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I. SITE DESCRIPTION 

The subject site consists of Block 21, Lots 29, 30.01 & 31-33 within the Town of Clinton, Hunterdon County, 

New Jersey. The site is further identified on the USGS map within the Appendix. A majority of the subject 

parcel is presently developed with an abandoned A&P grocery store, a paved parking lot and other associated 

site improvements. Additionally, Lot 29 is presently developed with a residential dwelling and the remains of a 

gravel drive. The proposed development consists of demolishing the existing site improvements and 

constructing one (1) multi-family residential building with retail spaces, along with, parking areas, associated 

driveways, courtyard and pool areas, landscaping and other related site improvements. 

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

Survey, LLC, dated 09/27/2019, last revised 07/06/2020. 

II. DESIGN OVERVIEW 

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

result of the redevelopment of the above referenced site. 

The proposed improvements will result in more than one (1) acre of land disturbance; therefore, this project is 

classified as a “major development” as defined in N.J.A.C. 7:8, and has been designed to meet the stormwater 

runoff quantity and quality standards set forth by the Town of Clinton Stormwater Control Ordinance and 

N.J.A.C. 7:8. Accordingly, the following items are addressed within this report: 

• Erosion control and runoff quantity standards (7:8-5.4) 

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

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

• Standards for structural stormwater management measures (7:8-5.7) 

 

The N.J.A.C. 7:8 regulations allow for multiple methods of addressing stormwater quantity for major 

developments. This project is addressed by reducing the peak flows for the 2-, 10-, and 100-year design storm 

events to meet the reduction requirements of N.J.A.C. 7:8 as outlined below. Under existing conditions, 

stormwater runoff generated by the subject site flows to two (2) existing inlets located within the Route 173 

right-of-way. Without confirmation that these two inlets ultimately join downstream, they are each treated as 

separate points of analysis. For the purpose of this study, the western existing inlet is identified as POA-1 and 

the eastern inlet is identified as POA-2 as shown on the Drainage Area Maps included within the appendix of 

this report. 
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The Town of Clinton and NJDEP flow reduction requirements are as follows: 

   2-year:  50% reduction 

10-year:  25% reduction 

100-year: 20% reduction 

In addition to the Town and NJDEP flow criteria, the project is subject to the flow reduction requirements as 

outlined within the NJDOT Roadway Design Manual. As such, the proposed 100-year design storm runoff 

quantity must be equal to or lesser than the existing peak flow for the 25-year storm event. This requirement 

applies to both aforementioned points of analysis and the proposed project has been designed to meet same. 

A hydrological evaluation is provided for the NJDEP Water Quality, 2-, 10-, and 100-year storm events 

utilizing the USDA Urban Hydrology for Small Watersheds TR-55 Method. In addition, this project has been 

designed to the most practicable extent to comply with the guidelines of the NJDEP Stormwater Management 

Best Management Practices (BMP) Manual. 

III. EXISTING DRAINAGE CONDITIONS 

The subject parcel is presently developed with an abandoned A&P grocery store, a single-family residential 

dwelling, paved parking area, and associated site improvements.  

Based on the Middlesex County soils survey information, the soil types native to the site include: 

HUNTERDON COUNTY SOIL SURVEY INFORMATION 

SOIL TYPE (SYMBOL) SOIL TYPE (NAME) HYDROLOGIC SOIL GROUP 

DufC2 
Duffield silt loam, 6 to 12 percent 

slopes, eroded 
B 

UdrB 
Udorthents, refuse substratum, 0 

to 8 percent slopes 
B 

The tract has been evaluated with the following drainage areas as depicted on the Existing Drainage Area Map 

within the Appendix: 

EX-DA1:  This area includes the existing A&P grocery store and majority of the paved parking area.  

Stormwater runoff generated by the existing building is collected via roof leaders and conveyed to the existing 

on-site stormwater conveyance system. Stormwater runoff generated from the paved parking lot flows in a 

southerly direction overland where it is collected via on-site inlets and conveyed to the existing stormwater 

conveyance system within the NJSH right-of-way (POA-1). A minimum time of concentration of 10 minutes 

was utilized for this area. 

