENDIX E - DRAINAGE AREA MAPS 



 1 

I. INTRODUCTION 
 
This report is prepared to describe and document through engineering calculations 
and related technical data the stormwater management system designed for a project 
known as 15 Grand Avenue, proposed upon Lots 3 and 4 of Block 505 in the Borough 
of Palisades Park, Bergen County, New Jersey. This report accompanies a set of 
drawings entitled “Preliminary and Final Site Plans for 15 Grand Avenue” which were 
also prepared by Bowman Consulting Group, Ltd., dated November 15, 2021. The set 
of Preliminary and Final Site Plans illustrate the existing and proposed conditions 
upon the subject property, as well as provide details for the stormwater management 
system described herein.  Therefore, this report should be reviewed and considered in 
conjunction with the above referenced Site Plans. 
 
A.  Location and Description of Project Site 
 
The subject property is located at the northwest corner of the intersection of Grand 
Avenue (State Route 93) and an entrance Ramp to US Highway Route 46. Currently, 
the tract is developed with a 1-story restaurant/commercial building connected to a 4- 
to 5-story building, a parking lot, and an area used for the storage of vehicles and 
equipment of a landscape contractor.  The site is almost entirely impervious with the 
exception of narrow steeply sloped lawn areas along the southern and western 
property lines. 
 
A manmade ditch leading to an Overpeck Creek tributary exists along the southern 
and western property lines.  The ditch begins at a headwall with a 48” pipe located on 
the west side of subject property.  The ditch, along with a portion of the western side 
of the property, is located within the tidal flood plain of Overpeck Creek (located 
approximately 1,000 feet from the site).    
 
The project site is located within State Planning Area No. 1, Metropolitan. 
 
The entire site is located within Urban soil per the NRCS Soil Survey for Bergen 
County, New Jersey. A soil map for the site can be found in Appendix A. 

 
B.  Project Description  
 
The project will include the demolition of the single-story portion of the existing 
building and parking areas and the construction of a 122-unit apartment building. The 
proposed improvements result in an area of disturbance of approximately 2.5 acres 
and the project is therefore considered a major development as defined in N.J.A.C. 
7:8.  The proposed improvements reduce the impervious area from 2.50 acres in the 
existing condition to 2.35 acres in the proposed condition and decrease the regulated 
motor vehicle surface from 1.90 acres in the existing condition to 0.65 acres in the 
proposed condition. 
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II. COMPLIANCE WITH STORMWATER MANAGEMENT RULES 
 
This section of this report is intended to demonstrate that the design for the 
project is compliant with all of the regulatory requirements pursuant to the 
applicable rules.  The various considerations relevant to the design of the system 
are as follows: 
 

• Assuring minimization of erosion and sedimentation  

• Maintenance of average annual groundwater recharge volume 

• Compliance with applicable Water Quality Management Standards 

• Stormwater runoff quantity control 

• Providing an effective collection and conveyance system 
 
A. Soil Erosion and Sediment Control Compliance 

 
The project is designed to minimize erosion and sedimentation in accordance 
with The Standards for Soil Erosion and Sediment Control in New Jersey. A “Soil 
Erosion and Sediment Control Plan” is included in the set of project plans, 
specifying numerous practices to achieve this goal.  The project’s “Soil Erosion 
and Sediment Control Plan” is subject to review and approval by the Bergen 
County Soil Conservation District.  The District’s certification of the plan is 
required before any construction may commence, which provides further 
assurance that the project’s implementation will minimize erosion and 
sedimentation.  The calculations for the proposed scour hole, designed in 
accordance with the Standards for Soil Erosion and Sediment Control in New 
Jersey, are included in Appendix E. 
 
B. Maintenance of Groundwater Recharge 
 
The subject property is previously developed and is within an area delineated on 
the State Plan Policy Map (SPPM) as the Metropolitan Planning Area (PA1).  
Therefore, the property is considered “Urban Redevelopment Area”, as defined in 
the NJ Stormwater rules and per N.J.A.C. 7:8-5.4(b)2, is exempt from 
groundwater recharge requirements.  
 
