
 

APPENDIX M 

Engineering Reports 
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APPENDIX M.3 

Signature South – Engineer's Report 
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Water Quality Calculations  

  



Basin Model
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025







Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSDH A2 Imperv Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 3.320 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 4,049 cuft

Drainage Area = 1.15 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 3.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484

Time (min)

0 10 20 30 40 50 60 70 80 90 100 110 120 130
0

1

2

3

4

Qp = 3.320 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A2 Hyd. No. 2

Hydrograph Type = Pond Route Peak Flow = 0.136 cfs

Storm Frequency = 1-yr Time to Peak = 108 min

Time Interval = 1 min Hydrograph Volume = 3,939 cuft

Inflow Hydrograph = 1 - PR WSDH A2 Imperv Max. Elevation = 0.99 ft

Pond Name = Pervious Pavement A2 Max. Storage = 3,592 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 7.21 hrs

PR WSDH A2 Imperv Pervious Pavement A2
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A2 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

0.50

40.00

None

0.00 0.50 18,362 0.000 0.000

0.50 1.00 18,362 3,672 3,672

1.00 1.50 18,362 3,672 7,345

1.50 2.00 18,362 3,672 11,017

2.00 2.50 18,362 3,672 14,690

2.50 3.00 18,362 3,672 18,362

1-yr  Contours

Total Storage (cuft)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A2 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 3

18 3

1 1

0.50 0.50

0.60 0.60

10

1

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

2

3.5

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond 1-yr  Pond Outflow

Discharge (cfs)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A2 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 0.50 0.000 0.000 0.000 0.000 0.000

0.50 1.00 3,672 0.138 ic 0.138 0.000 0.138

1.00 1.50 7,345 0.212 ic 0.212 0.000 0.212

1.50 2.00 11,017 0.267 ic 0.267 0.000 0.267

2.00 2.50 14,690 4.200 oc 0.159 4.040 s 4.200

2.50 3.00 18,362 9.226 oc 0.149 9.077 s 9.226

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A2 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A3 Pvmt-WQ1 Hyd. No. 4

Hydrograph Type = NRCS Runoff Peak Flow = 2.685 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 3,305 cuft

Drainage Area = 0.88 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 4.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A3 Pvmt-WQ2 Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 2.777 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 3,417 cuft

Drainage Area = 0.91 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 4.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A3 Imp-Roof Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 1.709 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 2,103 cuft

Drainage Area = 0.56 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 4.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A3 Combined Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 7.170 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Hydrograph Volume = 8,825 cuft

Inflow Hydrographs = 4, 5, 6 Total Contrib. Area = 2.35 ac

PR WSHD A3 Pvmt-WQ1 PR WSHD A3 Pvmt-WQ2 PR WSHD A3 Imp-Roof PR WSHD A3 Combined
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A3 Hyd. No. 8

Hydrograph Type = Pond Route Peak Flow = 0.000 cfs

Storm Frequency = 1-yr Time to Peak = 0 min

Time Interval = 1 min Hydrograph Volume = 0.000 cuft

Inflow Hydrograph = 6 - PR WSHD A3 Imp-Roof Max. Elevation = 1.67 ft

Pond Name = Stormtrap A3 Max. Storage = 2,103 cuft

Pond Routing by Storage Indication Method

Qp = 0.000 cfs



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A3 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

1.60

100.00

Conic

0.00 1.60 30,793 0.000 0.000

1.00 2.60 30,793 30,790 30,790

2.00 3.60 30,793 30,790 61,580

2.50 4.10 30,793 15,395 76,975

1-yr  Contours

Total Storage (cuft)

0 10000 20000 30000 40000 50000 60000 70000
1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

Stage-Storage



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A3 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 2.5

18 2.5

1 1

1.60 1.90

0.60 0.60

10

.3

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

3.75

2

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond Pond Outflow

Discharge (cfs)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A3 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 1.60 0.000 0.000 0.000 0.000 0.000

1.00 2.60 30,790 0.127 oc 0.127 0.000 0.127

2.00 3.60 61,580 0.207 oc 0.207 0.000 0.207

2.50 4.10 76,975 1.559 oc 0.193 1.367 1.559

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A3 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A4 Imp-WQ3 Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 3.082 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 3,793 cuft

Drainage Area = 1.01 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 4.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A4 Imp-WQ4 Hyd. No. 11

Hydrograph Type = NRCS Runoff Peak Flow = 3.356 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 4,131 cuft

Drainage Area = 1.1 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 4.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A4 Combined Hyd. No. 12

Hydrograph Type = Junction Peak Flow = 6.438 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Hydrograph Volume = 7,924 cuft

Inflow Hydrographs = 10, 11 Total Contrib. Area = 2.11 ac

PR WSHD A4 Imp-WQ3 PR WSHD A4 Imp-WQ4 PR WSHD A4 Combined
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A4 Hyd. No. 13

Hydrograph Type = Pond Route Peak Flow = 0.000 cfs

Storm Frequency = 1-yr Time to Peak = 0 min

Time Interval = 1 min Hydrograph Volume = 0.000 cuft

Inflow Hydrograph = 12 - PR WSHD A4 Combined Max. Elevation = 1.86 ft

Pond Name = Stormtrap A4 Max. Storage = 7,924 cuft

Pond Routing by Storage Indication Method

Qp = 0.000 cfs



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A4 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

1.60

100.00

Ave End Area

0.00 1.60 30,793 0.000 0.000

1.00 2.60 30,793 30,793 30,793

2.00 3.60 30,793 30,793 61,586

2.50 4.10 30,793 15,397 76,983

1-yr  Contours

Total Storage (cuft)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A4 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 2.5

18 2.5

1 1

1.60 1.90

0.60 0.60

10

.3

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

3.75

2

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond Pond Outflow

Discharge (cfs)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A4 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 1.60 0.000 0.000 0.000 0.000 0.000