EX OFFSITE 1:  This off-site area includes portions of residential Lots 10 and 11 which are directly to the 

north of the subject site. Stormwater runoff generated from this area flows in a southerly direction towards the 

subject site and is collected via existing on-site inlets located within the paved parking area. This runoff is 
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ultimately conveyed to the existing stormwater conveyance system within the NJSH Route 173 right-of-way 

(POA-1). A minimum time of concentration of 10 minutes was utilized for this area. 

EX-DA2:  This area includes wooded areas to the north of the A&P building and portion of the paved parking 

area. Stormwater runoff generated from this area is collected via on-site inlets and conveyed to the existing 

above-ground detention basin located along the Route 173 frontage. The runoff is detained and discharged at a 

reduced rate towards the stormwater conveyance system located within the NJSH Route 173 right-of-way 

(POA-2). A portion of this area falls outside the limits of disturbance, and is therefore exempt from the 

reduction criteria set forth by the Town of Clinton and NJAC 7:8. A minimum time of concentration of 10 

minutes was utilized for this area. 

EX-DA 2 UNDISTURBED: This area includes a northern portion of the wooded area located behind the 

A&P building. Stormwater runoff generated from this area flows overland in a southwesterly direction towards 

the NJSH Route 173 right-of-way (POA-2). A minimum time of concentration of 10 minutes was utilized for 

this area. This area falls outside the limits of disturbance and is therefore exempt from the reduction criteria set 

forth by the Town of Clinton and NJAC 7:8. A minimum time of concentration of 10 minutes was utilized for 

this area. 

EX OFFSITE 2:  This off-site area includes residential Lots 12.01, 12, and 13 which are directly to north of the 

subject site. Stormwater runoff generated from this area flows in a southerly direction towards the subject site 

and is collected via on-site inlets, conveyed to the above-ground detention basin, and discharged at a reduced 

rate towards the stormwater conveyance system located within the NJSH Route 173 right-of-way (POA-2). A 

time of concentration of 10.8 minutes was calculated for this area.  

EX-DA2 UNDETAINED: This area includes a majority of the eastern portion of the site and contains the 

existing residential dwelling, wooded areas, gravel, and impervious surfaces to the east of the A&P parking 

area. Stormwater runoff generated from this area flows overland in a southwesterly direction towards the 

NJSH Route 173 right-of-way (POA-2). A minimum time of concentration of 10 minutes was utilized for this 

area. 

EX-DA2 UNDETAINED UNDISTURBED: This area includes the northeastern corner of the site which 

consists of wooded areas. Stormwater runoff generated from this area flows overland in a southwesterly 

direction towards the NJSH Route 173 right-of-way (POA-2). A minimum time of concentration of 10 

minutes was utilized for this area. This area falls outside the limits of disturbance and is therefore exempt from 

the reduction criteria set forth by the Town of Clinton and NJAC 7:8. A minimum time of concentration of 10 

minutes was utilized for this area. 

EX OFFSITE 2 UNDETAINED:  This off-site area includes residential Lots 14, 15, and 16 which are directly 

to north of the subject site. Stormwater runoff generated from this area flows in a southerly direction towards 
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the subject site and ultimately to the Route 173 right-of way (POA-2). A time of concentration of 11.2 minutes 

was calculated for this area. 

 
IV. PROPOSED DRAINAGE CONDITIONS 

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

Drainage Area Map: 

PR-DA 1:  This area includes the northern paved parking areas, open space areas and the courtyard area. 

Stormwater runoff generated from this area is collected via proposed inlets and conveyed to the proposed 

underground detention basin where it is detained and released at a controlled rate into the existing stormwater 

conveyance system within the NJSH Route 173 right-of-way (POA-1). A time of concentration of 10 minutes 

was utilized for this area. 

ROOF AREA DETAINED: This area includes a portion of the proposed roof area which will be conveyed to 

the proposed underground detention basin. Runoff will be conveyed to the basin, detained, and released at a 

controlled rate to the existing stormwater conveyance system within the NJSH Route 173 right-of-way (POA-

1). A time of concentration of 10 minutes was utilized for this area. 

