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INTRODUCTION 

This stormwater management report is being submitted as part of the development application 

for Paws and Anchor, located on Block 1105; Lot 5, as shown on Sheet 11 of the Official Tax 

Map of Neptune, Monmouth County, New Jersey. This report was prepared in accordance with 

the Township of Neptune, Monmouth County, the State Soil Conservation District (SCD) 

Standards, the New Jersey Department of Environmental Protection (NJDEP) as well as current 

industry standards and practices for stormwater management.   

The project is not considered a “major development” in terms of stormwater because the project 

does not disturb one or more acres of land and does not create one quarter acre or more of new 

impervious surfaces.  The development complies with the allowable impervious coverage for the 

zoning district.  Therefore, the project is not major development and does not require stormwater 

quantity reductions, stormwater quality, and groundwater recharge. 

PROJECT LOCATION 

The property is zoned within the C-6 Route 33 East Commercial Zone where pet store, pet 

supplies and pet grooming services is a permitted use. The site is also in a hospital support 

overlay. The site has a frontage on Corlies Avenue (also known as NJ State Route 33). The 

surrounding area consists primarily commercial uses along Corlies Avenue and single-family 

residential uses.  

FLOOD HAZARD AREA 

According to FEMA's current Effective FIRM entitled, "FIRM Flood Insurance Rate Map", Map 

Number #34025C0334G, dated 06/15/22, the site is located in Zone X, with no base flood 

elevation. The site is not located in a flood hazard area.

SOIL CHARACTERISTICS 

The existing soil classifications for the site are based on the USDA NRCS Web Soil Survey.  

The survey is useful at the planning level to draw general conclusions about the suitability of 

a site for certain land uses.  Based on the NRCS data, the site consists of the following soil type: 
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SOIL NAME       HYDROLOGIC GROUP 

KkhB – Klej loamy sand-Urban land complex, 0 to 5 % slopes A 

 

PRE-DEVELOPMENT CONDITIONS 

The site has been developed with a one-story frame dwelling and gravel parking lot.  Existing 

Drainage Area 1 flows towards the rear lot line while the Existing Drainage Area 2 flows into 

Corlies Avenue. 

 

Refer to Appendix B for detailed calculations for each drainage area’s runoff curve number (CN), 

hydrologic soil group(s) (HSG), associated areas, time of concentration (Tc), peak flow rates, 

and hydrographs.  Refer to Appendix E for the Pre-Development Drainage Area Map.   

 
POST-DEVELOPMENT CONDITIONS 

The project proposes a second structure, the existing structure will remain along with utility 

improvements, lighting, and landscaping. Drainage patterns will roughly remain the same as the 

predevelopment conditions.  

 

Refer to Appendix C for detailed calculations for each drainage area’s runoff curve number (CN). 

As for the permeable paver parking lot, a reduced CN was calculated per Chapter 9.6 Pervious 

Paving Systems, in the Designing Pervious Paving Systems section. Refer to Appendix C for 

detailed calculations for each Hydrologic soil group(s) (HSG), associated areas, time of 

concentration (Tc), peak flow rates, and hydrographs as well.  Refer to Appendix E for the Post-

Development Drainage Area Map.  

 
STORMWATER MANAGEMENT SUMMARY 

Methods of determining stormwater runoff and peak discharge follow the procedures as outlined 

in “Urban Hydrology for Small Watersheds”, Soil Conservation Service Technical Release No. 

55.  Rainfall data for each storm event is taken from New Jersey 24-hour Rainfall Frequency 

Data (NOAA Atlas 14 Volume 2).  Stormwater hydrographs were performed using HydroCAD 
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Software Solutions’ “HydroCAD 10.00” computer program.  Pervious and impervious CN 

values are computed separately rather than a composite CN value.  The following 24-hour storm 

events were studied using the SCS TR-20 runoff method, NOAA Region D rainfall distribution, 

and the Standard Unit Hydrograph (SCS): 

 
West Long Branch NOAA 
Station, Monmouth County 

Storm Frequency 
(Years) 

Rainfall 
(Inches) 

2 
10 
25 
100 

3.49 
5.41 
6.75 
9.26 

 

Pre- and Post-development computations for the resultant hydrographs, routing computations, 

and runoff volumes are appended, respectively, to this report.  For each drainage area, the 

following summaries were generated: 

 
Pre- and Post-Development Flow Rates to Point of Analysis 1 (Neighbors) 

 
Storm 
(Year) 

Pre-Development 
Peak Flow (cfs) 

Post-Development 
Peak Flow (cfs) 

Difference (cfs) 

2 0.1 0.0 -0.1 
10 0.1 0.0 -0.1 
25 0.2 0.0 -0.2 

100 0.3 0.1 -0.2 
 
The table above demonstrates that the post-development flows to this area meet existing flows or 

are reduced for all storm events.   

 
Pre- and Post-Development Flow Rates to Point of Analysis 2 (Corlies Avenue aka Route 

33) 
 

Storm 
(Year) 

Pre-Development 
Peak Flow (cfs) 

Post-Development 
Peak Flow (cfs) 

Difference (cfs) 

2 0.2 0.4 +0.2 
10 0.3 0.7 +0.4 
25 0.4 1.0 +0.6 

100 0.6 1.5 +0.9 
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The table above demonstrates that the post-development flows to this area are slightly increased 

from existing flows for all storm events, however, the right of way is the preferred destination for 

the stormwater since there is stormwater infrastructure within the roadway to collect and convey 

the water.  The development complies with the allowable impervious coverage for the zoning 

district.     

