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This report addresses the stormwater management issues associated with the proposed 
improvements at the Princeton Airport.  A hangar and tie down areas were previously 
approved and constructed in the south west corner of the property.  The property owner 
now wishes to construct an addition hangar and additional tie down locations.  The project 
will disturb more than one acre and increase the impervious coverage by more than ¼ 
acre, so the stormwater management system was designed in accordance with the 
regulations for a major development. 
 
Two existing basins are located adjacent to the existing improvements.  These are shallow 
depressions, with no known quantity control structures or water quality components.  Soil 
testing was performed in these locations to determine the viability of repurposing the 
basin to meet the current standards.  The eastern basin is the focus of the design and the 
attached calculations.  The basin will be redesigned to provide quantity reductions and 
also water quality.  The proposed improvements will increase both the impervious 
coverage of roofs and impervious coverage for vehicle traffic.  An equivalent area of 
existing pavement will be collected and treated for water quality to compensate for small 
pockets which are spread out throughout the area of analysis. 
 
The following pages contain all the calculations and information regarding the storm 
water management design for this project. 
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Hydrologic Soil Group

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

LbtA Lansdowne silt loam, 0 
to 2 percent slopes

C 0.7 11.0%

RoyB Royce silt loam, 2 to 6 
percent slopes

C 5.6 89.0%

Totals for Area of Interest 6.3 100.0%

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—Somerset County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/28/2021
Page 3 of 4

5



 
 
 
 
 
 
 

 
BASIN & STORM 

SUMMARY REPORTS 
 

 

6



PEAK FLOW REDUCTION SUMMARY
Project: Princeton Airport Computed By: CAM
Location: Montgomery Township Date:  11/5/21

Area of Analysis A B C D
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2 3.3 4.51 2.11 50.0% 5.57 5.06

10 5.0 8.29 3.22 25.0% 10.71 9.24

100 8.2 15.86 5.30 20.0% 19.79 19.75

Allowable (D) = Existing (A) + ((B) * Reduction (C)) 
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DETENTION BASIN SUMMARY SHEET
Project: Princeton Airport Computed By: TBB
Location: Montgomery Township Date:  11/5/21

Storm Event
Peak Inflow 

(cfs)
Peak Outflow 

(cfs)
Peak 

Elevation (ft)
Storage (cf)

Outlet Configuration:

2 1.75 0.47 120.44 3,209 12" Weir @ 120.15

10 3.02 1.61 120.67 4,501 2'x2' Grate @ 120.60
100 5.54 4.67 120.84 5,446

PROPOSED BIORETENTION BASIN

8



1S

Ex lawn to remain

2S

Existing Imp to Remain

4S

Ex lawn to Imp

5S

Pr to Bio Basin - Imp

6S

Pr to Bio Basin - Lawn

8S

Undetained-Imp

9S

Overland-Lawn

7P

Bio Pond

3L

Existing-No Reduction

10L

Proposed

Routing Diagram for 2194-020 DSE Airport
Prepared by Page-Mueller Engineering Consultants,  Printed 11/5/2021
HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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2-YEAR STORM EVENT 
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NOAA 24-hr C  2 yr somerset Rainfall=3.30"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 1HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Ex lawn to remain

Runoff = 2.02 cfs @ 12.19 hrs,  Volume= 6,816 cf,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
74,088 74 >75% Grass cover, Good, HSG C
74,088 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Imp to Remain

Runoff = 2.52 cfs @ 12.17 hrs,  Volume= 9,407 cf,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
* 27,354 98 vehicle surface
* 9,450 98 roof

36,804 98 Weighted Average
36,804 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 4S: Ex lawn to Imp

Runoff = 2.11 cfs @ 12.17 hrs,  Volume= 7,871 cf,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
30,793 98 Paved parking, HSG C
30,793 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 
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NOAA 24-hr C  2 yr somerset Rainfall=3.30"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 2HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Pr to Bio Basin - Imp

Runoff = 1.23 cfs @ 12.17 hrs,  Volume= 4,601 cf,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
* 12,382 98 road middle
* 3,571 98 road from rear
* 2,050 98 bldg addition

18,003 98 Weighted Average
18,003 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 6S: Pr to Bio Basin - Lawn

Runoff = 0.52 cfs @ 12.19 hrs,  Volume= 1,747 cf,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
* 18,147 74 lawn middle
* 841 74 lawn from rear

18,988 74 Weighted Average
18,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 8S: Undetained-Imp

Runoff = 3.40 cfs @ 12.17 hrs,  Volume= 12,676 cf,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
* 9,450 98 exist bldg
* 0 98 bldg addition
* 12,960 98 new bldg
* 27,184 98 road surface

49,594 98 Weighted Average
49,594 100.00% Impervious Area

12



NOAA 24-hr C  2 yr somerset Rainfall=3.30"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 3HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 9S: Overland-Lawn

Runoff = 1.50 cfs @ 12.19 hrs,  Volume= 5,069 cf,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2 yr somerset Rainfall=3.30"

Area (sf) CN Description
55,100 74 >75% Grass cover, Good, HSG C
55,100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 7P: Bio Pond

Inflow Area = 36,991 sf, 48.67% Impervious,  Inflow Depth = 2.06"    for  2 yr somerset event
Inflow = 1.75 cfs @ 12.17 hrs,  Volume= 6,348 cf
Outflow = 0.47 cfs @ 12.54 hrs,  Volume= 4,616 cf,  Atten= 73%,  Lag= 22.0 min
Primary = 0.47 cfs @ 12.54 hrs,  Volume= 4,616 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 120.44' @ 12.54 hrs   Surf.Area= 5,349 sf   Storage= 3,209 cf