C. Water Quality Management 
 
Per N.J.A.C. 7:8-5.5(a), stormwater quality standards are applicable when a 
major development results in an increase of one-quarter acres or more of 
regulated motor vehicle surface.  As described above, the project results in the 
reduction of motor vehicle surface from 1.90 acres in the existing condition to 
0.65 acres in the proposed condition.  Therefore, the stormwater runoff quality 
standards are not applicable. 
 
D. Quantity Control  
 
The project’s approach for compliance with the regulatory requirements for 
“quantity control” are set forth at Subpart 5.6(b)(1) of the Stormwater 



 3 

Management Regulations (NJAC 7:8).  Specifically, as a result of the decrease in 
impervious coverage, the proposed runoff hydrographs for the two, 10, and 100-
year storm events at the point of analysis at the ditch leading to Overpeck Creek 
do not exceed, at any point in time, the pre-construction runoff hydrographs for 
the same storm events.   
 
The hydrologic estimates and modeling conducted for the design of the 
stormwater management system utilize the “NRCS Methodology”. The models 
use the NOAA Type D, 24-hour rainfall distribution, consistent with the guidance 
provided in the New Jersey BMP Manual.   According to data published by the 
State Office of the Natural Resources Conservation Service, the 24-hour rainfall 
depths for Bergen County area are as follows: 

 
➢ 2-year = 3.34 inches 
➢ 10-year = 5.07 inches 
➢ 100-year = 8.47 inches 

 
The times of concentration for the existing and proposed conditions were 
calculated using the TR-55 method.  The time of concentration was calculated 
separately for the impervious area and pervious area, each of which are modeled 
in a separate hydrograph in accordance with the requirements of the NJ BMP 
Manual. 
 
Per the TR-55 manual, a curve number of 98 is used in the calculations for 
impervious surfaces.  The NRCS Web Soil Survey does not give a Hydrologic 
Soil Group for the urban soils on site.  However, because the project reduces 
impervious coverage, the post-development hydrographs for the analyzed storms 
will be less than the pre-development hydrographs regardless of the Hydrologic 
Soil Group of the onsite soil.  Therefore, the soil is assumed to be in Hydrologic 
Soil Group D and, in accordance with the TR-55 Manual, a curve number of 80 is 
used for lawn areas. 
 
Table No. 1 below summarizes the existing and proposed peak runoff rates to 
the onsite ditch.  A side-by-side comparison of the existing and proposed 
hydrographs for each of the analyzed storms is included in Appendix B. 
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TABLE NO. 1 

SUMMARY OF EXISTING AND PROPOSED PEAK RATES OF RUNOFF  

STORM 
FREQUENCY 

(YEARS) 

EXISTING 
PEAK (cfs) 

PROPOSED 
PEAK (cfs) 

2 8.80 8.60 

10 13.74 13.54 

100 23.46 23.29 

 
 

E. Collection and Conveyance System Design 
 
The project’s storm water management system includes a network of storm 
sewer pipes to convey the stormwater runoff to from the development to the 
onsite ditch.  Stormwater inlets are strategically located to collect runoff from roof 
drains and the surface of the ground.  As required by the RSIS (N.J.A.C. 5:21-
7:2) the design of collection and conveyance system is based upon a 25-year 
storm.  Hydraflow Storm Sewer Software is used to demonstrate the adequacy of 
the system to handle the design flows.  Appendix C of this report contains the 
storm sewer design calculations.  A corresponding ‘Inlet Area Map’ is provided as 
Sheet 3 of 3 in Appendix F.    
 

III. SUMMARY AND CONCLUSION 
 
This report describes the design of the stormwater management system proposed for 
the 15 Grand project, as illustrated on the project’s Site Plans.  Through the proposed 
redevelopment of the site, the project enhances water quality by reducing regulated 
motor vehicle surface and reduces the runoff volume and peak flow from the property. 
 
This report also identifies the regulatory requirements pertaining to the storm sewer 
system’s design and, as supported by the engineering calculations and related technical 
data contained in the appendices of this report, documents the system’s compliance 
with the regulatory requirements. 
 