PR-OFFSITE 1:  This off-site area includes the residential Lots 10, 11, 12.01, and 12-16 which are located 

directly to the north of the subject. Stormwater runoff generated from this area flows in a southerly direction 

on to the subject property, is collected by proposed on-site inlets and conveyed to the proposed underground 

detention basin within the western parking area. The runoff is detained and released at a controlled rate into 

the existing stormwater conveyance system within the NJSH Route 173 right-of-way (POA-1). This area falls 

outside of the proposed limits of disturbance and is therefore exempt from the runoff quantity reduction 

requirements. A time of concentration of 10 minutes was utilized for this area.  

PR-DA1 UNDISTURBED:  This area includes the northern portion of the site consisting of wooded areas and 

the existing dwelling. Stormwater runoff generated from this area flows in a southerly direction where it is 

collected by proposed on-site inlets and conveyed to the proposed underground detention basin within the 

western parking area. The runoff is detained and released at a controlled rate into the existing stormwater 

conveyance system within the NJSH Route 173 right-of-way (POA-1). This area falls outside of the proposed 

limits of disturbance and is therefore exempt from the runoff quantity reduction requirements. A time of 

concentration of 10 minutes was utilized for this area. 

PR-DA 1 UNDETAINED:  This area includes a portion of the proposed drive aisle, sidewalk, and open space 

areas located in the southwestern corner of the site. Stormwater runoff generated from this area flows un-

detained towards the existing stormwater conveyance system within the NJSH Route 173 right-of-way (POA-

1). 
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PR-DA 2:  This area includes the proposed driveway, portions of the sidewalk and parking areas within the 

southeast corner of the subject site. Stormwater runoff generated from this area is collected via on-site inlets 

and conveyed directly to the existing stormwater conveyance system within the NJSH Route 173 right-of-way 

(POA-2). A time of concentration of 10 minutes was utilized for this area. 

ROOF AREA UNDETAINED: This area includes a portion of the proposed roof area which will be 

conveyed to the existing stormwater conveyance system within the NJSH Route 173 right-of-way (POA-2). A 

time of concentration of 10 minutes was utilized for this area. 

 
PR OFFSITE 2: This off-site area includes a portion of Napa property, Lot 30 located to the east of the subject 

site. This area falls within the project’s limits of disturbance and includes open space and a portion of the 

proposed grass paver emergency access drive. Stormwater runoff generated by this area flows in a westerly 

direction, is collected by proposed on-site inlets and conveyed to the existing stormwater conveyance system 

within the NJSH Route 173 right-of-way (POA-2). A minimum time of concentration of 10 minutes was 

utilized for this area. 

 

V. DESIGN METHODOLOGY 

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

required to address applicable aspects of the Town of Clinton Stormwater Control Ordinance and N.J.A.C. 

7:8. To prepare the stormwater calculations for the project, extensive initial investigation of the property and 

topographic survey was performed. On-site review of the tract was performed by Dynamic Engineering 

Consultants, PC to verify existing site conditions and land cover characteristics. Dynamic Survey, LLC was 

contracted to prepare a ALTA/NSPS Survey of the existing site. Based on a review of the existing site 

conditions and the Survey, the Drainage Area Maps for the existing and proposed site conditions as defined 

within this report were established. The grading plan within the accompanying engineering drawings was 

developed for the proposed site improvements with consideration to the existing drainage patterns. 

 

The 2-, 10- and 100-year quantity design storms are based upon the New Jersey 24 Hour Rainfall Frequency 

Data for Morris County as published by the NOAA Atlas 14 Type D rainfall distribution. Curve number 

calculations have been included within the Appendix and are based upon HSG B. Pervious and impervious 

areas were modeled separately as suggested in the NJDEP Stormwater Management Best Management 

Practices (BMP) Manual. 

 
VI. UNDERGROUND DETENTION BASIN DESIGN  

 

The stormwater management design for this project utilizes an underground detention basin to satisfy the 

stormwater quantity regulations set forth by the Town of Clinton, NJDOT, and N.J.A.C. 7:8. The basin has 
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been designed with an outlet control structure to accommodate the 100-year design storm, to release 

stormwater runoff at a controlled rate and reduced peak runoff rates as required by the NJDOT, N.J.A.C. 7:8 

and the Town of Clinton. The on-site discharge pipes downstream of the proposed basin have been designed to 

accommodate the 100-year design storm. 