Plug-Flow detention time= 247.7 min calculated for 4,616 cf (73% of inflow)
Center-of-Mass det. time= 149.7 min ( 939.7 - 790.0 )

Volume Invert Avail.Storage Storage Description
#1 119.80' 9,445 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

119.80 4,760 0 0
120.00 4,940 970 970
121.00 5,880 5,410 6,380
121.50 6,380 3,065 9,445

Device Routing     Invert Outlet Devices
#1 Primary 120.15' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 120.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.85' 40.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   
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NOAA 24-hr C  2 yr somerset Rainfall=3.30"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 4HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Primary OutFlow  Max=0.47 cfs @ 12.54 hrs  HW=120.44'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 0.47 cfs @ 1.75 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 3L: Existing-No Reduction

Inflow Area = 110,892 sf, 33.19% Impervious,  Inflow Depth = 1.76"    for  2 yr somerset event
Inflow = 4.51 cfs @ 12.18 hrs,  Volume= 16,223 cf
Primary = 4.51 cfs @ 12.18 hrs,  Volume= 16,223 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link 10L: Proposed

Inflow Area = 141,685 sf, 47.71% Impervious,  Inflow Depth > 1.89"    for  2 yr somerset event
Inflow = 5.06 cfs @ 12.18 hrs,  Volume= 22,361 cf
Primary = 5.06 cfs @ 12.18 hrs,  Volume= 22,361 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

14



 
 
 
 
 
 
 
 

10-YEAR STORM EVENT 
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NOAA 24-hr C  10 yr somerset Rainfall=5.00"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 5HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Ex lawn to remain

Runoff = 4.44 cfs @ 12.18 hrs,  Volume= 14,597 cf,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
74,088 74 >75% Grass cover, Good, HSG C
74,088 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Imp to Remain

Runoff = 3.85 cfs @ 12.17 hrs,  Volume= 14,609 cf,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
* 27,354 98 vehicle surface
* 9,450 98 roof

36,804 98 Weighted Average
36,804 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 4S: Ex lawn to Imp

Runoff = 3.22 cfs @ 12.17 hrs,  Volume= 12,223 cf,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
30,793 98 Paved parking, HSG C
30,793 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 
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NOAA 24-hr C  10 yr somerset Rainfall=5.00"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 6HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Pr to Bio Basin - Imp

Runoff = 1.88 cfs @ 12.17 hrs,  Volume= 7,146 cf,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
* 12,382 98 road middle
* 3,571 98 road from rear
* 2,050 98 bldg addition

18,003 98 Weighted Average
18,003 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 6S: Pr to Bio Basin - Lawn

Runoff = 1.14 cfs @ 12.18 hrs,  Volume= 3,741 cf,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
* 18,147 74 lawn middle
* 841 74 lawn from rear

18,988 74 Weighted Average
18,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 8S: Undetained-Imp

Runoff = 5.18 cfs @ 12.17 hrs,  Volume= 19,685 cf,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
* 9,450 98 exist bldg
* 0 98 bldg addition
* 12,960 98 new bldg
* 27,184 98 road surface

49,594 98 Weighted Average
49,594 100.00% Impervious Area

17



NOAA 24-hr C  10 yr somerset Rainfall=5.00"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 7HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 9S: Overland-Lawn

Runoff = 3.30 cfs @ 12.18 hrs,  Volume= 10,856 cf,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10 yr somerset Rainfall=5.00"

Area (sf) CN Description
55,100 74 >75% Grass cover, Good, HSG C
55,100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 7P: Bio Pond

Inflow Area = 36,991 sf, 48.67% Impervious,  Inflow Depth = 3.53"    for  10 yr somerset event
Inflow = 3.02 cfs @ 12.17 hrs,  Volume= 10,887 cf
Outflow = 1.61 cfs @ 12.33 hrs,  Volume= 9,153 cf,  Atten= 47%,  Lag= 9.2 min
Primary = 1.61 cfs @ 12.33 hrs,  Volume= 9,153 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 120.67' @ 12.33 hrs   Surf.Area= 5,571 sf   Storage= 4,501 cf

Plug-Flow detention time= 184.5 min calculated for 9,153 cf (84% of inflow)
Center-of-Mass det. time= 112.4 min ( 896.5 - 784.2 )

Volume Invert Avail.Storage Storage Description
#1 119.80' 9,445 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

119.80 4,760 0 0
120.00 4,940 970 970
121.00 5,880 5,410 6,380
121.50 6,380 3,065 9,445

Device Routing     Invert Outlet Devices
#1 Primary 120.15' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 120.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.85' 40.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   
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NOAA 24-hr C  10 yr somerset Rainfall=5.00"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 8HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.59 cfs @ 12.33 hrs  HW=120.67'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 1.10 cfs @ 2.36 fps)
2=Orifice/Grate  (Weir Controls 0.49 cfs @ 0.87 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 3L: Existing-No Reduction

Inflow Area = 110,892 sf, 33.19% Impervious,  Inflow Depth = 3.16"    for  10 yr somerset event
Inflow = 8.29 cfs @ 12.17 hrs,  Volume= 29,206 cf
Primary = 8.29 cfs @ 12.17 hrs,  Volume= 29,206 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link 10L: Proposed

Inflow Area = 141,685 sf, 47.71% Impervious,  Inflow Depth = 3.36"    for  10 yr somerset event
Inflow = 9.24 cfs @ 12.18 hrs,  Volume= 39,695 cf
Primary = 9.24 cfs @ 12.18 hrs,  Volume= 39,695 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 1S: Ex lawn to remain

Runoff = 9.54 cfs @ 12.17 hrs,  Volume= 31,518 cf,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
74,088 74 >75% Grass cover, Good, HSG C
74,088 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Imp to Remain