 

SOIL EROSION AND SEDIMENT CONTROL 

In accordance with the Soil Erosion and Sediment Control Act, soil erosion measures will be 

incorporated into the design and graphically depicted on the Soil Erosion and Sediment Control 

Plans.  These measures consist of, but are not limited to: 

• Sediment Barriers and Silt Fences 

• Stabilized Construction Access 

• Topsoil Stockpiles 

• Temporary and Permanent Stabilization 

 

CONCLUSION 

The project is not considered a “major development” in terms of stormwater because the project 

does not disturb one or more acres of land and does not create one quarter acre or more of new 

impervious surfaces.  The development complies with the allowable impervious coverage for the 

zoning district.  Therefore, the project is not major development and does not require stormwater 

quantity reductions, stormwater quality, and groundwater recharge. 
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Monmouth County, New Jersey
Survey Area Data: Version 15, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 25, 2020—Oct 
15, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

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

KkhB Klej loamy sand-Urban 
land complex, 0 to 5 
percent slopes

A/D 0.4 100.0%

Totals for Area of Interest 0.4 100.0%

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

Hydrologic Soil Group—Monmouth County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/19/2022
Page 3 of 4
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APPENDIX B 

Pre-Development Flow Calculations 
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Routing Diagram for 221031 r0 Monmouth County
Prepared by InSite Engineering LLC,  Printed 10/28/2022

HydroCAD® 10.10-7a  s/n 03018  © 2021 HydroCAD Software Solutions LLC
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NOAA 24-hr D  2-Year Rainfall=3.49"221031 r0 Monmouth County
  Printed  10/28/2022Prepared by InSite Engineering LLC

Page 2HydroCAD® 10.10-7a  s/n 03018  © 2021 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, Split Pervious/Imperv.

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

Runoff Area=6,437 sf   14.26% Impervious   Runoff Depth=0.47"Subcatchment 1S: Ex. Area 1
   Flow Length=85'   Tc=10.0 min   CN=39/98   Runoff=0.1 cfs  0.006 af

Runoff Area=8,063 sf   32.74% Impervious   Runoff Depth=1.07"Subcatchment 3S: Ex. Area 2
   Flow Length=94'   Tc=10.0 min   CN=39/98   Runoff=0.2 cfs  0.017 af

   Inflow=0.1 cfs  0.006 afLink 4L: POA 1
   Primary=0.1 cfs  0.006 af

   Inflow=0.2 cfs  0.017 afLink 5L: POA 2
   Primary=0.2 cfs  0.017 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.022 af   Average Runoff Depth = 0.81"
75.46% Pervious = 0.251 ac     24.54% Impervious = 0.082 ac
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Summary for Subcatchment 1S: Ex. Area 1

Runoff = 0.1 cfs @ 12.17 hrs,  Volume= 0.006 af,  Depth= 0.47"
     Routed to Link 4L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.49"

Area (sf) CN Description
918 98 Paved parking, HSG A

5,519 39 >75% Grass cover, Good, HSG A
6,437 47 Weighted Average
5,519 39 85.74% Pervious Area

918 98 14.26% Impervious Area

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

6.0 46 0.0135 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 25 0.0232 3.09 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 14 0.0292 1.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 85 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 1S: Ex. Area 1

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
2-Year Rainfall=3.49"
Runoff Area=6,437 sf

Runoff Volume=0.006 af
Runoff Depth=0.47"

Flow Length=85'
Tc=10.0 min

CN=39/98

0.1 cfs
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Summary for Subcatchment 3S: Ex. Area 2

Runoff = 0.2 cfs @ 12.17 hrs,  Volume= 0.017 af,  Depth= 1.07"
     Routed to Link 5L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.49"

Area (sf) CN Description
2,640 98 Paved parking, HSG A
5,423 39 >75% Grass cover, Good, HSG A
8,063 58 Weighted Average
5,423 39 67.26% Pervious Area
2,640 98 32.74% Impervious Area

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

7.6 57 0.0114 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 20 0.0165 2.61 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 17 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.1 94 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 3S: Ex. Area 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA 24-hr D
2-Year Rainfall=3.49"
Runoff Area=8,063 sf

Runoff Volume=0.017 af
Runoff Depth=1.07"

Flow Length=94'
Tc=10.0 min

CN=39/98

0.2 cfs
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Summary for Link 4L: POA 1

Inflow Area = 0.148 ac, 14.26% Impervious,  Inflow Depth = 0.47"    for  2-Year event
Inflow = 0.1 cfs @ 12.17 hrs,  Volume= 0.006 af
Primary = 0.1 cfs @ 12.17 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 4L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.148 ac

0.1 cfs0.1 cfs
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Summary for Link 5L: POA 2

Inflow Area = 0.185 ac, 32.74% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 0.2 cfs @ 12.17 hrs,  Volume= 0.017 af
Primary = 0.2 cfs @ 12.17 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.185 ac

0.2 cfs0.2 cfs



NOAA 24-hr D  10-Year Rainfall=5.41"221031 r0 Monmouth County
  Printed  10/28/2022Prepared by InSite Engineering LLC

Page 7HydroCAD® 10.10-7a  s/n 03018  © 2021 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, Split Pervious/Imperv.

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

Runoff Area=6,437 sf   14.26% Impervious   Runoff Depth=0.99"Subcatchment 1S: Ex. Area 1
   Flow Length=85'   Tc=10.0 min   CN=39/98   Runoff=0.1 cfs  0.012 af

Runoff Area=8,063 sf   32.74% Impervious   Runoff Depth=1.89"Subcatchment 3S: Ex. Area 2
   Flow Length=94'   Tc=10.0 min   CN=39/98   Runoff=0.3 cfs  0.029 af

   Inflow=0.1 cfs  0.012 afLink 4L: POA 1
   Primary=0.1 cfs  0.012 af

   Inflow=0.3 cfs  0.029 afLink 5L: POA 2
   Primary=0.3 cfs  0.029 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.041 af   Average Runoff Depth = 1.49"
75.46% Pervious = 0.251 ac     24.54% Impervious = 0.082 ac
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Summary for Subcatchment 1S: Ex. Area 1