 

The proposed underground detention basin is located to the west of the proposed building within the paved 

parking area. The basin consists of a StormTrap concrete SingleTrap chamber, of approximately five feet in 

depth, with an outlet control structure to attenuate peak runoff rates. The underground detention basin has 

been designed to accommodate the 100-year design storm. Design calculations for this basin, including the 

design of the outlet control structure are located within the Appendix. 

 

VII. RUNOFF RATE REDUCTION PERFORMANCE 

The below charts provide a summary of the peak runoff rates under existing and proposed conditions. As 

noted above, this project has been analyzed with two points of analysis.   

 

NJDEP Flow Reductions - POA 1 (CFS) 

          

Design 

Storm 

Existing Runoff 

(Subject to 

Reductions) 

Existing Runoff 

(Exempt from 

Reductions) 

Allowable Proposed 

2-Year 5.36 x (0.50) = 2.68 0.40 3.08 2.97 

10-Year 8.00 x (0.75) = 6.00 0.78 6.78 4.53 

100-Year 12.93 x (0.80) = 10.34 1.62 11.96 10.30 

 

NJDEP Flow Reductions - POA 2 (CFS) 

          

Design 

Storm 

Existing Runoff 

(Subject to 

Reductions) 

Existing Runoff 

(Exempt from 

Reductions) 

Allowable Proposed 

2-Year 2.65 x (0.50) = 1.37 1.97 3.34 2.23 

10-Year 5.49 x (0.75) = 4.12 4.32 8.44 3.63 

100-Year 12.03 x (0.80) = 9.62 9.73 19.35 6.46 

 

NJDOT Flow Reductions 

      

POA Existing 25-Year Proposed 100-Year 

POA-1 10.84 10.30 

POA-2 12.63 6.46 

 
As illustrated in the above tables, the proposed improvements will result in post-development runoff rates that 

meet or exceed the required reduction criteria when compared to existing conditions for the 2-, 10-, and 100- 
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year design storms, thus meeting the stormwater quantity standards set forth by N.J.A.C. 7:8. Additionally, 

the proposed improvements will result in post-development runoff rates that exceed the reduction criteria 

specified by the NJDOT. Please refer to the Appendix of this report for associated runoff rate and detention 

basin design calculations. 

 

VIII. WATER QUALITY 

 

As the proposed development will increase the impervious coverage on-site by more than ¼ acre, the project is 

required to comply with the stormwater quality requirements of the Town of Clinton and N.J.A.C. 7:8.  An 

ADS Bayfilter Manufactured Treatment Devices (MTD) is proposed to treat the runoff from the on-site 

conveyance system.  The MTD is certified by NJDEP as capable of treating the water quality design storm for 

an 80% TSS removal rate. Storm events larger than the NJDEP Water Quality design storm will bypass the 

MTD via an internal bypass weir. In accordance with Chapter 4 of the New Jersey Stormwater Best 

Management Practices Manual, a weighted average calculation was performed to determine adequate post-

development TSS removal which are included within the Appendix. 

 

IX. GROUNDWATER RECHARGE 

 

Based upon preliminary findings determined in the Phase I Carbonate Rock Study conducted by Dynamic 

Earth, LLC, there is an inherent risk of sinkhole formations in the region due to karst subsurface conditions. 

As such, infiltration stormwater systems should be avoided and the proposed development will not comply 

with the groundwater recharge requirements set forth by the Town of Clinton and N.J.A.C. 7:8. The Applicant 

requests a waiver from groundwater recharge requirements due to the impractical design constraints of the 

subsurface conditions on-site. 

 

X. CONCLUSION 

 

The proposed development has been designed with provisions for the safe and efficient control of stormwater 

runoff in a manner that will not adversely impact the existing drainage patterns, adjacent roadways, or 

adjacent parcels. 

 

The stormwater management design reduces peak flow rates for the proposed development area and meets the 

minimum peak flow reduction for the 2, 10 and 100-year storm frequencies as required by the Town of Clinton 

and N.J.A.C. 7:8. Additionally, the post-development runoff rates for the 100-year storm event have been 

reduced to less than the existing 25-year storm peak flow as required for NJDOT. 
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The water quality TSS removal requirements set forth by the Town of Clinton and N.J.A.C. 7:8 have been 

satisfied by use of the ADS Manufactured Treatment Device to achieve the 80% TSS required removal rate for 

the development.  