2-year comparison 
 
10-year comparison 
 
100-year comparison 
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APPENDIX B 

SCS METHOD CALCULATIONS 



EX-1-I

Existing Impervious

EX-1-P

Existing Pervious
PR-1-I

Proposed Impervious

PR-1-P

Proposed Pervious

EX-1

Total Existing

PR-1

Total Proposed

Routing Diagram for Fan Palisade Park
Prepared by Bowman Consulting,  Printed 11/22/2021

HydroCAD® 10.00-25  s/n 09435  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



NOAA 24-hr D  2-Year Rainfall=3.34"Fan Palisade Park
  Printed  11/22/2021Prepared by Bowman Consulting

Page 2HydroCAD® 10.00-25  s/n 09435  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-25.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=108,714 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment EX-1-I: Existing 
   Flow Length=806'   Tc=5.3 min   CN=98   Runoff=8.09 cfs  0.646 af

Runoff Area=17,000 sf   0.00% Impervious   Runoff Depth=1.51"Subcatchment EX-1-P: Existing Pervious
   Flow Length=809'   Tc=5.3 min   CN=80   Runoff=0.71 cfs  0.049 af

Runoff Area=102,547 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment PR-1-I: Proposed 
   Flow Length=954'   Tc=5.3 min   CN=98   Runoff=7.63 cfs  0.610 af

Runoff Area=23,167 sf   0.00% Impervious   Runoff Depth=1.51"Subcatchment PR-1-P: Proposed Pervious
   Flow Length=954'   Tc=5.3 min   CN=80   Runoff=0.97 cfs  0.067 af

   Inflow=8.80 cfs  0.695 afLink EX-1: Total Existing
   Primary=8.80 cfs  0.695 af

   Inflow=8.60 cfs  0.676 afLink PR-1: Total Proposed
   Primary=8.60 cfs  0.676 af

Total Runoff Area = 5.772 ac   Runoff Volume = 1.372 af   Average Runoff Depth = 2.85"
15.98% Pervious = 0.922 ac     84.02% Impervious = 4.850 ac



NOAA 24-hr D  2-Year Rainfall=3.34"Fan Palisade Park
  Printed  11/22/2021Prepared by Bowman Consulting
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Summary for Subcatchment EX-1-I: Existing Impervious

Runoff = 8.09 cfs @ 12.12 hrs,  Volume= 0.646 af,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.34"

Area (sf) CN Description
108,714 98 Paved parking, HSG D
108,714 100.00% Impervious Area

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

1.6 35 0.2000 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 435 0.0080 5.47 87.55 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 806 Total

Summary for Subcatchment EX-1-P: Existing Pervious

Runoff = 0.71 cfs @ 12.13 hrs,  Volume= 0.049 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.34"

Area (sf) CN Description
17,000 80 >75% Grass cover, Good, HSG D
17,000 100.00% Pervious Area

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

1.7 38 0.2000 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 435 0.0090 5.80 92.86 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 809 Total



NOAA 24-hr D  2-Year Rainfall=3.34"Fan Palisade Park
  Printed  11/22/2021Prepared by Bowman Consulting
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Summary for Subcatchment PR-1-I: Proposed Impervious

Runoff = 7.63 cfs @ 12.12 hrs,  Volume= 0.610 af,  Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.34"

Area (sf) CN Description
102,547 98 Paved parking, HSG D
102,547 100.00% Impervious Area

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

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Subcatchment PR-1-P: Proposed Pervious

Runoff = 0.97 cfs @ 12.13 hrs,  Volume= 0.067 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.34"

Area (sf) CN Description
23,167 80 >75% Grass cover, Good, HSG D
23,167 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Link EX-1: Total Existing

Inflow Area = 2.886 ac, 86.48% Impervious,  Inflow Depth = 2.89"    for  2-Year event
Inflow = 8.80 cfs @ 12.12 hrs,  Volume= 0.695 af
Primary = 8.80 cfs @ 12.12 hrs,  Volume= 0.695 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs

Summary for Link PR-1: Total Proposed

Inflow Area = 2.886 ac, 81.57% Impervious,  Inflow Depth = 2.81"    for  2-Year event
Inflow = 8.60 cfs @ 12.12 hrs,  Volume= 0.676 af
Primary = 8.60 cfs @ 12.12 hrs,  Volume= 0.676 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
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Primary Comparison