Runoff = 6.33 cfs @ 12.17 hrs,  Volume= 24,414 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 27,354 98 vehicle surface
* 9,450 98 roof

36,804 98 Weighted Average
36,804 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 4S: Ex lawn to Imp

Runoff = 5.30 cfs @ 12.17 hrs,  Volume= 20,426 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
30,793 98 Paved parking, HSG C
30,793 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 
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Summary for Subcatchment 5S: Pr to Bio Basin - Imp

Runoff = 3.10 cfs @ 12.17 hrs,  Volume= 11,942 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 12,382 98 road middle
* 3,571 98 road from rear
* 2,050 98 bldg addition

18,003 98 Weighted Average
18,003 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 6S: Pr to Bio Basin - Lawn

Runoff = 2.44 cfs @ 12.17 hrs,  Volume= 8,078 cf,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 18,147 74 lawn middle
* 841 74 lawn from rear

18,988 74 Weighted Average
18,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 8S: Undetained-Imp

Runoff = 8.53 cfs @ 12.17 hrs,  Volume= 32,898 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 9,450 98 exist bldg
* 0 98 bldg addition
* 12,960 98 new bldg
* 27,184 98 road surface

49,594 98 Weighted Average
49,594 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 9S: Overland-Lawn

Runoff = 7.09 cfs @ 12.17 hrs,  Volume= 23,440 cf,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
55,100 74 >75% Grass cover, Good, HSG C
55,100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 7P: Bio Pond

Inflow Area = 36,991 sf, 48.67% Impervious,  Inflow Depth = 6.49"    for  100 yr somerset event
Inflow = 5.54 cfs @ 12.17 hrs,  Volume= 20,020 cf
Outflow = 4.67 cfs @ 12.24 hrs,  Volume= 18,285 cf,  Atten= 16%,  Lag= 4.0 min
Primary = 4.67 cfs @ 12.24 hrs,  Volume= 18,285 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 120.84' @ 12.24 hrs   Surf.Area= 5,729 sf   Storage= 5,446 cf

Plug-Flow detention time= 128.6 min calculated for 18,259 cf (91% of inflow)
Center-of-Mass det. time= 83.1 min ( 859.3 - 776.2 )

Volume Invert Avail.Storage Storage Description
#1 119.80' 9,445 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

119.80 4,760 0 0
120.00 4,940 970 970
121.00 5,880 5,410 6,380
121.50 6,380 3,065 9,445

Device Routing     Invert Outlet Devices
#1 Primary 120.15' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 120.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.85' 40.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

23



NOAA 24-hr C  100 yr somerset Rainfall=8.20"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 12HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Primary OutFlow  Max=4.61 cfs @ 12.24 hrs  HW=120.84'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 1.60 cfs @ 2.71 fps)
2=Orifice/Grate  (Weir Controls 3.01 cfs @ 1.59 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 3L: Existing-No Reduction

Inflow Area = 110,892 sf, 33.19% Impervious,  Inflow Depth = 6.05"    for  100 yr somerset event
Inflow = 15.86 cfs @ 12.17 hrs,  Volume= 55,931 cf
Primary = 15.86 cfs @ 12.17 hrs,  Volume= 55,931 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Summary for Link 10L: Proposed

Inflow Area = 141,685 sf, 47.71% Impervious,  Inflow Depth = 6.32"    for  100 yr somerset event
Inflow = 19.75 cfs @ 12.18 hrs,  Volume= 74,622 cf
Primary = 19.75 cfs @ 12.18 hrs,  Volume= 74,622 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

24



 
 
 
 
 

WATER QUALITY STORM 
 

 
Proposed motor vehicle surface increase = 15,783 sf 
Proposed motor vehicle surface to bioretention basin (80% TSS removal) = 15,953 sf 
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Summary for Subcatchment 5S: Pr to Bio Basin - Imp

Runoff = 0.66 cfs @ 1.32 hrs,  Volume= 1,552 cf,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NewJersey 2hr  NJ-2hr-1.25Inch Rainfall=1.25"

Area (sf) CN Description
* 12,382 98 road middle
* 3,571 98 road from rear
* 2,050 98 bldg addition

18,003 98 Weighted Average
18,003 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 6S: Pr to Bio Basin - Lawn

Runoff = 0.07 cfs @ 1.50 hrs,  Volume= 117 cf,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NewJersey 2hr  NJ-2hr-1.25Inch Rainfall=1.25"

Area (sf) CN Description
* 18,147 74 lawn middle
* 841 74 lawn from rear

18,988 74 Weighted Average
18,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 7P: Bio Pond

Inflow Area = 36,991 sf, 48.67% Impervious,  Inflow Depth = 0.54"    for  NJ-2hr-1.25Inch event
Inflow = 0.69 cfs @ 1.35 hrs,  Volume= 1,669 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 120.14' @ 2.60 hrs   Surf.Area= 5,071 sf   Storage= 1,669 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
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Volume Invert Avail.Storage Storage Description
#1 119.80' 9,445 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

119.80 4,760 0 0
120.00 4,940 970 970
121.00 5,880 5,410 6,380
121.50 6,380 3,065 9,445

Device Routing     Invert Outlet Devices
#1 Primary 120.15' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 120.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.85' 40.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=119.80'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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GROUNDWATER RECHARGE 

SPREADSHEET 
 

Groundwater is provided by the 4” of gravel proposed below the underdrains 
within the bioretention basin. 
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EMERGENCY SPILLWAY 
 

 
On-site soils: Silt Loam 
Allowable velocity for seeded vegetation: 2.0 fps 
Allowable velocity for sod: 3.0 fps 
 
Velocity during failure: 0.91 fps 
Spillway velocity calculations based on 100-year storm event with failure of all other 
outlets. 
 