Runoff = 0.1 cfs @ 12.17 hrs,  Volume= 0.012 af,  Depth= 0.99"
     Routed to Link 4L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.41"

Area (sf) CN Description
918 98 Paved parking, HSG A

5,519 39 >75% Grass cover, Good, HSG A
6,437 47 Weighted Average
5,519 39 85.74% Pervious Area

918 98 14.26% Impervious Area

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

6.0 46 0.0135 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 25 0.0232 3.09 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 14 0.0292 1.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 85 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 1S: Ex. Area 1

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
10-Year Rainfall=5.41"
Runoff Area=6,437 sf

Runoff Volume=0.012 af
Runoff Depth=0.99"

Flow Length=85'
Tc=10.0 min

CN=39/98

0.1 cfs
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Summary for Subcatchment 3S: Ex. Area 2

Runoff = 0.3 cfs @ 12.17 hrs,  Volume= 0.029 af,  Depth= 1.89"
     Routed to Link 5L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.41"

Area (sf) CN Description
2,640 98 Paved parking, HSG A
5,423 39 >75% Grass cover, Good, HSG A
8,063 58 Weighted Average
5,423 39 67.26% Pervious Area
2,640 98 32.74% Impervious Area

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

7.6 57 0.0114 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 20 0.0165 2.61 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 17 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.1 94 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 3S: Ex. Area 2

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
10-Year Rainfall=5.41"
Runoff Area=8,063 sf

Runoff Volume=0.029 af
Runoff Depth=1.89"

Flow Length=94'
Tc=10.0 min

CN=39/98

0.3 cfs
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Summary for Link 4L: POA 1

Inflow Area = 0.148 ac, 14.26% Impervious,  Inflow Depth = 0.99"    for  10-Year event
Inflow = 0.1 cfs @ 12.17 hrs,  Volume= 0.012 af
Primary = 0.1 cfs @ 12.17 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 4L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.148 ac

0.1 cfs0.1 cfs
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Summary for Link 5L: POA 2

Inflow Area = 0.185 ac, 32.74% Impervious,  Inflow Depth = 1.89"    for  10-Year event
Inflow = 0.3 cfs @ 12.17 hrs,  Volume= 0.029 af
Primary = 0.3 cfs @ 12.17 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.185 ac
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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, Split Pervious/Imperv.

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

Runoff Area=6,437 sf   14.26% Impervious   Runoff Depth=1.51"Subcatchment 1S: Ex. Area 1
   Flow Length=85'   Tc=10.0 min   CN=39/98   Runoff=0.2 cfs  0.019 af

Runoff Area=8,063 sf   32.74% Impervious   Runoff Depth=2.59"Subcatchment 3S: Ex. Area 2
   Flow Length=94'   Tc=10.0 min   CN=39/98   Runoff=0.4 cfs  0.040 af

   Inflow=0.2 cfs  0.019 afLink 4L: POA 1
   Primary=0.2 cfs  0.019 af

   Inflow=0.4 cfs  0.040 afLink 5L: POA 2
   Primary=0.4 cfs  0.040 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.059 af   Average Runoff Depth = 2.11"
75.46% Pervious = 0.251 ac     24.54% Impervious = 0.082 ac
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Summary for Subcatchment 1S: Ex. Area 1

Runoff = 0.2 cfs @ 12.19 hrs,  Volume= 0.019 af,  Depth= 1.51"
     Routed to Link 4L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-Year Rainfall=6.75"

Area (sf) CN Description
918 98 Paved parking, HSG A

5,519 39 >75% Grass cover, Good, HSG A
6,437 47 Weighted Average
5,519 39 85.74% Pervious Area

918 98 14.26% Impervious Area

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

6.0 46 0.0135 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 25 0.0232 3.09 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 14 0.0292 1.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 85 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 1S: Ex. Area 1

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
25-Year Rainfall=6.75"
Runoff Area=6,437 sf

Runoff Volume=0.019 af
Runoff Depth=1.51"

Flow Length=85'
Tc=10.0 min

CN=39/98

0.2 cfs
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Summary for Subcatchment 3S: Ex. Area 2

Runoff = 0.4 cfs @ 12.18 hrs,  Volume= 0.040 af,  Depth= 2.59"
     Routed to Link 5L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-Year Rainfall=6.75"

Area (sf) CN Description
2,640 98 Paved parking, HSG A
5,423 39 >75% Grass cover, Good, HSG A
8,063 58 Weighted Average
5,423 39 67.26% Pervious Area
2,640 98 32.74% Impervious Area

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

7.6 57 0.0114 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 20 0.0165 2.61 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 17 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.1 94 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 3S: Ex. Area 2

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
25-Year Rainfall=6.75"
Runoff Area=8,063 sf

Runoff Volume=0.040 af
Runoff Depth=2.59"

Flow Length=94'
Tc=10.0 min

CN=39/98

0.4 cfs
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Summary for Link 4L: POA 1

Inflow Area = 0.148 ac, 14.26% Impervious,  Inflow Depth = 1.51"    for  25-Year event
Inflow = 0.2 cfs @ 12.19 hrs,  Volume= 0.019 af
Primary = 0.2 cfs @ 12.19 hrs,  Volume= 0.019 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 4L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.148 ac
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Summary for Link 5L: POA 2

Inflow Area = 0.185 ac, 32.74% Impervious,  Inflow Depth = 2.59"    for  25-Year event
Inflow = 0.4 cfs @ 12.18 hrs,  Volume= 0.040 af
Primary = 0.4 cfs @ 12.18 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
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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, Split Pervious/Imperv.