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

0.00 0.00 0.00
0.20 0.00 0.00
0.40 0.00 0.00
0.60 0.00 0.00
0.80 0.00 0.00
1.00 0.00 0.00
1.20 0.00 0.00
1.40 0.01 0.01
1.60 0.02 0.02
1.80 0.02 0.02
2.00 0.03 0.03
2.20 0.04 0.03
2.40 0.04 0.04
2.60 0.05 0.04
2.80 0.05 0.05
3.00 0.06 0.05
3.20 0.06 0.06
3.40 0.07 0.06
3.60 0.07 0.07
3.80 0.08 0.07
4.00 0.08 0.08
4.20 0.08 0.08
4.40 0.09 0.08
4.60 0.09 0.09
4.80 0.10 0.09
5.00 0.10 0.09
5.20 0.10 0.10
5.40 0.11 0.10
5.60 0.11 0.10
5.80 0.11 0.11
6.00 0.12 0.11
6.20 0.12 0.12
6.40 0.13 0.12
6.60 0.14 0.13
6.80 0.15 0.14
7.00 0.15 0.15
7.20 0.16 0.15
7.40 0.17 0.16
7.60 0.18 0.17
7.80 0.19 0.18
8.00 0.19 0.18
8.20 0.20 0.19
8.40 0.21 0.20
8.60 0.22 0.21
8.80 0.23 0.21
9.00 0.24 0.22
9.20 0.26 0.25
9.40 0.29 0.27
9.60 0.32 0.30
9.80 0.34 0.33

10.00 0.37 0.35
10.20 0.40 0.38

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

10.40 0.43 0.41
10.60 0.48 0.46
10.80 0.58 0.56
11.00 0.69 0.66
11.20 0.85 0.82
11.40 1.04 1.00
11.60 1.46 1.41
11.80 2.12 2.06
12.00 4.96 4.82
12.20 4.82 4.72
12.40 1.93 1.89
12.60 1.35 1.33
12.80 1.08 1.06
13.00 0.89 0.88
13.20 0.74 0.72
13.40 0.63 0.62
13.60 0.52 0.51
13.80 0.48 0.48
14.00 0.45 0.45
14.20 0.42 0.42
14.40 0.39 0.39
14.60 0.37 0.36
14.80 0.34 0.33
15.00 0.31 0.30
15.20 0.28 0.28
15.40 0.28 0.27
15.60 0.27 0.26
15.80 0.26 0.26
16.00 0.25 0.25
16.20 0.24 0.24
16.40 0.24 0.23
16.60 0.23 0.22
16.80 0.22 0.22
17.00 0.21 0.21
17.20 0.20 0.20
17.40 0.19 0.19
17.60 0.19 0.18
17.80 0.18 0.18
18.00 0.17 0.17
18.20 0.16 0.16
18.40 0.16 0.16
18.60 0.16 0.16
18.80 0.16 0.16
19.00 0.15 0.15
19.20 0.15 0.15
19.40 0.15 0.15
19.60 0.15 0.15
19.80 0.15 0.15
20.00 0.14 0.14
20.20 0.14 0.14
20.40 0.14 0.14
20.60 0.14 0.14

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

20.80 0.14 0.13
21.00 0.13 0.13
21.20 0.13 0.13
21.40 0.13 0.13
21.60 0.13 0.13
21.80 0.13 0.12
22.00 0.12 0.12
22.20 0.12 0.12
22.40 0.12 0.12
22.60 0.12 0.12
22.80 0.12 0.11
23.00 0.11 0.11
23.20 0.11 0.11
23.40 0.11 0.11
23.60 0.11 0.11
23.80 0.10 0.10
24.00 0.10 0.10
24.20 0.00 0.00
24.40 0.00 0.00
24.60 0.00 0.00
24.80 0.00 0.00
25.00 0.00 0.00
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Time span=0.00-25.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=108,714 sf   100.00% Impervious   Runoff Depth=4.83"Subcatchment EX-1-I: Existing 
   Flow Length=806'   Tc=5.3 min   CN=98   Runoff=12.35 cfs  1.005 af

Runoff Area=17,000 sf   0.00% Impervious   Runoff Depth=2.95"Subcatchment EX-1-P: Existing Pervious
   Flow Length=809'   Tc=5.3 min   CN=80   Runoff=1.39 cfs  0.096 af