1.00 2.60 30,793 0.127 oc 0.127 0.000 0.127

2.00 3.60 61,586 0.207 oc 0.207 0.000 0.207

2.50 4.10 76,983 1.559 oc 0.193 1.367 1.559

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A4 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A5 Imperv Hyd. No. 15

Hydrograph Type = NRCS Runoff Peak Flow = 2.223 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 2,711 cuft

Drainage Area = 0.77 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 2.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A5 Perv Hyd. No. 16

Hydrograph Type = NRCS Runoff Peak Flow = 0.030 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 29.4 cuft

Drainage Area = 0.05 ac Curve Number = 80.00

Tc Method = User Time of Conc. (Tc) = 2.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A5 Combined Hyd. No. 17

Hydrograph Type = Junction Peak Flow = 2.253 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Hydrograph Volume = 2,740 cuft

Inflow Hydrographs = 15, 16 Total Contrib. Area = 0.82 ac

PR WSHD A5 Imperv PR WSHD A5 Perv PR WSHD A5 Combined
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Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavemnt A5 Hyd. No. 18

Hydrograph Type = Pond Route Peak Flow = 0.119 cfs

Storm Frequency = 1-yr Time to Peak = 107 min

Time Interval = 1 min Hydrograph Volume = 2,719 cuft

Inflow Hydrograph = 17 - PR WSHD A5 Combined Max. Elevation = 4.03 ft

Pond Name = Pervious Pavement A5 Max. Storage = 2,343 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 4.69 hrs

PR WSHD A5 Combined Pervious Pavemnt A5

Time (hrs)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A5 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

3.40

40.00

Ave End Area

0.00 3.40 9,282 0.000 0.000

1.00 4.40 9,282 3,713 3,713

2.00 5.40 9,282 3,713 7,426

3.00 6.40 9,282 3,713 11,138

1-yr  Contours

Total Storage (cuft)

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
3

4

5

6

7

0

1

2

3

Stage-Storage



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A5 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 2.5

18 2.5

1 1

2.00 3.40

0.60 0.60

10

.3

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

5

1.75

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond 1-yr  Pond Outflow

Discharge (cfs)
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A5 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 3.40 0.000 0.000 0.000 0.000 0.000

1.00 4.40 3,713 0.155 oc 0.155 0.000 0.155

2.00 5.40 7,426 1.687 oc 0.226 1.461 1.687

3.00 6.40 11,138 9.806 oc 0.240 9.566 9.806

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A5 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A6 Imperv Hyd. No. 20

Hydrograph Type = NRCS Runoff Peak Flow = 1.184 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 1,444 cuft

Drainage Area = 0.41 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 2.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Qp = 1.184 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A6 Perv Hyd. No. 21

Hydrograph Type = NRCS Runoff Peak Flow = 0.077 cfs

Storm Frequency = 1-yr Time to Peak = 69 min

Time Interval = 1 min Runoff Volume = 104 cuft

Drainage Area = 0.17 ac Curve Number = 80.00

Tc Method = User Time of Conc. (Tc) = 8.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484

Time (min)
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Qp = 0.077 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A6 Combined Hyd. No. 22

Hydrograph Type = Junction Peak Flow = 1.230 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Hydrograph Volume = 1,548 cuft

Inflow Hydrographs = 20, 21 Total Contrib. Area = 0.58 ac

PR WSHD A6 Imperv PR WSHD A6 Perv PR WSHD A6 Combined

Time (min)
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Qp = 1.230 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A6 Hyd. No. 23

Hydrograph Type = Pond Route Peak Flow = 0.090 cfs

Storm Frequency = 1-yr Time to Peak = 107 min

Time Interval = 1 min Hydrograph Volume = 1,531 cuft

Inflow Hydrograph = 22 - PR WSHD A6 Combined Max. Elevation = 2.96 ft

Pond Name = Pervious Pavement A6 Max. Storage = 1,257 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 3.55 hrs

PR WSHD A6 Combined Pervious Pavement A6

Time (hrs)
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Qp = 0.090 cfs



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A6 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

2.50

40.00

Ave End Area

0.00 2.50 6,808 0.000 0.000

1.00 3.50 6,808 2,723 2,723

2.00 4.50 6,808 2,723 5,446

3.00 5.50 6,808 2,723 8,170

1-yr  Contours

Total Storage (cuft)

0 1000 2000 3000 4000 5000 6000 7000 8000
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Stage-Storage



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A6 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 2.5

18 2.5

1 1

2.50 2.50

0.60 0.60

10

.3

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

4.75

2.5

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond 1-yr  Pond Outflow

Discharge (cfs)

0 1 2 3 4 5 6

3

4

5

0

1

2

3
Stage-Discharge



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A6 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 2.50 0.000 0.000 0.000 0.000 0.000

1.00 3.50 2,723 0.146 oc 0.146 0.000 0.146

2.00 4.50 5,446 0.216 oc 0.216 0.000 0.216

3.00 5.50 8,170 5.544 oc 0.185 5.359 5.544

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Pervious Pavement A6 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD A7 Imperv Hyd. No. 25

Hydrograph Type = NRCS Runoff Peak Flow = 4.821 cfs

Storm Frequency = 1-yr Time to Peak = 65 min

Time Interval = 1 min Runoff Volume = 5,880 cuft

Drainage Area = 1.67 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 2.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484

Time (min)
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Qp = 4.821 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A7 Hyd. No. 26

Hydrograph Type = Pond Route Peak Flow = 0.000 cfs

Storm Frequency = 1-yr Time to Peak = 0 min

Time Interval = 1 min Hydrograph Volume = 0.000 cuft

Inflow Hydrograph = 25 - PR WSHD A7 Imperv Max. Elevation = 4.15 ft

Pond Name = Stormtrap A7 Max. Storage = 5,880 cuft

Pond Routing by Storage Indication Method

Qp = 0.000 cfs



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A7 Stage-Storage

Description Input

Stage / Storage Table

Stage
(ft)

Elevation
(ft)