Spillway to be stabilized with sod 
 
Water surface elevation:  121.00 
Top of berm:    122.0 (>1’ above the 100 year WSE during failure) 
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Summary for Subcatchment 5S: Pr to Bio Basin - Imp

Runoff = 3.10 cfs @ 12.17 hrs,  Volume= 11,942 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 12,382 98 road middle
* 3,571 98 road from rear
* 2,050 98 bldg addition

18,003 98 Weighted Average
18,003 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 6S: Pr to Bio Basin - Lawn

Runoff = 2.44 cfs @ 12.17 hrs,  Volume= 8,078 cf,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100 yr somerset Rainfall=8.20"

Area (sf) CN Description
* 18,147 74 lawn middle
* 841 74 lawn from rear

18,988 74 Weighted Average
18,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 7P: Bio Pond

Inflow Area = 36,991 sf, 48.67% Impervious,  Inflow Depth = 6.49"    for  100 yr somerset event
Inflow = 5.54 cfs @ 12.17 hrs,  Volume= 20,020 cf
Outflow = 5.33 cfs @ 12.20 hrs,  Volume= 14,511 cf,  Atten= 4%,  Lag= 1.9 min
Primary = 5.33 cfs @ 12.20 hrs,  Volume= 14,511 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 121.00' @ 12.20 hrs   Surf.Area= 5,877 sf   Storage= 6,361 cf

Plug-Flow detention time= 173.1 min calculated for 14,491 cf (72% of inflow)
Center-of-Mass det. time= 78.7 min ( 855.0 - 776.2 )

38



NOAA 24-hr C  100 yr somerset Rainfall=8.20"2194-020 DSE Airport
  Printed  11/5/2021Prepared by Page-Mueller Engineering Consultants

Page 2HydroCAD® 10.00-25  s/n 02658  © 2019 HydroCAD Software Solutions LLC

Volume Invert Avail.Storage Storage Description
#1 119.80' 9,445 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

119.80 4,760 0 0
120.00 4,940 970 970
121.00 5,880 5,410 6,380
121.50 6,380 3,065 9,445

Device Routing     Invert Outlet Devices
#1 Primary 120.15' 1.0' long Sharp-Crested Rectangular Weir X 0.00   

2 End Contraction(s)   
#2 Primary 120.60' 24.0" x 24.0" Horiz. Orifice/Grate X 0.00    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 120.85' 40.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=5.30 cfs @ 12.20 hrs  HW=121.00'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  (Weir Controls 5.30 cfs @ 0.91 fps)
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DRAIN TIME CALCULATIONS 
 
 

Drain time was modeled using half of the minimum design exfiltration rate of 2 inches 
per hour. Basin must drain within 72 hours after peak discharge. 
 
Bioretention Basin: 
Time at peak: 12.3 hours 
Time at emptying: 27.6 hours 
Drain time = 27.6 – 12.3 = 15.3 hours 
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Hydrograph for Pond 7P: Bio Pond (continued)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

10.60 0.25 431 119.89 0.11 0.11 0.00
10.70 0.27 484 119.90 0.11 0.11 0.00
10.80 0.30 546 119.91 0.11 0.11 0.00
10.90 0.33 619 119.93 0.11 0.11 0.00
11.00 0.36 703 119.95 0.11 0.11 0.00
11.10 0.40 800 119.97 0.11 0.11 0.00
11.20 0.46 913 119.99 0.11 0.11 0.00
11.30 0.52 1,046 120.02 0.11 0.11 0.00
11.40 0.58 1,202 120.05 0.12 0.12 0.00
11.50 0.64 1,379 120.08 0.12 0.12 0.00
11.60 0.78 1,587 120.12 0.12 0.12 0.00
11.70 1.02 1,869 120.18 0.13 0.12 0.02
11.80 1.25 2,212 120.25 0.21 0.12 0.10
11.90 1.69 2,634 120.33 0.36 0.12 0.23
12.00 2.58 3,217 120.44 0.60 0.12 0.47
12.10 4.41 4,154 120.61 1.08 0.13 0.95
12.20 5.35 5,156 120.79 3.72 0.13 3.59
12.30 3.24 5,235 120.80 4.01 0.13 3.87
12.40 2.08 4,924 120.75 2.94 0.13 2.81
12.50 1.53 4,657 120.70 2.14 0.13 2.01
12.60 1.24 4,475 120.67 1.68 0.13 1.55
12.70 0.94 4,321 120.64 1.35 0.13 1.22
12.80 0.81 4,190 120.62 1.12 0.13 0.99
12.90 0.73 4,082 120.60 1.01 0.13 0.89
13.00 0.65 3,975 120.58 0.96 0.13 0.83
13.10 0.59 3,862 120.56 0.90 0.13 0.78
13.20 0.52 3,746 120.53 0.85 0.13 0.72
13.30 0.48 3,632 120.51 0.79 0.13 0.67
13.40 0.44 3,523 120.49 0.74 0.13 0.61
13.50 0.40 3,419 120.47 0.69 0.12 0.56
13.60 0.37 3,318 120.46 0.64 0.12 0.52
13.70 0.34 3,221 120.44 0.60 0.12 0.48
13.80 0.32 3,131 120.42 0.56 0.12 0.44
13.90 0.31 3,050 120.41 0.52 0.12 0.40
14.00 0.30 2,977 120.39 0.49 0.12 0.37
14.10 0.29 2,911 120.38 0.47 0.12 0.34
14.20 0.28 2,851 120.37 0.44 0.12 0.32
14.30 0.27 2,796 120.36 0.42 0.12 0.30
14.40 0.26 2,745 120.35 0.40 0.12 0.28
14.50 0.25 2,698 120.34 0.38 0.12 0.26
14.60 0.24 2,653 120.33 0.36 0.12 0.24
14.70 0.23 2,611 120.32 0.35 0.12 0.23
14.80 0.22 2,571 120.31 0.33 0.12 0.21
14.90 0.21 2,532 120.31 0.32 0.12 0.20
15.00 0.20 2,495 120.30 0.31 0.12 0.18
15.10 0.19 2,459 120.29 0.29 0.12 0.17
15.20 0.19 2,424 120.29 0.28 0.12 0.16
15.30 0.18 2,391 120.28 0.27 0.12 0.15
15.40 0.18 2,360 120.27 0.26 0.12 0.14
15.50 0.18 2,332 120.27 0.25 0.12 0.13
15.60 0.17 2,306 120.26 0.24 0.12 0.12
15.70 0.17 2,282 120.26 0.24 0.12 0.12
15.80 0.17 2,260 120.25 0.23 0.12 0.11
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Hydrograph for Pond 7P: Bio Pond (continued)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