Runoff Area=102,547 sf   100.00% Impervious   Runoff Depth=4.83"Subcatchment PR-1-I: Proposed 
   Flow Length=954'   Tc=5.3 min   CN=98   Runoff=11.65 cfs  0.948 af

Runoff Area=23,167 sf   0.00% Impervious   Runoff Depth=2.95"Subcatchment PR-1-P: Proposed Pervious
   Flow Length=954'   Tc=5.3 min   CN=80   Runoff=1.89 cfs  0.131 af

   Inflow=13.74 cfs  1.101 afLink EX-1: Total Existing
   Primary=13.74 cfs  1.101 af

   Inflow=13.54 cfs  1.079 afLink PR-1: Total Proposed
   Primary=13.54 cfs  1.079 af

Total Runoff Area = 5.772 ac   Runoff Volume = 2.180 af   Average Runoff Depth = 4.53"
15.98% Pervious = 0.922 ac     84.02% Impervious = 4.850 ac
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Summary for Subcatchment EX-1-I: Existing Impervious

Runoff = 12.35 cfs @ 12.12 hrs,  Volume= 1.005 af,  Depth= 4.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.07"

Area (sf) CN Description
108,714 98 Paved parking, HSG D
108,714 100.00% Impervious Area

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

1.6 35 0.2000 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 435 0.0080 5.47 87.55 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 806 Total

Summary for Subcatchment EX-1-P: Existing Pervious

Runoff = 1.39 cfs @ 12.13 hrs,  Volume= 0.096 af,  Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.07"

Area (sf) CN Description
17,000 80 >75% Grass cover, Good, HSG D
17,000 100.00% Pervious Area

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

1.7 38 0.2000 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 435 0.0090 5.80 92.86 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 809 Total
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Summary for Subcatchment PR-1-I: Proposed Impervious

Runoff = 11.65 cfs @ 12.12 hrs,  Volume= 0.948 af,  Depth= 4.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.07"

Area (sf) CN Description
102,547 98 Paved parking, HSG D
102,547 100.00% Impervious Area

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

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Subcatchment PR-1-P: Proposed Pervious

Runoff = 1.89 cfs @ 12.13 hrs,  Volume= 0.131 af,  Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.07"

Area (sf) CN Description
23,167 80 >75% Grass cover, Good, HSG D
23,167 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Link EX-1: Total Existing

Inflow Area = 2.886 ac, 86.48% Impervious,  Inflow Depth = 4.58"    for  10-Year event
Inflow = 13.74 cfs @ 12.12 hrs,  Volume= 1.101 af
Primary = 13.74 cfs @ 12.12 hrs,  Volume= 1.101 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs

Summary for Link PR-1: Total Proposed

Inflow Area = 2.886 ac, 81.57% Impervious,  Inflow Depth = 4.49"    for  10-Year event
Inflow = 13.54 cfs @ 12.12 hrs,  Volume= 1.079 af
Primary = 13.54 cfs @ 12.12 hrs,  Volume= 1.079 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
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Primary Comparison

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

0.00 0.00 0.00
0.20 0.00 0.00
0.40 0.00 0.00
0.60 0.00 0.00
0.80 0.00 0.00
1.00 0.02 0.02
1.20 0.03 0.03
1.40 0.04 0.04
1.60 0.06 0.05
1.80 0.07 0.06
2.00 0.08 0.07
2.20 0.09 0.08
2.40 0.10 0.09
2.60 0.10 0.10
2.80 0.11 0.10
3.00 0.12 0.11
3.20 0.13 0.12
3.40 0.13 0.12
3.60 0.14 0.13
3.80 0.14 0.14
4.00 0.15 0.14
4.20 0.15 0.15
4.40 0.16 0.15
4.60 0.17 0.16
4.80 0.17 0.16
5.00 0.17 0.16
5.20 0.18 0.17
5.40 0.18 0.17
5.60 0.19 0.18
5.80 0.19 0.18
6.00 0.20 0.19
6.20 0.21 0.20
6.40 0.22 0.21
6.60 0.23 0.22
6.80 0.24 0.23
7.00 0.26 0.24
7.20 0.27 0.25
7.40 0.28 0.27
7.60 0.29 0.28
7.80 0.31 0.29
8.00 0.32 0.30
8.20 0.33 0.32
8.40 0.35 0.33
8.60 0.36 0.34
8.80 0.37 0.36
9.00 0.39 0.37
9.20 0.42 0.41
9.40 0.47 0.45
9.60 0.51 0.49
9.80 0.56 0.53