 

As noted above, due to the karst subsurface conditions, infiltration stormwater systems should be avoided and 

the proposed development will not comply with the groundwater recharge requirements set forth by the Town 

of Clinton and N.J.A.C. 7:8. The Applicant requests a waiver from groundwater recharge requirements due to 

the impractical design constraints of the subsurface conditions on-site. A waiver from providing groundwater 

recharge BMP’s on the developed site is warranted and justified. 
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Hydrologic Soil Group

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

DufC2 Duffield silt loam, 6 to 12 
percent slopes, 
eroded

B 1.1 36.0%

UdrB Udorthents, refuse 
substratum, 0 to 8 
percent slopes

B 1.9 64.0%

Totals for Area of Interest 3.0 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

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

EXISTING & PROPOSED



Project: Ingerman Computed By: DRL

Job #: 2362-99-007 Checked By: ZZ

Location: Town of Clinton Date: 7/29/2020

Drainage Area Impervious 

Area (acre)

Curve 

Number 

(CN) Used

HSG B - 

Open 

Space Area 

(acre) 

Curve 

Number 

(CN) Used

HSG B - 

Wooded 

Area (acre) 

Curve 

Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area 

(acres)

Total Area 

(acres)

TC (Min.)

EX-DA-1 2.05 98 0.03 61 0.00 55 61 0.03 2.08 10

EX-DA-2 0.37 98 0.15 61 0.58 55 56 0.73 1.10 10

EX-DA-2 UNDIST. 0.00 98 0.00 61 0.18 55 55 0.18 0.18 10

EX-DA-2 UD 0.46 98 0.37 61 1.09 55 57 1.46 1.91 10

EX-DA-2 UD UNDIST. 0.02 98 0.00 61 0.36 55 55 0.36 0.38 10

Total 2.89 0.55 2.21 2.75 5.65

Drainage Area Impervious 

Area (acre)

Curve 

Number 

(CN) Used

HSG B - 

Open 

Space Area 

(acre) 

Curve 

Number 

(CN) Used

HSG B - 

Wooded 

Area (acre) 

Curve 

Number 

(CN) Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area 

(acres)

Total Area 

(acres)

TC (Min.)

EX OFF 1 0.12 98 0.27 61 0.00 55 61 0.27 0.39 10

EX OFF 2 0.25 98 0.63 61 0.00 55 61 0.63 0.88 10.8

EX OFF 2 UD 0.28 98 0.90 61 0.00 55 61 0.90 1.18 11.2

EX OFF 2 UD DIS 0.06 98 0.18 61 0.00 55 61 0.18 0.24 11.2

Total 0.71 1.98 0.00 1.98 2.69

DufC2 HSG Soil Duffield Silt Loam

UdrB HSG Soil Udorthents, refuse substratum

Description

Impervious Surface

Open Space (lawn) (good)

Woods (good)
61

55

Per County Soil Survey - Hunterdon

Per County Soil Survey - Hunterdon

Runoff Curve Number 

98



Project: Ingerman Computed By: DRL

Job #: 2362-99-007 Checked By: ZZ

Location: Town of Clinton Date: 7/29/2020

Drainage Area Impervious 

Area (acre)

Curve 

Number 

(CN) Used

HSG B - 

Open 

Space Area 

(acre) 

Curve 

Number 

(CN) Used

HSG B - 

Wooded 

Area (acre) 

Curve 

Number (CN) 

Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area 

(acres)

Total Area 

(acres)

TC (Min.)

PR DA-1 1.46 98 1.16 61 0.00 55 61 1.16 2.62 10

PR DA 1 Undist. 0.02 98 0.00 61 0.58 55 55 0.58 0.60 10

PR DA-2 0.55 98 0.43 61 0.00 55 61 0.43 0.98 10

PR DA 1 UD 0.27 98 0.32 61 0.00 55 61 0.32 0.59 10

Roof Areas D 0.43 98 0.00 61 0.00 55 N/A 0.00 0.43 10

Roof Areas UD 0.43 98 0.00 61 0.00 55 N/A 0.00 0.43 10

Total 3.15 1.92 0.58 2.49 5.65

Drainage Area (Offsite) Impervious 

Area (acre)

Curve 

Number 

(CN) Used

HSG B - 

Open 

Space Area 

(acre) 

Curve 

Number 

(CN) Used

HSG B - 

Wooded 

Area (acre) 

Curve 

Number (CN) 

Used

Avg. Perv. 