26.50 0.00 255 119.85 0.11 0.11 0.00
26.60 0.00 215 119.85 0.11 0.11 0.00
26.70 0.00 175 119.84 0.11 0.11 0.00
26.80 0.00 136 119.83 0.11 0.11 0.00
26.90 0.00 96 119.82 0.11 0.11 0.00
27.00 0.00 60 119.81 0.08 0.08 0.00
27.10 0.00 36 119.81 0.05 0.05 0.00
27.20 0.00 22 119.80 0.03 0.03 0.00
27.30 0.00 14 119.80 0.02 0.02 0.00
27.40 0.00 8 119.80 0.01 0.01 0.00
27.50 0.00 5 119.80 0.01 0.01 0.00
27.60 0.00 3 119.80 0.00 0.00 0.00
27.70 0.00 2 119.80 0.00 0.00 0.00
27.80 0.00 1 119.80 0.00 0.00 0.00
27.90 0.00 1 119.80 0.00 0.00 0.00
28.00 0.00 0 119.80 0.00 0.00 0.00
28.10 0.00 0 119.80 0.00 0.00 0.00
28.20 0.00 0 119.80 0.00 0.00 0.00
28.30 0.00 0 119.80 0.00 0.00 0.00
28.40 0.00 0 119.80 0.00 0.00 0.00
28.50 0.00 0 119.80 0.00 0.00 0.00
28.60 0.00 0 119.80 0.00 0.00 0.00
28.70 0.00 0 119.80 0.00 0.00 0.00
28.80 0.00 0 119.80 0.00 0.00 0.00
28.90 0.00 0 119.80 0.00 0.00 0.00
29.00 0.00 0 119.80 0.00 0.00 0.00
29.10 0.00 0 119.80 0.00 0.00 0.00
29.20 0.00 0 119.80 0.00 0.00 0.00
29.30 0.00 0 119.80 0.00 0.00 0.00
29.40 0.00 0 119.80 0.00 0.00 0.00
29.50 0.00 0 119.80 0.00 0.00 0.00
29.60 0.00 0 119.80 0.00 0.00 0.00
29.70 0.00 0 119.80 0.00 0.00 0.00
29.80 0.00 0 119.80 0.00 0.00 0.00
29.90 0.00 0 119.80 0.00 0.00 0.00
30.00 0.00 0 119.80 0.00 0.00 0.00
30.10 0.00 0 119.80 0.00 0.00 0.00
30.20 0.00 0 119.80 0.00 0.00 0.00
30.30 0.00 0 119.80 0.00 0.00 0.00
30.40 0.00 0 119.80 0.00 0.00 0.00
30.50 0.00 0 119.80 0.00 0.00 0.00
30.60 0.00 0 119.80 0.00 0.00 0.00
30.70 0.00 0 119.80 0.00 0.00 0.00
30.80 0.00 0 119.80 0.00 0.00 0.00
30.90 0.00 0 119.80 0.00 0.00 0.00
31.00 0.00 0 119.80 0.00 0.00 0.00
31.10 0.00 0 119.80 0.00 0.00 0.00
31.20 0.00 0 119.80 0.00 0.00 0.00
31.30 0.00 0 119.80 0.00 0.00 0.00
31.40 0.00 0 119.80 0.00 0.00 0.00
31.50 0.00 0 119.80 0.00 0.00 0.00
31.60 0.00 0 119.80 0.00 0.00 0.00
31.70 0.00 0 119.80 0.00 0.00 0.00
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ON-SITE SOILS 
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 Montgomery Township, Somerset County, New Jersey 
 Soil Logs and Interpretation 
  
Applicant's Name       Princeton Airport              Block   34001     Lot      57             

Log ID =   1            Date: 3/30/21 
Depth 
(inches) 
Top-Bottom 

Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse 
Fragment, If Present; Structure; Moist or Dry Consistence; Mottling - Abundance, Size and 
Contrast, If Present   

  0-10” (7.5YR4/3) Loam; granular, friable 
10-14” (5YR4/4) Gravelly Loam, 15% Gravel, subangular blocky, friable 

14-67” (5YR4/4) Fractured Shale; 10% Loam 
 
No Mottling, Groundwater @ 38” 
Machine Refusal @ 67” 
 