10.00 0.60 0.58
10.20 0.64 0.62

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

10.40 0.69 0.67
10.60 0.78 0.75
10.80 0.93 0.90
11.00 1.09 1.06
11.20 1.36 1.32
11.40 1.65 1.60
11.60 2.31 2.25
11.80 3.35 3.27
12.00 7.77 7.63
12.20 7.50 7.40
12.40 2.99 2.96
12.60 2.09 2.07
12.80 1.67 1.66
13.00 1.38 1.37
13.20 1.14 1.13
13.40 0.97 0.96
13.60 0.81 0.80
13.80 0.75 0.74
14.00 0.70 0.69
14.20 0.66 0.65
14.40 0.61 0.60
14.60 0.56 0.56
14.80 0.52 0.52
15.00 0.47 0.47
15.20 0.44 0.44
15.40 0.43 0.42
15.60 0.41 0.41
15.80 0.40 0.40
16.00 0.39 0.39
16.20 0.38 0.37
16.40 0.36 0.36
16.60 0.35 0.35
16.80 0.34 0.34
17.00 0.33 0.32
17.20 0.31 0.31
17.40 0.30 0.30
17.60 0.29 0.28
17.80 0.27 0.27
18.00 0.26 0.26
18.20 0.25 0.25
18.40 0.25 0.25
18.60 0.25 0.24
18.80 0.24 0.24
19.00 0.24 0.24
19.20 0.24 0.23
19.40 0.23 0.23
19.60 0.23 0.23
19.80 0.23 0.22
20.00 0.22 0.22
20.20 0.22 0.22
20.40 0.22 0.22
20.60 0.21 0.21

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

20.80 0.21 0.21
21.00 0.21 0.21
21.20 0.20 0.20
21.40 0.20 0.20
21.60 0.20 0.20
21.80 0.19 0.19
22.00 0.19 0.19
22.20 0.19 0.19
22.40 0.18 0.18
22.60 0.18 0.18
22.80 0.18 0.18
23.00 0.17 0.17
23.20 0.17 0.17
23.40 0.17 0.17
23.60 0.17 0.16
23.80 0.16 0.16
24.00 0.16 0.16
24.20 0.00 0.00
24.40 0.00 0.00
24.60 0.00 0.00
24.80 0.00 0.00
25.00 0.00 0.00
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Time span=0.00-25.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=108,714 sf   100.00% Impervious   Runoff Depth=8.23"Subcatchment EX-1-I: Existing 
   Flow Length=806'   Tc=5.3 min   CN=98   Runoff=20.71 cfs  1.712 af

Runoff Area=17,000 sf   0.00% Impervious   Runoff Depth=6.07"Subcatchment EX-1-P: Existing Pervious
   Flow Length=809'   Tc=5.3 min   CN=80   Runoff=2.76 cfs  0.197 af

Runoff Area=102,547 sf   100.00% Impervious   Runoff Depth=8.23"Subcatchment PR-1-I: Proposed 
   Flow Length=954'   Tc=5.3 min   CN=98   Runoff=19.53 cfs  1.615 af

Runoff Area=23,167 sf   0.00% Impervious   Runoff Depth=6.07"Subcatchment PR-1-P: Proposed Pervious
   Flow Length=954'   Tc=5.3 min   CN=80   Runoff=3.76 cfs  0.269 af

   Inflow=23.46 cfs  1.909 afLink EX-1: Total Existing
   Primary=23.46 cfs  1.909 af

   Inflow=23.29 cfs  1.883 afLink PR-1: Total Proposed
   Primary=23.29 cfs  1.883 af

Total Runoff Area = 5.772 ac   Runoff Volume = 3.792 af   Average Runoff Depth = 7.88"
15.98% Pervious = 0.922 ac     84.02% Impervious = 4.850 ac
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Summary for Subcatchment EX-1-I: Existing Impervious