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

Runoff Area=6,437 sf   14.26% Impervious   Runoff Depth=2.77"Subcatchment 1S: Ex. Area 1
   Flow Length=85'   Tc=10.0 min   CN=39/98   Runoff=0.3 cfs  0.034 af

Runoff Area=8,063 sf   32.74% Impervious   Runoff Depth=4.11"Subcatchment 3S: Ex. Area 2
   Flow Length=94'   Tc=10.0 min   CN=39/98   Runoff=0.6 cfs  0.063 af

   Inflow=0.3 cfs  0.034 afLink 4L: POA 1
   Primary=0.3 cfs  0.034 af

   Inflow=0.6 cfs  0.063 afLink 5L: POA 2
   Primary=0.6 cfs  0.063 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.098 af   Average Runoff Depth = 3.52"
75.46% Pervious = 0.251 ac     24.54% Impervious = 0.082 ac
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Summary for Subcatchment 1S: Ex. Area 1

Runoff = 0.3 cfs @ 12.18 hrs,  Volume= 0.034 af,  Depth= 2.77"
     Routed to Link 4L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=9.26"

Area (sf) CN Description
918 98 Paved parking, HSG A

5,519 39 >75% Grass cover, Good, HSG A
6,437 47 Weighted Average
5,519 39 85.74% Pervious Area

918 98 14.26% Impervious Area

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

6.0 46 0.0135 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 25 0.0232 3.09 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 14 0.0292 1.20 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.3 85 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 1S: Ex. Area 1

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
100-Year Rainfall=9.26"

Runoff Area=6,437 sf
Runoff Volume=0.034 af

Runoff Depth=2.77"
Flow Length=85'

Tc=10.0 min
CN=39/98

0.3 cfs
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Summary for Subcatchment 3S: Ex. Area 2

Runoff = 0.6 cfs @ 12.18 hrs,  Volume= 0.063 af,  Depth= 4.11"
     Routed to Link 5L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=9.26"

Area (sf) CN Description
2,640 98 Paved parking, HSG A
5,423 39 >75% Grass cover, Good, HSG A
8,063 58 Weighted Average
5,423 39 67.26% Pervious Area
2,640 98 32.74% Impervious Area

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

7.6 57 0.0114 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.1 20 0.0165 2.61 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 17 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.1 94 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 3S: Ex. Area 2

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
100-Year Rainfall=9.26"

Runoff Area=8,063 sf
Runoff Volume=0.063 af

Runoff Depth=4.11"
Flow Length=94'

Tc=10.0 min
CN=39/98

0.6 cfs
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Summary for Link 4L: POA 1

Inflow Area = 0.148 ac, 14.26% Impervious,  Inflow Depth = 2.77"    for  100-Year event
Inflow = 0.3 cfs @ 12.18 hrs,  Volume= 0.034 af
Primary = 0.3 cfs @ 12.18 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 4L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.148 ac
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Summary for Link 5L: POA 2

Inflow Area = 0.185 ac, 32.74% Impervious,  Inflow Depth = 4.11"    for  100-Year event
Inflow = 0.6 cfs @ 12.18 hrs,  Volume= 0.063 af
Primary = 0.6 cfs @ 12.18 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 5L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.185 ac
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Post-Development Flow Calculations  
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Subcat Reach Pond Link
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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, Split Pervious/Imperv.

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

Runoff Area=2,842 sf   6.16% Impervious   Runoff Depth=0.21"Subcatchment 5S: Pr. Area 1
   Flow Length=22'   Slope=0.0636 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.001 af

Runoff Area=10,384 sf   37.30% Impervious   Runoff Depth=1.68"Subcatchment 7S: Pr. Area 2
   Flow Length=135'   Tc=10.0 min   CN=65/98   Runoff=0.4 cfs  0.033 af

Runoff Area=1,274 sf   24.49% Impervious   Runoff Depth=0.80"Subcatchment 9S: Pr. Area 3
   Flow Length=11'   Slope=0.0100 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.002 af

   Inflow=0.0 cfs  0.001 afLink 11L: POA 1
   Primary=0.0 cfs  0.001 af

   Inflow=0.4 cfs  0.035 afLink 12L: POA 2
   Primary=0.4 cfs  0.035 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.037 af   Average Runoff Depth = 1.32"
69.93% Pervious = 0.233 ac     30.07% Impervious = 0.100 ac
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Summary for Subcatchment 5S: Pr. Area 1

Runoff = 0.0 cfs @ 12.17 hrs,  Volume= 0.001 af,  Depth= 0.21"
     Routed to Link 11L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.49"

Area (sf) CN Description
175 98 Paved parking, HSG A

2,667 39 >75% Grass cover, Good, HSG A
2,842 43 Weighted Average
2,667 39 93.84% Pervious Area

175 98 6.16% Impervious Area

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

1.8 22 0.0636 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.8 22 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 5S: Pr. Area 1
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F
lo

w
  (

cf
s)

0.013
0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

NOAA 24-hr D
2-Year Rainfall=3.49"
Runoff Area=2,842 sf

Runoff Volume=0.001 af
Runoff Depth=0.21"

Flow Length=22'
Slope=0.0636 '/'

Tc=10.0 min
CN=39/98

0.0 cfs
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Summary for Subcatchment 7S: Pr. Area 2

Runoff = 0.4 cfs @ 12.17 hrs,  Volume= 0.033 af,  Depth= 1.68"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.49"

Area (sf) CN Description
3,873 98 Roofs, HSG A
4,526 76 Gravel roads, HSG A
1,985 39 >75% Grass cover, Good, HSG A

10,384 77 Weighted Average
6,511 65 62.70% Pervious Area
3,873 98 37.30% Impervious Area

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

1.1 72 0.0133 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.40"

0.3 63 0.0244 3.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 135 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 7S: Pr. Area 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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w
  (
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s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NOAA 24-hr D
2-Year Rainfall=3.49"

Runoff Area=10,384 sf
Runoff Volume=0.033 af

Runoff Depth=1.68"
Flow Length=135'