67”  Total Depth            

Depth in Inches: 
 1st Seepage             
 Infiltration              
 24 Hour Static   38”         
 SHWT  38”      Date:  3/20/21    
 Highest Mottling            
 Non-soil             
Soil Limiting Zones:  Depths as Indicated (In Inches): 
 Fractured Rock Substratum (top)        14”   
 Massive Rock Substratum (top)         67”  
 Excessively Coarse Horizon (top to bottom)       
 Excessively Coarse Substratum (top)         
 Hydraulically Restrictive Horizon (top to bottom)      
 Hydraulically Restrictive Substratum (top)        
 Perched Zone of Saturation (top to bottom)                                                         
 Regional Zone of Saturation – (top)        
 Soil Suitability Class (from table 10.1)   IIScSrWr                 
 Type of Field (from table 10.1)      Rain Garden      
 

I hereby certify that the information furnished on Form 2B of this application is true and accurate.  I am aware that falsification of data is a violation of the Water 
Pollution Control Act (N.J.S.A.58:10a-1 et seq.) and is subject to penalties as prescribed in N.J.A.C.7:14-8.  I further certify that all borings and excavations on 
this lot have been properly backfilled for safety purposes. 
 
 
Signature of Site Evaluator                          Kyle Paterson   Date:  3/21/21  
 
 
Signature of Professional Engineer                                              License No.  
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 Montgomery Township, Somerset County, New Jersey 
 Soil Logs and Interpretation 
  
Applicant's Name       Princeton Airport              Block   34001     Lot      57             

Log ID =   2            Date: 3/30/21 
Depth 
(inches) 
Top-Bottom 

Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse 
Fragment, If Present; Structure; Moist or Dry Consistence; Mottling - Abundance, Size and 
Contrast, If Present   

  0-10” (7.5YR4/3) Loam; granular, friable 
10-40” (5YR4/4) Loam, subangular blocky, friable 

40-70” (5YR4/4) Fractured Shale; 10% Loam 
 
No Mottling, Groundwater @ 44” 
Machine Refusal @ 70” 
 
70”  Total Depth            

Depth in Inches: 
 1st Seepage             
 Infiltration              
 24 Hour Static   44”         
 SHWT  44”      Date:  3/20/21    
 Highest Mottling            
 Non-soil             
Soil Limiting Zones:  Depths as Indicated (In Inches): 
 Fractured Rock Substratum (top)        40”   
 Massive Rock Substratum (top)         70”  
 Excessively Coarse Horizon (top to bottom)       
 Excessively Coarse Substratum (top)         
 Hydraulically Restrictive Horizon (top to bottom)      
 Hydraulically Restrictive Substratum (top)        
 Perched Zone of Saturation (top to bottom)                                                         
 Regional Zone of Saturation – (top)        
 Soil Suitability Class (from table 10.1)   IIScSrWr                
 Type of Field (from table 10.1)      Rain Garden      
 

I hereby certify that the information furnished on Form 2B of this application is true and accurate.  I am aware that falsification of data is a violation of the Water 
Pollution Control Act (N.J.S.A.58:10a-1 et seq.) and is subject to penalties as prescribed in N.J.A.C.7:14-8.  I further certify that all borings and excavations on 
this lot have been properly backfilled for safety purposes. 
 
 
Signature of Site Evaluator                          Kyle Paterson   Date:  3/21/21  
 
 
Signature of Professional Engineer                                              License No.  
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 Montgomery Township, Somerset County, New Jersey 
 Soil Logs and Interpretation 
  
Applicant's Name       Princeton Airport              Block   34001     Lot      57             

Log ID =   3            Date: 3/30/21 
Depth 
(inches) 
Top-Bottom 

Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse 
Fragment, If Present; Structure; Moist or Dry Consistence; Mottling - Abundance, Size and 
Contrast, If Present   

  0-8” (7.5YR4/3) Silt Loam; granular, friable 
  8-60” (5YR4/4) Fractured Shale; 10% Loam 
 
5YR 6/1 Mottling @ 8-16”, Groundwater @ 16” 
Machine Refusal @ 60” 
 
60”  Total Depth            

Depth in Inches: 
 1st Seepage             
 Infiltration              
 24 Hour Static   16”         
 SHWT  16”      Date:  3/20/21          
 Highest Mottling            
 Non-soil             
Soil Limiting Zones:  Depths as Indicated (In Inches): 
 Fractured Rock Substratum (top)          8”   
 Massive Rock Substratum (top)         67”  
 Excessively Coarse Horizon (top to bottom)       
 Excessively Coarse Substratum (top)         
 Hydraulically Restrictive Horizon (top to bottom)      
 Hydraulically Restrictive Substratum (top)        
 Perched Zone of Saturation (top to bottom)                                                         
 Regional Zone of Saturation – (top)        
 Soil Suitability Class (from table 10.1)   IIIWrIIScSr               
 Type of Field (from table 10.1)      Rain Garden      
 

I hereby certify that the information furnished on Form 2B of this application is true and accurate.  I am aware that falsification of data is a violation of the Water 
Pollution Control Act (N.J.S.A.58:10a-1 et seq.) and is subject to penalties as prescribed in N.J.A.C.7:14-8.  I further certify that all borings and excavations on 
this lot have been properly backfilled for safety purposes. 
 