Runoff = 20.71 cfs @ 12.12 hrs,  Volume= 1.712 af,  Depth= 8.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=8.47"

Area (sf) CN Description
108,714 98 Paved parking, HSG D
108,714 100.00% Impervious Area

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

1.6 35 0.2000 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 435 0.0080 5.47 87.55 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 806 Total

Summary for Subcatchment EX-1-P: Existing Pervious

Runoff = 2.76 cfs @ 12.12 hrs,  Volume= 0.197 af,  Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=8.47"

Area (sf) CN Description
17,000 80 >75% Grass cover, Good, HSG D
17,000 100.00% Pervious Area

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

1.7 38 0.2000 0.37 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.7 65 0.0300 1.55 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 271 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 435 0.0090 5.80 92.86 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=2.00'  Z= 1.0 '/'  Top.W=10.00'
n= 0.030  Stream, clean & straight

5.3 809 Total
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Summary for Subcatchment PR-1-I: Proposed Impervious

Runoff = 19.53 cfs @ 12.12 hrs,  Volume= 1.615 af,  Depth= 8.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=8.47"

Area (sf) CN Description
102,547 98 Paved parking, HSG D
102,547 100.00% Impervious Area

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

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Subcatchment PR-1-P: Proposed Pervious

Runoff = 3.76 cfs @ 12.12 hrs,  Volume= 0.269 af,  Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=8.47"

Area (sf) CN Description
23,167 80 >75% Grass cover, Good, HSG D
23,167 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 27 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 170 0.0480 3.29 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 68 0.0080 4.06 3.19 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.6 272 0.0200 7.44 9.14 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 79 0.0120 6.51 11.51 Pipe Channel, RCP_Round  18"
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.0 29 0.0290 12.26 38.52 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.8 309 0.0058 6.36 31.24 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

5.3 954 Total

Summary for Link EX-1: Total Existing

Inflow Area = 2.886 ac, 86.48% Impervious,  Inflow Depth = 7.94"    for  100-Year event
Inflow = 23.46 cfs @ 12.12 hrs,  Volume= 1.909 af
Primary = 23.46 cfs @ 12.12 hrs,  Volume= 1.909 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs

Summary for Link PR-1: Total Proposed

Inflow Area = 2.886 ac, 81.57% Impervious,  Inflow Depth = 7.83"    for  100-Year event
Inflow = 23.29 cfs @ 12.12 hrs,  Volume= 1.883 af
Primary = 23.29 cfs @ 12.12 hrs,  Volume= 1.883 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-25.00 hrs, dt= 0.01 hrs
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Primary Comparison

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

0.00 0.00 0.00
0.20 0.00 0.00
0.40 0.00 0.00
0.60 0.02 0.02
0.80 0.06 0.05
1.00 0.09 0.08
1.20 0.11 0.11
1.40 0.14 0.13
1.60 0.15 0.15
1.80 0.17 0.16
2.00 0.19 0.18
2.20 0.20 0.19
2.40 0.21 0.20
2.60 0.22 0.21
2.80 0.23 0.22
3.00 0.24 0.23
3.20 0.25 0.24
3.40 0.26 0.25
3.60 0.27 0.26
3.80 0.28 0.26
4.00 0.29 0.27
4.20 0.29 0.28
4.40 0.30 0.29
4.60 0.31 0.29
4.80 0.32 0.30
5.00 0.32 0.31
5.20 0.33 0.31
5.40 0.34 0.32
5.60 0.35 0.33
5.80 0.35 0.34
6.00 0.36 0.34
6.20 0.38 0.36
6.40 0.40 0.38
6.60 0.42 0.40
6.80 0.44 0.43
7.00 0.47 0.45
7.20 0.49 0.47
7.40 0.51 0.49
7.60 0.53 0.51
7.80 0.55 0.53
8.00 0.58 0.56
8.20 0.60 0.58
8.40 0.62 0.60
8.60 0.64 0.62
8.80 0.67 0.65
9.00 0.69 0.67
9.20 0.75 0.73
9.40 0.83 0.81
9.60 0.90 0.88
9.80 0.98 0.96