Contour Area
(sqft)

Incr. Storage
(cuft)

Total Storage
(cuft)

User Defined Contours

Bottom Elevation, ft

Voids (%)

Volume Calc

3.00

100.00

Conic

0.00 3.00 5,130 0.000 0.000

1.00 4.00 5,130 5,129 5,129

2.00 5.00 5,130 5,129 10,259

2.50 5.50 5,130 2,565 12,824

2.75 5.75 5,130 1,282 14,106

1-yr  Contours

Total Storage (cuft)
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3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

Stage-Storage



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A7 Stage-Discharge

Culvert / Orifices

Rise, in

Span, in

No. Barrels

Invert Elevation, ft

Orifice Coefficient, Co

Length, ft

Barrel Slope, %

N-Value, n

Cir Culvert
Orifice

1 (m) 2 3

18 2.5

18 2.5

1 1

3.00 4.20

0.60 0.60

10

.3

0.012

Perforated Riser

Hole Diameter, in

No. holes

Invert Elevation, ft

Height, ft

Orifice Coefficient, Co

Weirs

Shape / Type

Crest Elevation, ft

Crest Length, ft

Angle, deg

Weir Coefficient, Cw

Riser
Weir

1 (m) 2 3

Rectangular

4.5

8

3.3

Ancillary

Exfiltration, in/hr

m = Flows through Culvert, i = Independent

Top of Pond Pond Outflow

Discharge (cfs)

0 1 2 3 4 5 6 7 8 9 10 11 12
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Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A7 Stage-Storage-Discharge Summary

Stage
(ft)

Elev.
(ft)

Storage
(cuft)

Culvert
(cfs)

Orifices, cfs

1 2 3

Riser
(cfs)

Weirs, cfs

1 2 3

Pf Riser
(cfs)

Exfil
(cfs)

User
(cfs)

Total
(cfs)

0.00 3.00 0.000 0.000 0.000 0.000 0.000

1.00 4.00 5,129 0.000 0.000 0.000 0.000

2.00 5.00 10,259 6.765 oc 0.064 6.701 s 6.765

2.50 5.50 12,824 10.82 oc 0.042 10.78 s 10.82

2.75 5.75 14,106 11.89 ic 0.034 11.86 s 11.89

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir



Pond Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Stormtrap A7 Pond Drawdown

Stage (ft)



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Watershed A Combined Hyd. No. 28

Hydrograph Type = Junction Peak Flow = 0.346 cfs

Storm Frequency = 1-yr Time to Peak = 107 min

Time Interval = 1 min Hydrograph Volume = 8,189 cuft

Inflow Hydrographs Total Contrib. Area = 0.0 ac

Pervious Pavement A2 Pervious Pavemnt A5 Pervious Pavement A6 Watershed A Combined

Time (hrs)
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Qp = 0.346 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD B Perv Hyd. No. 30

Hydrograph Type = NRCS Runoff Peak Flow = 0.535 cfs

Storm Frequency = 1-yr Time to Peak = 164 min

Time Interval = 1 min Runoff Volume = 4,034 cuft

Drainage Area = 9.5 ac Curve Number = 77.00

Tc Method = User Time of Conc. (Tc) = 138.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Qp = 0.535 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD B Imperv Hyd. No. 31

Hydrograph Type = NRCS Runoff Peak Flow = 1.244 cfs

Storm Frequency = 1-yr Time to Peak = 113 min

Time Interval = 1 min Runoff Volume = 6,024 cuft

Drainage Area = 1.6 ac Curve Number = 98.00

Tc Method = User Time of Conc. (Tc) = 82.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Qp = 1.244 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD B Combined Hyd. No. 32

Hydrograph Type = Junction Peak Flow = 1.517 cfs

Storm Frequency = 1-yr Time to Peak = 120 min

Time Interval = 1 min Hydrograph Volume = 10,058 cuft

Inflow Hydrographs = 30, 31 Total Contrib. Area = 11.1 ac

PR WSHD B Perv PR WSHD B Imperv PR WSHD B Combined
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Qp = 1.517 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR POA - 1 Hyd. No. 34

Hydrograph Type = Junction Peak Flow = 1.860 cfs

Storm Frequency = 1-yr Time to Peak = 120 min

Time Interval = 1 min Hydrograph Volume = 18,246 cuft

Inflow Hydrographs Total Contrib. Area = 0.0 ac

Watershed A Combined PR WSHD B Combined PR POA - 1
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Qp = 1.860 cfs



Hydrograph Report
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

PR WSHD C PervPOA-2 Hyd. No. 35

Hydrograph Type = NRCS Runoff Peak Flow = 0.021 cfs

Storm Frequency = 1-yr Time to Peak = 70 min

Time Interval = 1 min Runoff Volume = 31.4 cuft

Drainage Area = 0.05 ac Curve Number = 80.00

Tc Method = User Time of Conc. (Tc) = 10.0 min

Total Rainfall = 1.25 in Design Storm = NJ WQ Storm

Storm Duration = 2 hrs Shape Factor = 484
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Qp = 0.021 cfs



Hydrograph 1-yr Summary
Hydrology Studio v 3.0.0.38

File: Proposed HydrologyWater Quality.hys

07-31-2025

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(min)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff PR WSDH A2 Imperv 3.320 65 4,049 ----