 
Signature of Site Evaluator                          Kyle Paterson   Date:  3/21/21  
 
 
Signature of Professional Engineer                                              License No.  
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 Montgomery Township, Somerset County, New Jersey 
 Soil Logs and Interpretation 
  
Applicant's Name       Princeton Airport              Block   34001     Lot      57             

Log ID =   4            Date: 3/30/21 
Depth 
(inches) 
Top-Bottom 

Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse 
Fragment, If Present; Structure; Moist or Dry Consistence; Mottling - Abundance, Size and 
Contrast, If Present   

   0-8” (7.5YR4/4) Silt Loam; granular, friable 

   8-40” (5YR4/4) Silt Loam; granular, friable 
  40-68” (5YR4/4) Fractured Shale; 10% Loam 
 
5YR 6/1 Mottling @ 8-40”, Groundwater @ 18” 
Machine Refusal @ 68” 
 
68”  Total Depth            

Depth in Inches: 
 1st Seepage             
 Infiltration              
 24 Hour Static   18”         
 SHWT  18”      Date:  3/20/21          
 Highest Mottling            
 Non-soil             
Soil Limiting Zones:  Depths as Indicated (In Inches): 
 Fractured Rock Substratum (top)        40”   
 Massive Rock Substratum (top)         68”  
 Excessively Coarse Horizon (top to bottom)       
 Excessively Coarse Substratum (top)         
 Hydraulically Restrictive Horizon (top to bottom)      
 Hydraulically Restrictive Substratum (top)        
 Perched Zone of Saturation (top to bottom)                                                         
 Regional Zone of Saturation – (top)        
 Soil Suitability Class (from table 10.1)   IIIWrIIScSr               
 Type of Field (from table 10.1)      Rain Garden      
 

I hereby certify that the information furnished on Form 2B of this application is true and accurate.  I am aware that falsification of data is a violation of the Water 
Pollution Control Act (N.J.S.A.58:10a-1 et seq.) and is subject to penalties as prescribed in N.J.A.C.7:14-8.  I further certify that all borings and excavations on 
this lot have been properly backfilled for safety purposes. 
 
 
Signature of Site Evaluator                          Kyle Paterson   Date:  3/21/21  
 
 
Signature of Professional Engineer                                              License No.  
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SOIL TESTING LOCATION MAP 
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III. STORM DRAINAGE SYSTEM DESIGN 
 

The proposed stormwater management collection system has been designed for 
the 25-year storm event. The 25-year storm was used to insure all proposed runoff 
would be collected and piped to the stormwater management system serving the 
site.  The outlet pipe from the proposed detention basin and the pipe from the 
upper swale have has been designed to convey the 100-year discharge.  Runoff for 
the collection system was calculated using the Rational Method. 
 
The Rational Method formula is Q = CxIxA; the following defines each variable: 
 
Q = Peak runoff rate in cubic feet per second 
C = Weighted coefficient of runoff 
I = Rainfall intensity in inches per hour 
A = Drainage area in acres 
 
The time of concentrations were calculated for the individual drainage areas 
separately, with the required minimum of 10 minutes used for all areas.   
 
All proposed pipe in the roadway is to be RCP (Reinforced Concrete Pipe) pipe 
with a minimum diameter of 12”.   
 
The following pages contain these calculations. 

58



P
IP

E
 C

A
LC

U
LA

T
IO

N
S

N
O

T
E

S:

P
ro

je
ct

: 
P

ri
nc

et
on

 A
ir

po
rt

C
om

pu
te

d 
B

y:
 T

B
B

1)
 D

es
ig

n 
m

et
ho

d 
us

ed
 is

 R
at

io
na

l M
et

ho
d

5)
 V

el
oc

ity
 p

er
ce

nt
 (

%
V

) 
fr

om
 h

yd
ra

ul
ic

 e
le

m
e

nt
s 

ta
bl

e
Jo

b 
#:

 2
19

4-
02

0
C

he
ck

ed
 B

y:
 C

A
M

2)
 "

E
X

" 
de

no
te

s 
ex

is
tin

g 
st

ru
ct

ur
e

6)
 A

ll 
pi

pe
 s

ha
ll 

be
 C

la
ss

 II
I r

ei
nf

or
ce

d 
co

nc
re

te
 p

ip
e 

un
le

ss
 o

th
er

w
is

e 
no

te
d

Lo
ca

tio
n:

 M
on

tg
om

er
y

D
at

e:
11

/5
/2

02
1

3)
 W

ei
gh

te
d 

R
un

of
f 

C
oe

ff
ic

ie
nt

 b
as

ed
 o

n 
C

 v
al

ue
s 

of
 0

.2
5 

fo
r 

gr
as

se
d 

ar
ea

s 
an

d 
0.

99
 f

or
 p

av
em

en
t

4)
 A

dj
us

te
d 

C
 v

al
ue

s 
us

ed
  

to
 d

et
er

m
in

e 
eq

ui
va

le
nt

 R
at

io
na

l M
et

ho
d 

pe
ak

 r
un

of
fs

 f
or

 b
as

in
 o

ut
flo

w
s

STORM

I
P

E
A

K
 

R
U

N
O

F
F

P
IP

IN
G

 D
A

T
A

 
 

 
 

F
R

O
M

T
O

In
c.

 A
re

a
T

ot
al

 
A

re
a

%
 Im

pe
rv

- 
 

io
us

W
ei

gh
te

d 
In

cr
e-

  
  

m
en

ta
l  

  
"C

"

In
cr

e-
 

m
en

ta
l

T
ot

al
  

  
 

A
 x

 C
Y

ea
r

in
/h

r.
Q

a 
C

F
S

T
o 

In
le

t 
M

in
.

T
o 

U
pp

er
 

E
nd

D
ia

. 
  

  
 

(I
N

)
Le

ng
th

  
(F

T
)

M
an

. 
"n

"
%

 S
lo

pe
Q

f 
F

ul
l  

  
(C

F
S

)
V

f 
F

ul
l  

  
  

 
(F

P
S

)

%
Q

 
Q

a/
Q

f 
x1

00

%
V

 
(V

a/
V

f)
 x

 
10

0

V
ac

tu
al

  
  

 
(F

P
S

)
U

pp
er

 E
nd

Lo
w

er
 E

nd
U

pp
er

  
E

nd
Lo

w
er

  
E

nd
U

pp
er

 
E

nd
Lo

w
er

 E
nd

U
pp

er
 

E
nd

Lo
w

er
 

E
nd

F
R

O
M

T
O

F
E

S
 

E
x.