10.00 1.06 1.03
10.20 1.13 1.10

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

10.40 1.21 1.18
10.60 1.36 1.33
10.80 1.63 1.60
11.00 1.91 1.87
11.20 2.36 2.32
11.40 2.85 2.81
11.60 3.99 3.93
11.80 5.77 5.70
12.00 13.34 13.21
12.20 12.79 12.71
12.40 5.09 5.06
12.60 3.55 3.54
12.80 2.84 2.83
13.00 2.35 2.34
13.20 1.93 1.92
13.40 1.65 1.64
13.60 1.37 1.36
13.80 1.26 1.26
14.00 1.19 1.18
14.20 1.11 1.10
14.40 1.03 1.03
14.60 0.96 0.95
14.80 0.88 0.88
15.00 0.80 0.80
15.20 0.74 0.74
15.40 0.72 0.72
15.60 0.70 0.70
15.80 0.68 0.68
16.00 0.66 0.66
16.20 0.64 0.63
16.40 0.62 0.61
16.60 0.59 0.59
16.80 0.57 0.57
17.00 0.55 0.55
17.20 0.53 0.53
17.40 0.51 0.50
17.60 0.48 0.48
17.80 0.46 0.46
18.00 0.44 0.44
18.20 0.43 0.42
18.40 0.42 0.42
18.60 0.42 0.41
18.80 0.41 0.41
19.00 0.40 0.40
19.20 0.40 0.40
19.40 0.39 0.39
19.60 0.39 0.39
19.80 0.38 0.38
20.00 0.38 0.38
20.20 0.37 0.37
20.40 0.37 0.37
20.60 0.36 0.36

Time
(hours)

Link EX-1
(cfs)

Link PR-1
(cfs)

20.80 0.35 0.35
21.00 0.35 0.35
21.20 0.34 0.34
21.40 0.34 0.34
21.60 0.33 0.33
21.80 0.33 0.33
22.00 0.32 0.32
22.20 0.32 0.32
22.40 0.31 0.31
22.60 0.31 0.31
22.80 0.30 0.30
23.00 0.29 0.29
23.20 0.29 0.29
23.40 0.28 0.28
23.60 0.28 0.28
23.80 0.27 0.27
24.00 0.27 0.27
24.20 0.00 0.00
24.40 0.00 0.00
24.60 0.00 0.00
24.80 0.00 0.00
25.00 0.00 0.00
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CONVEYANCE SYSTEM CALCULATIONS 







  

 
 

APPENDIX D 

SCOUR HOLE CALCULATIONS 



 

Scour Hole Calculations
Computed By:  JS

Project: 15 Grand Avenue Checked By: ELK
Location: HW A9 Date:  

Scour Hole Design

Criteria:  N.J. Soil Erosion and Sediment Control Standards

INPUT

Pipe size, D(o) = 30 in

OUTPUT

Bottom length = 3 x Do
     = 7.50 ft

 
Bottom width = 2 x Wo
     = 5.00 ft

Total length = bottom length + 2 (3 x depth)

  Total length = 16.5 ft

Total width = bottom width + 2 (3 x depth)

  Total width = 14.0 ft 9 cy

Since Y = 1/2 Do, d(50) = (0.0125/Tw)(Q/Do)^(4/3)
       = 1.4 in

Use d(50) = 6 in

Th = 2*d(50) w/filter fabric

Th = 12 in w/filter fabric

  Use bottom length = 7.5 ft

Stone Volume

11/15/2021

  Use bottom width = 5.0 ft

Q = 24.19 cfs

Width of outlet, Wo =  30 in
Tw = Scour Hole Depth = 1.50 ft
Depth of scour hole, Y = 1.50 ft

TOTAL WIDTH

T
O

T
A

L
 L

E
N

G
T

H

3 D
o

3:13:1 2 Wo

3:1

3:1
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DRAINAGE AREA MAPS 
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 NOTES
1. Existing Topographic Information  shown hereon taken from a map entitled "Boundary and Topographic Survey,

Grand Avenue, Block 505, Lots 3 & 4, Borough of Palisades Park, Bergen County, NJ"  prepared by Bowman
dated 09/09/2021 and supplemented with NOAA Lidar data for offsite areas.