2 Pond Route Pervious Pavement A2 0.136 108 3,939 1 0.99 3,592

4 NRCS Runoff PR WSHD A3 Pvmt-WQ1 2.685 65 3,305 ----

5 NRCS Runoff PR WSHD A3 Pvmt-WQ2 2.777 65 3,417 ----

6 NRCS Runoff PR WSHD A3 Imp-Roof 1.709 65 2,103 ----

7 Junction PR WSHD A3 Combined 7.170 65 8,825 4, 5, 6

8 Pond Route Stormtrap A3 0.000 0 0.000 6 1.67 2,103

10 NRCS Runoff PR WSHD A4 Imp-WQ3 3.082 65 3,793 ----

11 NRCS Runoff PR WSHD A4 Imp-WQ4 3.356 65 4,131 ----

12 Junction PR WSHD A4 Combined 6.438 65 7,924 10, 11

13 Pond Route Stormtrap A4 0.000 0 0.000 12 1.86 7,924

15 NRCS Runoff PR WSHD A5 Imperv 2.223 65 2,711 ----

16 NRCS Runoff PR WSHD A5 Perv 0.030 65 29.4 ----

17 Junction PR WSHD A5 Combined 2.253 65 2,740 15, 16

18 Pond Route Pervious Pavemnt A5 0.119 107 2,719 17 4.03 2,343

20 NRCS Runoff PR WSHD A6 Imperv 1.184 65 1,444 ----

21 NRCS Runoff PR WSHD A6 Perv 0.077 69 104 ----

22 Junction PR WSHD A6 Combined 1.230 65 1,548 20, 21

23 Pond Route Pervious Pavement A6 0.090 107 1,531 22 2.96 1,257

25 NRCS Runoff PR WSHD A7 Imperv 4.821 65 5,880 ----

26 Pond Route Stormtrap A7 0.000 0 0.000 25 4.15 5,880

28 Junction Watershed A Combined 0.346 107 8,189 2, 8, 13, 18, 23, 26

30 NRCS Runoff PR WSHD B Perv 0.535 164 4,034 ----

31 NRCS Runoff PR WSHD B Imperv 1.244 113 6,024 ----

32 Junction PR WSHD B Combined 1.517 120 10,058 30, 31

34 Junction PR POA - 1 1.860 120 18,246 28, 32

35 NRCS Runoff PR WSHD C PervPOA-2 0.021 70 31.4 ----

WQ



6 x 8   Vault = 54 max cartridges
6 x 12 Vault = 94 max cartridges
8 x 14 Vault = 152 max cartridges
8 x 16 Vault = 185 max cartridges

2.25-ft cover (min)

grade

0.88 AC Contributory Area

2.685 cfs into diversion structure
WQ Flow = 1.343 cfs

# of Cartridges 

A. 30"

1.343/.038 cfs = 36 catridges

B. 20" 

1.343/ .024 = 56 cartridges

C. 10" 

1.343/ 0.011 = 123 cartridges

Unit Selection

frame and grate
+ buildup

frame and
cover = Buildup

aircraft pavement section + base + subbase = custom heavy duty asphalt
4 over 6 over 17 = 27" = say 2.25-ft

6-in conc thickness

weir wall bottom weir height = .75ft

head

.75-ft weir height
(min for 100-yr flows)

head =
38.5" for 30" cart.
28.5" for 20" cart
18.5" for 10" cart

Min. Grade to Outlet Invert /
bottom of Inside of Structure

A. 30" Cart 

2.25 + .5 +.75 + 3.21' = 6.71'

B. 20" Cart 

2.25 + .5 +.75 + 2.375 = 5.875'

C. 10" Cart

2.25 + .5 + .75 + 1.542 = 5.042

6-in

3.XX

wq

BYPASS

wq

CA

WQ-1 A&B

Max. Allowable Drainage Area

123 Cartridges X 0.009  = 1.107 ac

> 0.88 AC  OK



6 x 8   Vault = 54 max cartridges
6 x 12 Vault = 94 max cartridges
8 x 14 Vault = 152 max cartridges
8 x 16 Vault = 185 max cartridges

2.25-ft cover (min)

grade

0.91 AC Contributory Area

2.777 cfs into diversion structure
WQ Flow = 1.389 cfs

# of Cartridges 

A. 30"

1.389/.038 cfs = 37 catridges

B. 20" 

1.389/ .024 = 59 cartridges

C. 10" 

1.389/ 0.011 = 128 cartridges

Unit Selection

frame and grate
+ buildup

frame and
cover = Buildup

aircraft pavement section + base + subbase = custom heavy duty asphalt
4 over 6 over 17 = 27" = say 2.25-ft

6-in conc thickness

weir wall bottom weir height = .75ft

head

.75-ft weir height
(min for 100-yr flows)

head =
38.5" for 30" cart.
28.5" for 20" cart
18.5" for 10" cart

Min. Grade to Outlet Invert /
bottom of Inside of Structure

A. 30" Cart 

2.25 + .5 +.75 + 3.21' = 6.71'

B. 20" Cart 

2.25 + .5 +.75 + 2.375 = 5.875'

C. 10" Cart

2.25 + .5 + .75 + 1.542 = 5.042

6-in

3.XX

wq

BYPASS

wq

CA

WQ-2 A&B

Max. Allowable Drainage Area

128 Cartridges X 0.009  = 1.152 ac

> 0.91 AC  OK



6 x 8   Vault = 54 max cartridges
6 x 12 Vault = 94 max cartridges
8 x 14 Vault = 152 max cartridges
8 x 16 Vault = 185 max cartridges

2.25-ft cover (min)

grade

1.01 AC Contributory Area

3.082 cfs into diversion structure
WQ Flow = 1.541 cfs

# of Cartridges 

A. 30"

1.541/.038 cfs = 41 catridges

B. 20" 

1.541/ .024 = 65 cartridges

C. 10" 

1.541/ 0.011 = 141 cartridges

Unit Selection

frame and grate
+ buildup

frame and
cover = Buildup

aircraft pavement section + base + subbase = custom heavy duty asphalt
4 over 6 over 17 = 27" = say 2.25-ft

6-in conc thickness

weir wall bottom weir height = .75ft

head

.75-ft weir height
(min for 100-yr flows)

head =
38.5" for 30" cart.
28.5" for 20" cart
18.5" for 10" cart

Min. Grade to Outlet Invert /
bottom of Inside of Structure

A. 30" Cart 

2.25 + .5 +.75 + 3.21' = 6.71'

B. 20" Cart 

2.25 + .5 +.75 + 2.375 = 5.875'