 B
ld

g
2.

0
0.

28
0.

28
76

%
0.

81
0.

23
0.

23
25

6.
47

1.
47

10
.0

0
10

.0
0

12
20

4
0.

01
2

0.
50

2.
73

3.
47

54
10

2.
5

3.
56

12
0.

82
  

 
11

9.
80

  
 

12
5.

00
  

N
A

4.
18

N
A

3.
01

N
A

E
x.

 B
ld

g
2

F
E

S

P
r.

 B
ld

g
1.

0
0.

10
0.

10
81

%
0.

85
0.

08
0.

08
25

6.
47

0.
55

10
.0

0
10

.0
0

12
16

5
0.

01
2

0.
50

2.
74

3.
48

20
78

2.
72

12
0.

63
  

 
11

9.
80

  
 

12
5.

00
  

N
A

4.
37

N
A

3.
20

N
A

P
r.

 B
ld

g
1

*
*

O
C

S
E

x.
 I

nl
et

0.
85

0.
85

62
%

0.
71

0.
60

0.
60

10
0

7.
78

4.
67

10
.0

0
10

.0
0

12
42

0.
01

2
5.

00
8.

63
10

.9
9

54
10

2.
5

11
.2

6
11

5.
20

  
 

11
3.

10
  

 
12

0.
50

  
N

A
5.

30
N

A
4.

13
N

A
O

C
S

E
x.

 I
nl

et

* 
- 

A
dj

us
te

d 
to

 r
ef

le
ct

 1
00

 y
ea

r 
flo

w
 f

ro
m

 b
as

in

S
T

R
U

C
T

U
R

E
R

U
N

O
F

F
 

C
O

E
F

F
IC

IE
N

T
 "

C
"

"A
" 

x 
"C

"
P

IP
IN

G
 IN

P
U

T
G

R
A

T
E

 T
O

 T
O

P
 O

F
 

P
IP

E
 C

LE
A

R
A

N
C

E
G

R
A

T
E

/R
IM

 
E

LE
V

A
T

IO
N

G
R

A
T

E
 T

O
 IN

V
E

R
T

 
E

LE
V

A
T

IO
N

A
R

E
A

 (
A

cr
es

)
T

IM
E

 O
F

 C
O

N
C

E
N

.
IN

V
E

R
T

 E
LE

V
A

T
IO

N

21
94

-0
20

-s
to

rm
 p

ip
e 

ca
lc

s.
xl

s.
xl

s
11

/5
/2

02
1

3:
09

 P
M

59



 
 
 
 
 
 
 
 
 

 
SOIL EROSION 

CALCULATIONS 
 

 
 

 

60



 

Project: Princeton Airport Computed by: TBB  11/5/2021
Job#: 2194-020 Checked by: 

 

FLARED END SECTION 1.0

Criteria:  N.J. Soil Erosion and Sediment Control Standards (Section 12)
.

INPUT

Pipe size, D(o) = 12 in 1.00
1/2 D(o) = 6.0 in
0.2*D(o) = 0.2 ft
Tailwater, Tw = 0.6 ft (from basin routings-2 YR Stage)
Use Tw = 0.6 ft
Is apron confined? (yes/no) - no

 
 

OUTPUT  

Since TW>1/2*Do, La = 3Q/Do^(1/2)
     = 1.7 ft
Use La = 2 ft

W = 3Do + 0.4La
     = 3.7 ft  
Use W = 4 ft  

d(50) = (0.02/Tw)(Q/Do)^(4/3)
       = 0.17 in
Use d(50) = 3 in

Th = 2*d(50) w/filter fabric  
Th = 6 in w/filter fabric

Bottom slope = 0.0%

25 year flow, Q(25) = 0.550 cfs

 

 

 

Volume of rip-rap required = 0.2 cy
Area of filter fabric required = 5.7 sf

L
E

N
G

T
H

 (L
a)

WIDTH (W)

L
E

N
G

T
H

 (L
a)

3 x Do

L
E

N
G

T
H

 (L
a)

2194-020-Conduit Outlet Protection.xls.xls
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Project: Princeton Airport Computed by: TBB  11/5/2021
Job#: 2194-020 Checked by: 

 

FLARED END SECTION 2.0

Criteria:  N.J. Soil Erosion and Sediment Control Standards (Section 12)
.

INPUT

Pipe size, D(o) = 12 in 1.00
1/2 D(o) = 6.0 in
0.2*D(o) = 0.2 ft
Tailwater, Tw = 0.6 ft (from basin routings-2 YR Stage)
Use Tw = 0.6 ft
Is apron confined? (yes/no) - no

 
 

OUTPUT  

Since TW>1/2*Do, La = 3Q/Do^(1/2)
     = 4.4 ft
Use La = 5 ft

W = 3Do + 0.4La
     = 4.8 ft  
Use W = 5 ft  

d(50) = (0.02/Tw)(Q/Do)^(4/3)
       = 0.63 in
Use d(50) = 3 in

Th = 2*d(50) w/filter fabric  
Th = 6 in w/filter fabric

Bottom slope = 0.0%

25 year flow, Q(25) = 1.470 cfs

 

 

Volume of rip-rap required = 0.5 cy
Area of filter fabric required = 17.6 sf

 

L
E

N
G

T
H

 (L
a)

WIDTH (W)

L
E

N
G

T
H

 (L
a)

3 x Do

L
E

N
G

T
H

 (L
a)

2194-020-Conduit Outlet Protection.xls.xls
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