Tc=10.0 min
CN=65/98

0.4 cfs
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Summary for Subcatchment 9S: Pr. Area 3

Runoff = 0.0 cfs @ 12.17 hrs,  Volume= 0.002 af,  Depth= 0.80"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  2-Year Rainfall=3.49"

Area (sf) CN Description
312 98 Paved parking, HSG A
962 39 >75% Grass cover, Good, HSG A

1,274 53 Weighted Average
962 39 75.51% Pervious Area
312 98 24.49% Impervious Area

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

2.1 11 0.0100 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

2.1 11 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 9S: Pr. Area 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.023
0.022
0.021

0.02
0.019
0.018

0.017
0.016

0.015
0.014
0.013

0.012
0.011

0.01

0.009
0.008
0.007

0.006
0.005

0.004
0.003
0.002

0.001
0

NOAA 24-hr D
2-Year Rainfall=3.49"
Runoff Area=1,274 sf

Runoff Volume=0.002 af
Runoff Depth=0.80"

Flow Length=11'
Slope=0.0100 '/'

Tc=10.0 min
CN=39/98

0.0 cfs



NOAA 24-hr D  2-Year Rainfall=3.49"221031 r0 Monmouth County
  Printed  10/28/2022Prepared by InSite Engineering LLC

Page 6HydroCAD® 10.10-7a  s/n 03018  © 2021 HydroCAD Software Solutions LLC

Summary for Link 11L: POA 1

Inflow Area = 0.065 ac, 6.16% Impervious,  Inflow Depth = 0.21"    for  2-Year event
Inflow = 0.0 cfs @ 12.17 hrs,  Volume= 0.001 af
Primary = 0.0 cfs @ 12.17 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 11L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.013
0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

Inflow Area=0.065 ac

0.0 cfs0.0 cfs
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Summary for Link 12L: POA 2

Inflow Area = 0.268 ac, 35.90% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 0.4 cfs @ 12.17 hrs,  Volume= 0.035 af
Primary = 0.4 cfs @ 12.17 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 12L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.268 ac

0.4 cfs0.4 cfs
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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, Split Pervious/Imperv.

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

Runoff Area=2,842 sf   6.16% Impervious   Runoff Depth=0.59"Subcatchment 5S: Pr. Area 1
   Flow Length=22'   Slope=0.0636 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.003 af

Runoff Area=10,384 sf   37.30% Impervious   Runoff Depth=3.14"Subcatchment 7S: Pr. Area 2
   Flow Length=135'   Tc=10.0 min   CN=65/98   Runoff=0.7 cfs  0.062 af

Runoff Area=1,274 sf   24.49% Impervious   Runoff Depth=1.49"Subcatchment 9S: Pr. Area 3
   Flow Length=11'   Slope=0.0100 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.004 af

   Inflow=0.0 cfs  0.003 afLink 11L: POA 1
   Primary=0.0 cfs  0.003 af

   Inflow=0.7 cfs  0.066 afLink 12L: POA 2
   Primary=0.7 cfs  0.066 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.069 af   Average Runoff Depth = 2.50"
69.93% Pervious = 0.233 ac     30.07% Impervious = 0.100 ac
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Summary for Subcatchment 5S: Pr. Area 1

Runoff = 0.0 cfs @ 12.17 hrs,  Volume= 0.003 af,  Depth= 0.59"
     Routed to Link 11L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.41"

Area (sf) CN Description
175 98 Paved parking, HSG A

2,667 39 >75% Grass cover, Good, HSG A
2,842 43 Weighted Average
2,667 39 93.84% Pervious Area

175 98 6.16% Impervious Area

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

1.8 22 0.0636 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.8 22 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 5S: Pr. Area 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.02

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

NOAA 24-hr D
10-Year Rainfall=5.41"
Runoff Area=2,842 sf

Runoff Volume=0.003 af
Runoff Depth=0.59"

Flow Length=22'
Slope=0.0636 '/'

Tc=10.0 min
CN=39/98

0.0 cfs



NOAA 24-hr D  10-Year Rainfall=5.41"221031 r0 Monmouth County
  Printed  10/28/2022Prepared by InSite Engineering LLC

Page 10HydroCAD® 10.10-7a  s/n 03018  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Pr. Area 2

Runoff = 0.7 cfs @ 12.17 hrs,  Volume= 0.062 af,  Depth= 3.14"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.41"

Area (sf) CN Description
3,873 98 Roofs, HSG A
4,526 76 Gravel roads, HSG A
1,985 39 >75% Grass cover, Good, HSG A

10,384 77 Weighted Average
6,511 65 62.70% Pervious Area
3,873 98 37.30% Impervious Area

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

1.1 72 0.0133 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.40"

0.3 63 0.0244 3.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 135 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 7S: Pr. Area 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.1
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0

NOAA 24-hr D
10-Year Rainfall=5.41"
Runoff Area=10,384 sf

Runoff Volume=0.062 af
Runoff Depth=3.14"

Flow Length=135'
Tc=10.0 min

CN=65/98

0.7 cfs
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Summary for Subcatchment 9S: Pr. Area 3

Runoff = 0.0 cfs @ 12.17 hrs,  Volume= 0.004 af,  Depth= 1.49"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  10-Year Rainfall=5.41"

Area (sf) CN Description
312 98 Paved parking, HSG A
962 39 >75% Grass cover, Good, HSG A

1,274 53 Weighted Average
962 39 75.51% Pervious Area
312 98 24.49% Impervious Area

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

2.1 11 0.0100 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

2.1 11 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 9S: Pr. Area 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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w
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0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

NOAA 24-hr D
10-Year Rainfall=5.41"
Runoff Area=1,274 sf

Runoff Volume=0.004 af
Runoff Depth=1.49"

Flow Length=11'
Slope=0.0100 '/'

Tc=10.0 min
CN=39/98

0.0 cfs
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Summary for Link 11L: POA 1

Inflow Area = 0.065 ac, 6.16% Impervious,  Inflow Depth = 0.59"    for  10-Year event
Inflow = 0.0 cfs @ 12.17 hrs,  Volume= 0.003 af
Primary = 0.0 cfs @ 12.17 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 11L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.019
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0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.065 ac

0.0 cfs0.0 cfs
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Summary for Link 12L: POA 2

Inflow Area = 0.268 ac, 35.90% Impervious,  Inflow Depth = 2.96"    for  10-Year event
Inflow = 0.7 cfs @ 12.17 hrs,  Volume= 0.066 af
Primary = 0.7 cfs @ 12.17 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 12L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.268 ac

0.7 cfs0.7 cfs
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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, Split Pervious/Imperv.