C. 10" Cart

2.25 + .5 + .75 + 1.542 = 5.042

6-in

3.XX

wq

BYPASS

wq

CA

WQ-3 A&B

Max. Allowable Drainage Area

141 Cartridges X 0.009  = 1.269 ac

> 1.01 AC  OK



6 x 8   Vault = 54 max cartridges
6 x 12 Vault = 94 max cartridges
8 x 14 Vault = 152 max cartridges
8 x 16 Vault = 185 max cartridges

2.25-ft cover (min)

grade

1.10 AC Contributory Area

3.356 cfs into diversion structure
WQ Flow = 1.678 cfs

# of Cartridges 

A. 30"

1.678/.038 cfs = 45 catridges

B. 20" 

1.678/ .024 = 70 cartridges

C. 10" 

1.678/ 0.011 = 153 cartridges

Unit Selection

frame and grate
+ buildup

frame and
cover = Buildup

aircraft pavement section + base + subbase = custom heavy duty asphalt
4 over 6 over 17 = 27" = say 2.25-ft

6-in conc thickness

weir wall bottom weir height = .75ft

head

.75-ft weir height
(min for 100-yr flows)

head =
38.5" for 30" cart.
28.5" for 20" cart
18.5" for 10" cart

Min. Grade to Outlet Invert /
bottom of Inside of Structure

A. 30" Cart 

2.25 + .5 +.75 + 3.21' = 6.71'

B. 20" Cart 

2.25 + .5 +.75 + 2.375 = 5.875'

C. 10" Cart

2.25 + .5 + .75 + 1.542 = 5.042

6-in

3.XX

wq

BYPASS

wq

CA

WQ-4 A&B

Max. Allowable Drainage Area

153 Cartridges X 0.009  = 1.377 ac

> 1.10 AC  OK
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Given the site runoff is 0.79 cfs and based on Table 1 below, the following minimum numbers 
of cartridges are required in a High Capacity Kraken Filter without exceeding the MTFR of 
the individual model: 
 
a. Seventy-two (72) 10” cartridges; 
b. Thirty-three (33) 20” cartridges; or 
c. Twenty-one (21) 30” cartridges. 
 

The MTFR evaluation results will be used since that method results in the highest minimum 
configuration determined by the two methods.   
 

The sizing table corresponding to the available system models is noted below.  Additional specifications 
regarding each model can be found in the NJCAT Verification Report in the Verification Appendix under 
Table A-1.  

Table 1.  High Capacity Kraken Filter Cartridge MTFRs and Maximum Allowable 

Drainage Area 
Cartridge 

Height 

(in) 

Cartridge Maximum Treatment 

Flow Rate (MTFR) 

(cfs) 

Maximum Allowable 

Drainage Area 

(acres) 

30 0.038 0.032 

20 0.024 0.020 

10 0.011 0.009 
 
Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to the 
Stormwater Management Rules, N.J.A.C. 7:8.  The plan must include all of the items identified in the 
Stormwater Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of 
inspection and maintenance equipment and tools, specific corrective and preventative maintenance tasks, 
indication of problems in the system, and training of maintenance personnel.  Additional information can 
be found in Chapter 8:  Maintenance and Retrofit of Stormwater Management Measures.  
 
If you have any questions regarding the above information, please contact Changi Wu of my office at 
chang.i.wu@dep.nj.gov. 
 

Sincerely, 
 
 
 
 
 
Gabriel Mahon, Chief 
Bureau of NJPDES Stormwater Permitting & Water Quality Management 
Division of Watershed Protection and Restoration 
New Jersey Department of Environmental Protection 

 
Attachment:  Maintenance Plan 
 
cc: Richard Magee, NJCAT 
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Operation & Maintenance

The Kraken® Filter is designed at a minimal loading rate of only 0.05 gpm/sq ft of media surface to maximize longevity 
and minimize maintenance requirements. Passive backwash and pretreatment also help to minimize system maintenance 
requirements. The Kraken® Filter is estimated to be able to handle up to at least 18 months sediment loading with no 
maintenance or loss of treatment capacity assuming 600 pounds of sediment per acre of impervious surface annually.

Yet, as with all stormwater BMPs, inspection and maintenance on the Kraken® Filter is necessary. Stormwater regulations 
require that all BMPs be inspected and maintained to ensure they are operating as designed to allow for effective pollutant 
removal and to provide protection to receiving water bodies. It is recommended that inspections be performed multiple 
times during the first year to assess the site specific loading conditions. This is recommended because pollutant loading 
and pollutant characteristics can vary greatly from site to site. Variables such as nearby soil erosion or construction sites, 
winter sanding on roads, amount of daily traffic and land use can increase pollutant loading on the system. Observations 
made during the first year of inspections can be used to estimate inspection and maintenance intervals for subsequent 
years to ensure appropriate maintenance is provided. Without appropriate maintenance, a BMP will exceed its storage 
capacity which can negatively affect its continued performance in removing and retaining captured pollutants.

Pre-Treatment Chamber Diagram

High Flow Bypass

Primary Separation 
Chamber

Filter Chamber 
Orifice (Entry Point)

Secondary 
Separation 
Chamber

Internal Bypass 
Weir (Optional)

Sediment Baffle

Pretreatment Chamber Cross Section

Inflow Pipe

Outflow Pipe
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Filter Chamber Diagram

Inspection Equipment

Following is a list of equipment to allow for simple and effective inspection of the Kraken® Filter:

	• Contech Inspection Form

	• Flashlight

	• Manhole hook or appropriate tools to access hatches and covers

	• Appropriate traffic control signage and procedures

	• Measuring pole and/or tape measure

	• Protective clothing and eye protection

Kraken Membrane 
Filter Insert

Outlet Discharge 
Chambers

Discharge Chamber

Drain Down Orifice

Filtration Chamber Cross Section

Inflow Pipe

Outflow Pipe
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Inspection Steps

The core to any successful stormwater BMP maintenance program is routine inspections. The inspection steps required 
on the Kraken® Filter are quick and easy. As mentioned above, the first year should be seen as the maintenance interval 
establishment phase. During the first year, more frequent inspections should occur in order to gather loading data and 
maintenance requirements for that specific site. This information can be used to plan future inspection and maintenance 
intervals.