Curve 

Number

Total 

Pervious 

Area 

(acres)

Total Area 

(acres)

TC (Min.)

PR OFF 1 0.68 98 1.85 61 0.00 55 61 1.85 2.53 10

PR OFF 2 0.03 98 0.14 61 0.00 55 61 0.14 0.17 10

Total 0.68 1.85 0.00 1.98 2.69

DufC2 HSG Soil Duffield Silt Loam

UdrB HSG Soil Udorthents, refuse substratum

Description

Impervious Surface 98

Open Space (lawn) (good) 61
Woods (good) 55

Per County Soil Survey - Hunterdon

Per County Soil Survey - Hunterdon

Runoff Curve Number 



 

 

 

 

 

 

 

 

 

 

TIME OF CONCENTRATION (TC) CALCULATIONS 



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: DRL

(732) 974-0198 Checked By: ZZ

Land Condition: Existing

Drainage Area: EX-UD 2 OFF

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 
0.8

p 2 
0.5 

 s 
0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  
2/3

   s  
1/2 

            n

20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.186 hr

11.2 min

Hunterdon County

Short Grass, 

Prairie

3.38 in

0.15

3.38 in

0.300 ft/ft

130.0 ft 300.0 ft

0.370 ft/ft 0.100 ft/ft

3.38 in

0.020 ft/ft

100.0 ft

0.080 ft/ft

Travel Time, T t  =

. . . . . . . . . . . . . . . . . . . . . . .

Unpaved Unpaved Paved

BC CD DE

0.016 hr ++0.004 hr

9.81 ft/s 5.10 ft/s

. . . . . . . . . . . . . . . . . . . . .

3/4/2020

Ingerman - Clinton

6.

Travel Time, T t  =11. 0.027 hr=0.007 hr

5.75 ft/s

150.0 ft

2362-99-007

Travel Time, T t  = 0.159 hr 0.000 hr+

Worksheet 3: Time of Concentration (T c ) Calculations

0.159 hr=0.000 hr

AB

21.

Velocity, V  =19.

0.000 hr

+

0.000 hr=0.000 hr+0.000 hr+

. . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Date:

Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: DRL

(732) 974-0198 Checked By: ZZ

Land Condition: Existing

Drainage Area: EX-OFF-2

• Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .

3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .

4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 
0.8

p 2 
0.5 

 s 
0.4

• Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

• Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .

14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  
2/3

   s  
1/2 

            n

20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L

3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.179 hr

10.8 min

0.000 hr = 0.010 hr

170.0 175.0

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.004 hr + 0.006 hr +

0.013 0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 10.56 ft/s 8.35 ft/s

0.040 ft/ft 0.025 ft/ft

RCP RCP

3.9 ft 3.9 ft

0.3 ft 0.3 ft

15 in 15 in

1.227 sf 1.227 sf

+ 0.002 hr = 0.010 hr

AB BC

11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.006 hr + 0.002 hr

0.050 ft/ft 0.330 ft/ft 0.110 ft/ft

3.61 ft/s 9.27 ft/s 5.35 ft/s

Unpaved Unpaved Unpaved

80.0 ft 60.0 ft 40.0 ft

+ 0.000 hr = 0.159 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.159 hr + 0.000 hr

Hunterdon County 3.38 in 3.38 in

0.020 ft/ft

Short Grass, 

Prairie

0.15

100.0 ft

3/4/2020

Ingerman - Clinton

2362-99-007

Worksheet 3: Time of Concentration (T c ) Calculations



 

 

 

 

 

 

 

 

 

 

HYDROGRAPH SUMMARY REPORTS – EXISTING 

AND PROPOSED CONDITIONS 2-YR, 10-YR, & 100-

YR

























































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

HYDROGRAPH SUMMARY REPORTS – WATER 

QUALITY STORM

























 

 

 

 

 

 

 

 

 

 

STORMWATER COLLECTION SYSTEM 

CALCULATIONS (PIPE SIZING)





 

 

 

 

 

 

 

 

 

 

BAYFILTER DETAIL





 

 

 

 

 

 

 

 

 

 

DRAINAGE AREA MAPS 
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