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

Runoff Area=2,842 sf   6.16% Impervious   Runoff Depth=1.04"Subcatchment 5S: Pr. Area 1
   Flow Length=22'   Slope=0.0636 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.006 af

Runoff Area=10,384 sf   37.30% Impervious   Runoff Depth=4.25"Subcatchment 7S: Pr. Area 2
   Flow Length=135'   Tc=10.0 min   CN=65/98   Runoff=0.9 cfs  0.084 af

Runoff Area=1,274 sf   24.49% Impervious   Runoff Depth=2.11"Subcatchment 9S: Pr. Area 3
   Flow Length=11'   Slope=0.0100 '/'   Tc=10.0 min   CN=39/98   Runoff=0.0 cfs  0.005 af

   Inflow=0.0 cfs  0.006 afLink 11L: POA 1
   Primary=0.0 cfs  0.006 af

   Inflow=1.0 cfs  0.090 afLink 12L: POA 2
   Primary=1.0 cfs  0.090 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.095 af   Average Runoff Depth = 3.44"
69.93% Pervious = 0.233 ac     30.07% Impervious = 0.100 ac
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Summary for Subcatchment 5S: Pr. Area 1

Runoff = 0.0 cfs @ 12.20 hrs,  Volume= 0.006 af,  Depth= 1.04"
     Routed to Link 11L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-Year Rainfall=6.75"

Area (sf) CN Description
175 98 Paved parking, HSG A

2,667 39 >75% Grass cover, Good, HSG A
2,842 43 Weighted Average
2,667 39 93.84% Pervious Area

175 98 6.16% Impervious Area

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

1.8 22 0.0636 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.8 22 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 5S: Pr. Area 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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w
  (
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0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

NOAA 24-hr D
25-Year Rainfall=6.75"
Runoff Area=2,842 sf

Runoff Volume=0.006 af
Runoff Depth=1.04"

Flow Length=22'
Slope=0.0636 '/'

Tc=10.0 min
CN=39/98

0.0 cfs
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Summary for Subcatchment 7S: Pr. Area 2

Runoff = 0.9 cfs @ 12.17 hrs,  Volume= 0.084 af,  Depth= 4.25"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-Year Rainfall=6.75"

Area (sf) CN Description
3,873 98 Roofs, HSG A
4,526 76 Gravel roads, HSG A
1,985 39 >75% Grass cover, Good, HSG A

10,384 77 Weighted Average
6,511 65 62.70% Pervious Area
3,873 98 37.30% Impervious Area

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

1.1 72 0.0133 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.40"

0.3 63 0.0244 3.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 135 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 7S: Pr. Area 2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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1

0

NOAA 24-hr D
25-Year Rainfall=6.75"
Runoff Area=10,384 sf

Runoff Volume=0.084 af
Runoff Depth=4.25"

Flow Length=135'
Tc=10.0 min

CN=65/98

0.9 cfs
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Summary for Subcatchment 9S: Pr. Area 3

Runoff = 0.0 cfs @ 12.18 hrs,  Volume= 0.005 af,  Depth= 2.11"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  25-Year Rainfall=6.75"

Area (sf) CN Description
312 98 Paved parking, HSG A
962 39 >75% Grass cover, Good, HSG A

1,274 53 Weighted Average
962 39 75.51% Pervious Area
312 98 24.49% Impervious Area

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

2.1 11 0.0100 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

2.1 11 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 9S: Pr. Area 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.026
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NOAA 24-hr D
25-Year Rainfall=6.75"
Runoff Area=1,274 sf

Runoff Volume=0.005 af
Runoff Depth=2.11"

Flow Length=11'
Slope=0.0100 '/'

Tc=10.0 min
CN=39/98

0.0 cfs
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Summary for Link 11L: POA 1

Inflow Area = 0.065 ac, 6.16% Impervious,  Inflow Depth = 1.04"    for  25-Year event
Inflow = 0.0 cfs @ 12.20 hrs,  Volume= 0.006 af
Primary = 0.0 cfs @ 12.20 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 11L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.065 ac
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Summary for Link 12L: POA 2

Inflow Area = 0.268 ac, 35.90% Impervious,  Inflow Depth = 4.02"    for  25-Year event
Inflow = 1.0 cfs @ 12.17 hrs,  Volume= 0.090 af
Primary = 1.0 cfs @ 12.17 hrs,  Volume= 0.090 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 12L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.268 ac
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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, Split Pervious/Imperv.