The Kraken® Filter can be inspected through visual observation without entry into the system. All necessary pre-inspection 
steps must be carried out before inspection occurs, especially traffic control and other safety measures to protect the 
inspector and near-by pedestrians from any dangers associated with an open access hatch or manhole. Note: entering 
a confined space requires appropriate safety and certification. It is generally not required for routine inspections of the 
system. Once these access covers have been safely opened the inspection process can proceed: 

	• Prepare the inspection form by writing in the necessary information including project name, location, date & time, 
unit number and other info (see inspection form).

	• Observe the inside of the system through the access hatches. If minimal light is available and vision into the unit is 
impaired, utilize a flashlight to see inside the system and all of its chambers.

	• Look for any obstructions in the inflow pipe, pre-treatment chamber, filter chambers, discharge chamber or outflow 
pipe. Write down any observations on the inspection form.

	• Through observation and/or digital photographs, estimate the amount of floatable debris accumulated in the pre-
treatment chamber. Record this information on the inspection form. Next, utilizing a tape measure or measuring 
stick, estimate the amount of sediment accumulated in the primary and secondary sedimentation chambers. 
Record this depth on the inspection form. Through visual observation, inspect the condition of the filter cartridges. 
Look for excessive build-up of sediments on the surface and any build-up on the top of the cartridges. Record this 
information on the inspection form.

	• Finalize inspection report for analysis by the maintenance manager to determine if maintenance is required.

Maintenance Indicators

Based upon observations made during inspection, maintenance of the system may be required based on the following 
indicators: 

	• Missing or damaged internal components or cartridges

	• Obstructions in the system or its inlet or outlet

	• Accumulation of floatables in the pre-treatment chambers in which the length and width of the chamber behind 
oil/floatables skimmer is fully impacted

	• Accumulation of sediment in the primary sedimentation chamber of more than 18” in depth

	• Accumulation of sediment in the secondary sedimentation chamber of more than 6” in depth

	• Accumulation of sediment in the filter chambers of more than 3” on average

	• Substantial build-up of sediments on the filter membrane of the filter cartridges which will have a very dark 
appearance indicating the membrane may be fully saturated with sediment
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The Kraken Filter vault is a robust system and is designed for treating and bypassing (when required) flow rates calculated 
by the Engineer of Record. Under the designed conditions with routine maintenance and inspections, the Kraken Filter 
should function for many years. The Kraken Filter can fail under certain conditions, such as: severe damage and cracking 
through the vault walls, internal weir and baffle walls falling out of place, blockages of the flow path such as inlet or 
outlet, filters not reset properly, excessive debris or sediment accumulation within the vault and on the filters. With proper 
maintenance these risks can be avoided. Contech representatives are also available for troubleshooting.

Maintenance Equipment

While maintenance can be done fully by hand, it is recommended that a vacuum truck be utilized to minimize time 
required to maintain the Kraken® Filter: 

	• Contech Maintenance Form

	• Flashlight

	• Manhole hook or appropriate tools to access hatches and covers

	• Appropriate traffic control signage and procedures

	• Measuring pole and/or tape measure

	• Protective clothing and eye protection

	• Vacuum truck

	• Trash can

	• Pressure washer

Note: entering a confined space requires appropriate safety and certification. It is generally not required for routine inspec-
tions of the system. Entry into the system will be required if it is determined the cartridge filters need washing/cleaning

Maintenance Procedures

It is recommended that maintenance occurs at least three days after the most recent rain event to allow for drain down 
of the system and any upstream detention systems designed to drain down over an extended period of time. Maintaining 
the system while flows are still entering it will increase the time and complexity required for maintenance. Cleaning of the 
pre-treatment chamber can be performed from finish surface without entry into the vault utilizing a vacuum truck. Once 
all safety measures have been set up, cleaning of the pre-treatment chamber can proceed as follows:

	• Following rules for confined space entry, use a gas meter to detect the presence of any hazardous gases. If 
hazardous gases are present, do not enter the vault. Following appropriate confined space procedures, take 
steps, such as utilizing a venting system, to address the hazard. Once it is determined to be safe, enter utilizing 
appropriate entry equipment such as a ladder and tripod with harness.

	• Once entry into the system has been established the maintenance technician should position themselves to stand in 
the pre-treatment chamber. From here, the removal of the cartridges can commence.

	• Threaded couplings are used now, but old systems will have the pressure fitted coupling. Each cartridge that is 
pressure fitted in place will include a handle for easy removal. To remove a cartridge, simply grab the handle and 
pull straight up. It may be required to gently shift pressure from side to side while pulling up to break the pressure 
seal. Removal of the cartridge should be done by hand with minimal effort and requires no tools.

	• Once the cartridges are removed, they should be lifted out from the vault and brought up to finish surface for 
cleaning. Using a large garbage can and a standard garden hose (low pressure nozzle), each cartridge should be 
rinsed off from the outside to remove accumulated sediments and debris. Once each cartridge is rinsed, it should be 
placed to the side for re-installation.
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	• Each filter chamber should be power washed and vacuumed clean before re-inserting the cleaned cartridges.

	• After all cartridges have been washed, they can be replaced back into the vault. To replace each cartridge, simply 
slide cartridge over each pressure fitted coupler. Threaded couplings are used now, but old systems will have the 
pressure fitted coupling. Push down on the handle to ensure the cartridge has been fully seated and the bottom of 
the cartridge is making contact with the floor. 

	• The last step is to replace all access hatch lids and remove all traffic control.

	• All removed debris and pollutants shall be disposed of following local and state requirements.

