NEW JERSEY SOIL EROSION & SEDIMENT CONTROL STANDARDS
FOR
CONDUIT OUTLET PROTECTION

25 Year Storm Date: 07/01/20
Structure: FES-3 Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length 35.84 Ft
Flow Rate, Q= 42.84 CFS* Width @ Culvert 9.00 Ft
Culvert Horiz Dim.= 3.00 Ft Width @ End 44.84 Ft
Tailwater Depth= 0.60 Ft D(50) calc. 14 in
Filter Fabric Used? Y (Y/N) D(50) to be used 14 in
D(50) min. 6 in Thickness 28 in
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Culvert Vert Dim.= 3.00 Ft Culvert Vert Dim.= 3.00 Ft
Depth of Hole 150 Ft Depth of Hole 3.00 Ft
Length of Bottom 9.00 Ft Length of Bottom 9.00 Ft
Width of Bottom 6.00 Ft Width of Bottom 6.00 Ft
Length of Scour Hole 18.00 Ft Length of Scour Hole 27.00 Ft
Width of Scour Hole 15.00 Ft Width of Scour Hole 24.00 Ft
D(50) calc. 9 in D(50) calc. 6 in
D(50) to be used 9 in D(50) to be used 6 in
Thickness 17 in Thickness 12 in

* Even though the present outflow is 8.70 CFS, the basin was approved for 42.84 CFS, and
is the design that will be used.

25 Year Storm Date: 07/01/20
Structure: FES-4 Page:
DESIGN CRITERIA: APRON DIMENSIONS:
Design Storm 25 yr Length 9.33 Ft
Flow Rate, Q= 0.45 CFS Width @ Culvert 3.75 Ft
Culvert Horiz Dim.= 1.25 Ft Width @ End 13.08 Ft
Tailwater Depth= 0.25 Ft D(50) calc. 0 in
Filter Fabric Used? Y (Y/N) D(50) to be used 4 in
D(50) min. 41in Thickness 8 in
SCOUR HOLE DIMENSIONS: SCOUR HOLE DIMENSIONS:
Culvert Vert Dim.= 1.25 Ft Culvert Vert Dim.= 1.25 Ft
Depth of Hole 0.63 Ft Depth of Hole 1.25 Ft
Length of Bottom 3.75 Ft Length of Bottom 3.75 Ft
Width of Bottom 2.50 Ft Width of Bottom 250 Ft
Length of Scour Hole 7.50 Ft Length of Scour Hole 11.25 Ft
Width of Scour Hole 6.25 Ft Width of Scour Hole 10.00 Ft
D(50) calc. 0 in D(50) calc. 0 in
D(50) to be used 4 in D(50) to be used 4 in
Thickness 8 in Thickness 8 in

NOTE: Use boxed dimensions.



TR-55 WORKSHEET 3

TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt)

Project: Multifoods
Location: Logan Township
Conditions:  Pre-development

Tc or Tt Subarea: Basin#1
SHEET FLOW:

Segment ID...................

Surface Description.......
Manning's n-value........

Flow Length, L (< 300, ft

2-Yr 24-Hr rainfall, P2,.. in

Land slope, S,....ccuvveeeeee. ft/ft

Grass
0.027
300.00
3.40
0.0133
0.11 +

SHALLOW CONCENTRATED FLOW:

Segment ID...................
Surface Description.......
Flow Length, L............... ft
Watercourse slope, s,... ft/ft
Average Veloctiy, V,...... fps

CHANNEL FLOW:
Segment ID...................
Cross Sectional Area, A sf
Wetted Perimeter, Pw... ft
Hydraulic Radius, r........ ft

Channel Slope, s........... ft/ft
Manning's n-value.........
Velocity, V... fps
Flow Length, L............... ft
L PR hr

Grass
157.48
0.0150

1.98
0.02 +

0.00 +

0.00 +

0.00 +

0.00 +

WATERSHED OR SUBAREA Tc OR Tt

By: ESJ
Date: 6/9/1999
Checked:
Date:
0.00 = 0.11
0.00 = 0.02
0.00 = 0.00
(HRS) = 0.14
(MIN) = 8.16




TR-55 WORKSHEET 3

TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt)

Project: Multifoods
Location: Logan Township
Conditions:  Pre-development

Tc or Tt Subarea: Basin #2
SHEET FLOW:

Segment ID...................

Surface Description.......
Manning's n-value........

Flow Length, L (< 300, ft

2-Yr 24-Hr rainfall, P2,.. in

Land slope, S,....ccuvveeeeee. ft/ft

Grass
0.027
300.00
3.40
0.0083
0.14 +

SHALLOW CONCENTRATED FLOW:

Segment ID...................
Surface Description.......
Flow Length, L............... ft
Watercourse slope, s,... ft/ft
Average Veloctiy, V,...... fps

CHANNEL FLOW:
Segment ID...................
Cross Sectional Area, A sf
Wetted Perimeter, Pw... ft
Hydraulic Radius, r........ ft

Channel Slope, s........... ft/ft
Manning's n-value.........
Velocity, V... fps
Flow Length, L............... ft
L PR hr

2

Grass

1145.46

0.0130

1.84
0.17 +

0.00 +

0.00 +

0.00 +

0.00 +

WATERSHED OR SUBAREA Tc OR Tt

By: ESJ
Date: 6/9/1999
Checked:
Date:
0.00 = 0.14
0.00 = 0.17
0.00 = 0.00
(HRS) = 0.31
(MIN) = 18.62




Marathon Engineering & Environmental Services Inc.