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

Runoff Area=2,842 sf   6.16% Impervious   Runoff Depth=2.18"Subcatchment 5S: Pr. Area 1
   Flow Length=22'   Slope=0.0636 '/'   Tc=10.0 min   CN=39/98   Runoff=0.1 cfs  0.012 af

Runoff Area=10,384 sf   37.30% Impervious   Runoff Depth=6.46"Subcatchment 7S: Pr. Area 2
   Flow Length=135'   Tc=10.0 min   CN=65/98   Runoff=1.4 cfs  0.128 af

Runoff Area=1,274 sf   24.49% Impervious   Runoff Depth=3.51"Subcatchment 9S: Pr. Area 3
   Flow Length=11'   Slope=0.0100 '/'   Tc=10.0 min   CN=39/98   Runoff=0.1 cfs  0.009 af

   Inflow=0.1 cfs  0.012 afLink 11L: POA 1
   Primary=0.1 cfs  0.012 af

   Inflow=1.5 cfs  0.137 afLink 12L: POA 2
   Primary=1.5 cfs  0.137 af

Total Runoff Area = 0.333 ac   Runoff Volume = 0.149 af   Average Runoff Depth = 5.36"
69.93% Pervious = 0.233 ac     30.07% Impervious = 0.100 ac
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Summary for Subcatchment 5S: Pr. Area 1

Runoff = 0.1 cfs @ 12.19 hrs,  Volume= 0.012 af,  Depth= 2.18"
     Routed to Link 11L : POA 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=9.26"

Area (sf) CN Description
175 98 Paved parking, HSG A

2,667 39 >75% Grass cover, Good, HSG A
2,842 43 Weighted Average
2,667 39 93.84% Pervious Area

175 98 6.16% Impervious Area

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

1.8 22 0.0636 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.8 22 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 5S: Pr. Area 1

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
100-Year Rainfall=9.26"

Runoff Area=2,842 sf
Runoff Volume=0.012 af

Runoff Depth=2.18"
Flow Length=22'
Slope=0.0636 '/'

Tc=10.0 min
CN=39/98

0.1 cfs
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Summary for Subcatchment 7S: Pr. Area 2

Runoff = 1.4 cfs @ 12.17 hrs,  Volume= 0.128 af,  Depth= 6.46"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=9.26"

Area (sf) CN Description
3,873 98 Roofs, HSG A
4,526 76 Gravel roads, HSG A
1,985 39 >75% Grass cover, Good, HSG A

10,384 77 Weighted Average
6,511 65 62.70% Pervious Area
3,873 98 37.30% Impervious Area

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

1.1 72 0.0133 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.40"

0.3 63 0.0244 3.17 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 135 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 7S: Pr. Area 2

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
100-Year Rainfall=9.26"
Runoff Area=10,384 sf

Runoff Volume=0.128 af
Runoff Depth=6.46"

Flow Length=135'
Tc=10.0 min

CN=65/98

1.4 cfs
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Summary for Subcatchment 9S: Pr. Area 3

Runoff = 0.1 cfs @ 12.18 hrs,  Volume= 0.009 af,  Depth= 3.51"
     Routed to Link 12L : POA 2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NOAA 24-hr D  100-Year Rainfall=9.26"

Area (sf) CN Description
312 98 Paved parking, HSG A
962 39 >75% Grass cover, Good, HSG A

1,274 53 Weighted Average
962 39 75.51% Pervious Area
312 98 24.49% Impervious Area

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

2.1 11 0.0100 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

2.1 11 Total,  Increased to minimum Tc = 10.0 min

Subcatchment 9S: Pr. Area 3

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr D
100-Year Rainfall=9.26"

Runoff Area=1,274 sf
Runoff Volume=0.009 af

Runoff Depth=3.51"
Flow Length=11'
Slope=0.0100 '/'

Tc=10.0 min
CN=39/98

0.1 cfs
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Summary for Link 11L: POA 1

Inflow Area = 0.065 ac, 6.16% Impervious,  Inflow Depth = 2.18"    for  100-Year event
Inflow = 0.1 cfs @ 12.19 hrs,  Volume= 0.012 af
Primary = 0.1 cfs @ 12.19 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 11L: POA 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.065 ac
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Summary for Link 12L: POA 2

Inflow Area = 0.268 ac, 35.90% Impervious,  Inflow Depth = 6.14"    for  100-Year event
Inflow = 1.5 cfs @ 12.17 hrs,  Volume= 0.137 af
Primary = 1.5 cfs @ 12.17 hrs,  Volume= 0.137 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 12L: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.268 ac
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7/22/22, 12:50 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.2091&lon=-74.0301&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3 
Location name: Neptune, New Jersey, USA* 

Latitude: 40.2091°, Longitude: -74.0301° 
Elevation: 21.63 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.342
(0.308‑0.379)

0.408
(0.369‑0.453)

0.484
(0.436‑0.537)

0.539
(0.485‑0.599)

0.609
(0.544‑0.675)

0.658
(0.585‑0.730)

0.708
(0.627‑0.788)

0.755
(0.664‑0.842)

0.814
(0.707‑0.913)

0.860
(0.741‑0.968)

10-min 0.546
(0.492‑0.606)

0.653
(0.589‑0.725)

0.775
(0.698‑0.861)

0.863
(0.776‑0.958)

0.970
(0.867‑1.08)

1.05
(0.932‑1.16)

1.13
(0.996‑1.25)

1.20
(1.05‑1.33)

1.29
(1.12‑1.44)

1.35
(1.17‑1.53)

15-min 0.682
(0.615‑0.757)

0.820
(0.741‑0.912)

0.980
(0.883‑1.09)

1.09
(0.981‑1.21)

1.23
(1.10‑1.36)

1.33
(1.18‑1.47)

1.42
(1.26‑1.58)

1.51
(1.33‑1.68)

1.62
(1.41‑1.82)

1.70
(1.46‑1.91)

30-min 0.935
(0.844‑1.04)

1.13
(1.02‑1.26)

1.39
(1.25‑1.55)

1.58
(1.42‑1.76)

1.82
(1.63‑2.02)

2.00
(1.78‑2.22)

2.18
(1.93‑2.42)

2.35
(2.07‑2.62)

2.58
(2.24‑2.89)

2.75
(2.37‑3.10)

60-min 1.17
(1.05‑1.29)

1.42
(1.28‑1.58)