Maintenance Sequence

1. Remove access hatches set up vacuum truck to clean the pretreatment chamber.

2. Insert vacuum hose in the sedimentation chamber and vacuum out all trash, sediment and 
standing water.
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3. Assess the condition of the filter cartridges and determine if cleaning is required.

4. To wash cartridges, remove from vault. Place over trash can and use a garden hose to 
spray clean.

5. Once cleaned, install back into the vault. This completes maintenance. Ensure access lids 
are properly replaced.
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Signature South Expansion Project

Teterboro and Moonachie

Total Area 9.66 AC
Other Area 8.78 AC
Buildings 0.00 AC

Vehicular Pavement  Area 0.87 AC

Proposed Pavement Area 6.32 AC

Area of Treatment 
TSS Removal Rate 

Required 
Acreage-Removal 

Rate
0.87 AC 50% 43.72
5.44 AC 80% 435.57

Total 479.29
75.85%

Within LOD

Existing Wshd A, C, & D

TSS Removal Required 



PROVIDED TSS REMOVAL

Signature South Expansion
Teterboro and Moonachie, NJ

Langan Project No. 001642424
7/29/2025

Watershed
Area of 

Treatment
BMP Method

TSS Removal 

Rate

BMP 

Method

TSS Removal 

Rate

Total TSS 

Removal Rate

Acreage-

Removal Rate

A2, A5, A6 2.21 Pervious Pavement 80% ---- 0% 80% 176.7
A3 & A4 3.90 MTD 80% ---- 0% 80% 311.7

B (Portion of) 0.20 Untreated 0% ---- 0% 0% 0.0
Total Area 6.30 AC 488.3

77.5 %

75.85%

* Please note that "Area of Treatment" excludes landscaping, sidewalks, and roof areas. 

Total Acreage-Removal Rate
Average TSS Provided

Average TSS Required



Hydrograph 100-yr Summary
Hydrology Studio v 3.0.0.43

File: Proposed HydrologyProjected Precipitation TW2.60 plus conveyance.hys

03-19-2026

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff PR WSDH A2 Imperv 12.90 12.10 43,592 ----

2 Pond Route Pervious Pavement A2 3.905 12.23 20,456 1 3.90 24,961

4 NRCS Runoff PR WSHD A3 Imperv 27.43 12.10 94,614 ----

5 Pond Route Stormtrap A3 0.904 14.93 30,142 4 4.00 73,838

7 NRCS Runoff PR WSHD A4 Imperv 24.74 12.10 85,315 ----

8 Pond Route Stormtrap A4 0.538 17.05 20,855 7 3.92 71,393

9 Junction A3 &A4 outflow 1.352 16.03 50,998 5, 8

11 NRCS Runoff PR WSHD A5 Imperv 8.637 12.10 29,188 ----

12 NRCS Runoff PR WSHD A5 Perv 0.510 12.10 1,505 ----

13 Junction PR WSHD A5 Combined 9.147 12.10 30,693 11, 12

14 Pond Route Pervious Pavemnt A5 6.404 12.13 26,601 13 6.07 9,883

16 NRCS Runoff PR WSHD A6 Imperv 4.599 12.10 15,542 ----

17 NRCS Runoff PR WSHD A6 Perv 1.543 12.13 5,323 ----

18 Junction PR WSHD A6 Combined 6.086 12.10 20,865 16, 17

19 Pond Route Pervious Pavement A6 4.747 12.13 15,412 18 5.45 8,030

21 NRCS Runoff PR WSHD A7 Imperv 18.73 12.10 63,304 ----

22 Pond Route Stormtrap A7 12.83 12.13 57,075 21 5.54 12,996

24 Junction Watershed A Combined 27.39 12.13 170,542 2, 5, 8, 14, 19, 22

26 NRCS Runoff PR WSHD B Perv 21.85 13.40 291,637 ----

27 NRCS Runoff PR WSHD B Imperv 5.904 12.85 64,694 ----

28 Junction PR WSHD B Combined 26.38 13.35 356,330 26, 27

30 Junction PR POA - 1 36.81 12.13 526,872 24, 28

33 NRCS Runoff PR WSHD C PerPOA-2 0.438 12.15 1,606 ----



Pond Report
Hydrology Studio v 3.0.0.43

File: Proposed HydrologyProjected Precipitation TW2.60 plus conveyance.hys

03-19-2026

Pervious Pavement A2 Pond Drawdown

Stage (ft)

100-YR (Projected)
Basin A2 WSE = 3.90

DRAIN TIME
= 31.5 Hrs



Pond Report
Hydrology Studio v 3.0.0.43

File: Proposed HydrologyProjected Precipitation TW2.60 plus conveyance.hys

03-19-2026

Pervious Pavement A5 Pond Drawdown

Stage (ft)

100-YR (Projected)
Basin A5 WSE = 6.07

DRAIN TIME
= 15.4 Hrs



Pond Report
Hydrology Studio v 3.0.0.43

File: Proposed HydrologyProjected Precipitation TW2.60 plus conveyance.hys

03-19-2026

Pervious Pavement A6 Pond Drawdown

Stage (ft)

100-YR (Projected)
Basin A6 WSE = 5.45

DRAIN TIME
= 13.6 Hrs



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

Stormwater Conveyance Calculations  

 

 

 

 

 

 

 

 

 

 

 

 



