1.79
(1.61‑1.98)

2.06
(1.85‑2.29)

2.42
(2.17‑2.69)

2.71
(2.41‑3.00)

3.00
(2.66‑3.34)

3.30
(2.90‑3.68)

3.70
(3.22‑4.15)

4.02
(3.46‑4.53)

2-hr 1.44
(1.30‑1.61)

1.76
(1.58‑1.96)

2.23
(2.00‑2.48)

2.59
(2.32‑2.88)

3.09
(2.75‑3.44)

3.50
(3.10‑3.89)

3.92
(3.45‑4.37)

4.36
(3.81‑4.87)

4.98
(4.29‑5.59)

5.48
(4.68‑6.18)

3-hr 1.60
(1.44‑1.78)

1.95
(1.76‑2.18)

2.47
(2.23‑2.76)

2.88
(2.59‑3.21)

3.46
(3.08‑3.85)

3.93
(3.47‑4.37)

4.42
(3.88‑4.92)

4.93
(4.29‑5.51)

5.66
(4.85‑6.35)

6.26
(5.30‑7.06)

6-hr 2.03
(1.82‑2.28)

2.47
(2.22‑2.76)

3.13
(2.79‑3.49)

3.65
(3.26‑4.07)

4.41
(3.90‑4.91)

5.05
(4.43‑5.62)

5.72
(4.97‑6.38)

6.45
(5.55‑7.20)

7.51
(6.35‑8.42)

8.38
(7.00‑9.44)

12-hr 2.47
(2.22‑2.77)

3.00
(2.69‑3.36)

3.82
(3.41‑4.27)

4.50
(4.01‑5.02)

5.51
(4.86‑6.14)

6.38
(5.59‑7.10)

7.33
(6.34‑8.16)

8.38
(7.14‑9.35)

9.93
(8.32‑11.1)

11.3
(9.28‑12.7)

24-hr 2.88
(2.64‑3.15)

3.49
(3.21‑3.83)

4.52
(4.15‑4.95)

5.41
(4.94‑5.91)

6.75
(6.13‑7.35)

7.93
(7.14‑8.61)

9.26
(8.26‑10.0)

10.8
(9.49‑11.7)

13.0
(11.3‑14.1)

15.0
(12.8‑16.3)

2-day 3.37
(3.09‑3.72)

4.10
(3.76‑4.52)

5.29
(4.84‑5.83)

6.31
(5.74‑6.93)

7.84
(7.09‑8.61)

9.16
(8.23‑10.1)

10.6
(9.48‑11.7)

12.3
(10.8‑13.5)

14.8
(12.8‑16.3)

17.0
(14.5‑18.7)

3-day 3.55
(3.28‑3.88)

4.31
(3.98‑4.71)

5.54
(5.10‑6.05)

6.58
(6.04‑7.17)

8.13
(7.41‑8.86)

9.47
(8.58‑10.3)

11.0
(9.84‑11.9)

12.6
(11.2‑13.7)

15.1
(13.2‑16.4)

17.2
(14.9‑18.8)

4-day 3.73
(3.46‑4.04)

4.52
(4.20‑4.91)

5.79
(5.36‑6.27)

6.85
(6.33‑7.42)

8.43
(7.74‑9.11)

9.78
(8.93‑10.6)

11.3
(10.2‑12.2)

12.9
(11.6‑14.0)

15.4
(13.6‑16.6)

17.4
(15.2‑18.9)

7-day 4.30
(4.01‑4.63)

5.19
(4.83‑5.58)

6.52
(6.07‑7.02)

7.65
(7.10‑8.22)

9.30
(8.59‑9.97)

10.7
(9.82‑11.5)

12.2
(11.1‑13.1)

13.9
(12.5‑14.9)

16.3
(14.5‑17.6)

18.4
(16.2‑19.8)

10-day 4.83
(4.54‑5.17)

5.80
(5.44‑6.20)

7.19
(6.74‑7.69)

8.33
(7.79‑8.91)

9.97
(9.28‑10.7)

11.3
(10.5‑12.1)

12.8
(11.8‑13.7)

14.4
(13.1‑15.4)

16.7
(15.1‑18.0)

18.7
(16.7‑20.1)

20-day 6.56
(6.20‑6.94)

7.80
(7.37‑8.26)

9.38
(8.87‑9.93)

10.7
(10.1‑11.3)

12.4
(11.7‑13.1)

13.8
(12.9‑14.6)

15.2
(14.2‑16.1)

16.7
(15.5‑17.7)

18.7
(17.3‑19.9)

20.4
(18.6‑21.7)

30-day 8.11
(7.71‑8.53)

9.59
(9.14‑10.1)

11.3
(10.8‑11.9)

12.7
(12.1‑13.4)

14.6
(13.8‑15.3)

16.0
(15.1‑16.8)

17.5
(16.4‑18.3)

18.9
(17.7‑19.9)

20.8
(19.4‑22.0)

22.3
(20.6‑23.6)

45-day 10.3
(9.82‑10.8)

12.2
(11.6‑12.7)

14.2
(13.5‑14.8)

15.7
(14.9‑16.4)

17.7
(16.8‑18.5)

19.2
(18.2‑20.1)

20.7
(19.6‑21.6)

22.1
(20.8‑23.2)

23.9
(22.5‑25.2)

25.3
(23.6‑26.7)

60-day 12.3
(11.8‑12.9)

14.5
(13.8‑15.2)

16.7
(15.9‑17.5)

18.3
(17.5‑19.2)

20.4
(19.4‑21.3)

21.9
(20.8‑22.9)

23.4
(22.2‑24.4)

24.7
(23.4‑25.9)

26.4
(24.9‑27.8)

27.7
(26.0‑29.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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APPENDIX E 

Pre-Development Drainage Map 
Post-Development Drainage Map 
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