IDF Report
IDF filename: Teterboro IDF Values.IDF

07-31-2025
Stormwater Studio 2025 v 3.0.0.38

Intensity = B / (Tc + D)^E (in/hr)Equation

Coefficients
1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

B 46.4552 56.9141 0.0000 54.5109 57.3148 53.7525 46.7471 43.4974

D 11.3000 11.7000 0.0000 10.9000 10.8000 9.8000 8.4000 7.4000

E 0.8751 0.8757 0.0000 0.8138 0.7936 0.7423 0.6865 0.6481

Minimum Tc = 5 minutes

Intensity Values (in/hr)Tc

(min)
1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

Cf 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

5 4.04 4.84 0 5.74 6.41 7.27 7.87 8.51

10 3.20 3.84 0 4.59 5.15 5.86 6.33 6.83

15 2.66 3.21 0 3.86 4.34 4.96 5.37 5.80

20 2.28 2.76 0 3.34 3.77 4.33 4.70 5.09

25 2.00 2.43 0 2.96 3.35 3.86 4.20 4.57

30 1.79 2.17 0 2.66 3.02 3.49 3.82 4.16

35 1.62 1.97 0 2.42 2.76 3.20 3.51 3.84

40 1.48 1.80 0 2.23 2.54 2.96 3.26 3.57

45 1.36 1.66 0 2.06 2.36 2.75 3.05 3.34

50 1.27 1.54 0 1.92 2.20 2.58 2.86 3.15

55 1.18 1.44 0 1.80 2.07 2.43 2.71 2.99

60 1.11 1.35 0 1.70 1.95 2.30 2.57 2.84

Cf = Correction Factor applied to Rational Method runoff coefficient.

100yr

50yr

25yr

10yr

5yr

2yr

1yr

Time (min)

0 5 10 15 20 25 30 35 40 45 50 55 60
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APPENDIX G 

StormTrap Details 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
StormTrap A3 & A4 

(Aircraft Apron) 
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THE PORT AUTHORITY OF NY & NJ 


NOTICE OF AVAILABILITY and REQUEST FOR COMMENT  


NOTICE OF PUBLIC WORKSHOP 


DRAFT ENVIRONMENTAL ASSESSMENT 
Facilities Redevelopment Project 


Teterboro Airport (TEB), Teterboro, New Jersey 


 


The Port Authority of New York and New Jersey (Port Authority) and Signature Flight Support (Signature) have prepared 


a Draft Environmental Assessment (Draft EA) to evaluate the Facilities Redevelopment Project at Teterboro Airport (TEB 


or the Airport). The Draft EA responds to all requirements of the Federal Aviation Administration (FAA) for preparation of 


an EA under the National Environmental Policy Act (NEPA), DOT Order 5610.1D, DOT’s Procedures for Considering 


Environmental Impacts, and FAA Order 1050.1G, FAA National Environmental Policy Act Implementing Procedures.  


 


The Proposed Action includes the development of additional apron, hangars, and supporting space at two Signature 


facilities at TEB to accommodate existing and forecast demand and to improve the safety and efficiency of aircraft 


operations related to aircraft parking at these facilities. 


 


Pursuant to Executive Order 11990, Protection of Wetlands, and US Department of Transportation Order 5660.1A, 


Preservation of the Nation’s Wetlands, notice is provided that the Proposed Action would affect approximately 11 acres of 


jurisdictional wetlands within the Berrys Creek sub-watershed, as part of the larger Hackensack, Hudson, Pascack 


Watershed Management Area. Impacts to these wetland resources are disclosed in Chapter 4.8 of the Draft EA. 


 


Pursuant to Executive Order 11988, Floodplain Management, and US Department of Transportation Order 5650.2, 


Floodplain Management and Protection, notice is provided that the Proposed Action would encroach on the 100-year 


regulated floodplain. The existing airport is located within the floodplain; encroachments associated with the Proposed 


Action would not have adverse impacts on the floodplain’s natural and beneficial values, result in a high probability of loss 


of human life, or result in damages that could be substantial in cost or extent, including the interruption of service or loss of 


a vital transportation facility. Impacts to floodplain resources are disclosed in Chapter 4.8 of the Draft EA. 


The Draft EA may be viewed online at: https://www.panynj.gov/studies-reports. In addition, copies of the Draft EA are 
available for public review at the following locations: 
 


Teterboro Airport 
Manager’s Office  
90 Moonachie Avenue   
Teterboro, New Jersey 07608  
8:00 AM to 3:00 PM (Mon – Fri) 


Bergen County Clerk’s Office 
One Bergen County Plaza, Room 122 
Hackensack, New Jersey 07601-7076 
8:30 AM to 4:00 PM (Mon – Fri) 


 
The Draft EA document for this project will be available at the locations identified above until the close of the comment 
period, which is 5:00 PM on Monday, June 29, 2026. If you intend to view the document at the Teterboro Airport Manager’s 
Office, please contact TEBEA@panynj.gov to schedule an appointment at least one day before your visit.  
 
The Port Authority invites the public to submit, in writing, comments on the Draft EA prepared for the Facilities 
Redevelopment Project. The Port Authority will accept comments on this Draft EA document until the official comment 
period closes at 5:00 PM on Monday, June 29, 2026. Written comments on the Draft EA can be sent directly to Madelyn 
Sheehan of the Port Authority, 2 Montgomery Street, Floor 5, Jersey City, NJ, 07306. Additionally, comments may be 
emailed to TEBEA@panynj.gov with the subject heading “TEB Facilities Redevelopment Project.” If you have questions 
about this notice, please email TEBEA@panynj.gov.  
 
Before including your address, phone number, email address, or other personal identifying information in your comment, 
be advised that your entire comment—including your personal identifying information—may be made publicly available at 
any time. While you can ask us in your comment to withhold from public review your personal identifying information, we 
cannot guarantee that we will be able to do so. 
 


PUBLIC WORKSHOP 
 


Information regarding this project, an opportunity to ask questions about the project, and an opportunity to provide 
comments will be available at a Public Workshop. The details of the date, time, and location of the Public Workshop 
are listed below. 
 
 Wednesday, June 17, 2026 
 6:00 p.m. to 8:00 p.m. 
 Holiday Inn, Atrium Ballroom 
 283 Route 17 South 
 Hasbrouck Heights, NJ 07604  
 Phone: (201) 288-9600 
 
Sign language and translation services can be made available at the Public Workshop. If you are in need of assistance or 
require a reasonable accommodation, contact TEBEA@panynj.gov at least ten (10) days prior to the Public Workshop.  
 
 


 


 
 


 