TR-55 WORKSHEET 3

TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt)

Project: Multi-Foods
Location: Logan Township
Conditions:  Post-development
Tc or Tt Subarea: Basin#1

SHEET FLOW:

Segment ID...................
Surface Description.......
Manning's n-value........
Flow Length, L (< 300, ft
2-Yr 24-Hr rainfall, P2,.. in
Land slope, s,................ ft/ft

SHALLOW CONCENTRATED FLOW:

Segment ID...................
Surface Description.......
Flow Length, L............... ft
Watercourse slope, s,... ft/ft
Average Veloctiy, V,...... fps

CHANNEL FLOW: *
Segment ID...................
Cross Sectional Area, A sf
Wetted Perimeter, Pw... ft
Hydraulic Radius, r........ ft

Channel Slope, s........... ft/ft
Manning's n-value.........
Velocity, V.....cooooeeevennnnn. fps
Flow Length, L............... ft
Tt hr

+ WATERSHED OR SUBAREA Tc OR Tt

By: ESJ
Date: 4/5/1999
Checked:
Date:
0.00 = 0.02
0.00 = 0.00
0.00 = 0.07
(HRS) = 0.09
(MIN) = 5.17

* The flow through the grass was taken at 2 fps over the total length from the building to inlet I-:
For the flow time through the piping, see Storm Sewer Computation Sheet.
+ Use a minimum of 7.5 minutes, or .13 hrs. See Storm Sewer Computation Sheet.



Marathon Engineering & Environmental Services Inc.

TR-55 WORKSHEET 3

TIME OF CONCENTRATION (Tc) OR TRAVEL TIME (Tt)

Project: Multi-Foods

Location: Logan Township
Conditions:  Post-development
Tc or Tt Subarea: Basin #2

SHEET FLOW:

Segment ID...................
Surface Description.......
Manning's n-value........
Flow Length, L (< 300, ft
2-Yr 24-Hr rainfall, P2,.. in
Land slope, s,................ ft/ft

SHALLOW CONCENTRATED FLOW:

Segment ID...................
Surface Description.......
Flow Length, L............... ft
Watercourse slope, s,... ft/ft
Average Veloctiy, V,...... fps

CHANNEL FLOW:
Segment ID...................
Cross Sectional Area, A sf
Wetted Perimeter, Pw... ft
Hydraulic Radius, r........ ft

Channel Slope, s........... ft/ft
Manning's n-value.........
Velocity, V.....cooooeeevennnnn. fps
Flow Length, L............... ft
Tt hr

Pavement
0.016
300.00
3.40
0.0225
0.06 +

Pavement
10.00
0.0210
2.34

0.00 +

Piping

0.04 +

0.00 +

0.00 +

0.00 +

WATERSHED OR SUBAREA Tc OR Tt

By: ESJ
Date: 4/5/1999
Checked:
Date:
0.00 = 0.06
0.00 = 0.00
0.00 = 0.04
(HRS) = 0.10
(MIN) = 6.25




Trap Efficiency Calculations

O
[

= Total Capacity of Basin #1 needed for Trap Efficiency
Average Annual Surface Runoff Ac./Ft.

Disturbed Areas:

Basin#1 = 6.07 Ac.

Median Curve (Curve 4.4-1)
70% Trap Efficiency

C/1 = 0.035

Average Annual Service Runoff = 18" (Figure 4.4-1)

9.11 Ac./Ft.
0.32 Ac./Ft.= 13,881.48 Cu./Ft.

| =(18'12") * 6.07
C = 911 * 0.035

22,318 Cu./Ft.

Basin Capacity at elevatio 12.0
The proposed outlet control structure has a 4" orifice. This orifice is at

elevation 11.50. A riser on the orifice will be constructed up to elevation
12.00 to ensure trap efficiency.

PUR 099.21



Trap Efficiency Calculations

C = Total Capacity of Basin #2 needed for Trap Efficiency
Average Annual Surface Runoff Ac./Ft.

Disturbed Areas:
Basin#2 = 16.60 Ac.

Median Curve (Curve 4.4-1)

70% Trap Efficiency

C/1 = 0.035

Average Annual Service Runoff = 18" (Figure 4.4-1)

2490 Ac./Ft.
0.87 Ac./Ft.= 37,962.54 Cu./Ft.

| =(18'12") * 16.60
C = 2490 * 0.035

Basin Capacity at elevatio 8.0 77,727 Cu./Ft.

The proposed outlet control structure has a 4" orifice. This orifice is at

elevation 7.00. A riser on the orifice will be constructed up to elevation 8.00
to ensure trap efficiency.

PUR 099.21



PRE AND POST DEVELOP RUNOFF COMPARISON

Basin

2-year storm

10-year storm

Pre-develop flow
(to basin
discharge point)

Post-develop flow
(basin outlet)

Pre-develop flow
(to basin
discharge point)

Post-develop flow
(basin outlet)

Q AREA Q AREA Q AREA Q AREA
4.59 6.20 0.26 5.75 11.90 6.20 0.40 5.75
16.27 29.49 0.53 26.48 42.42 29.49 10.12 26.48

PUR 099.21



NOVEMBER 8, 1999 STABILITY OF FES-4 PUR 099.21

Scour hole 8'L X 6.5"'W *
Extended Rip-rap pad 32'L X 6.5"'W *
Maximum Discharge 25-year storm A47 CFS  ***
0.447 CFS / 6.5'W (rip-rap)
0.069 CFS/LF (of width of rip-rap)

* Based upon the design size of scour hole below FES-4.

** Based upon width of scour hole and length equals distance
needed to reach center of stream.

*** Based upon maximum discharge from Basin #1 during the
25-year storm.
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	6.0 CONCLUSION

	As described above, the Stormwater Management and conveyance systems on site, that have been previously designed and approved have been designed to accommodate the proposed site improvements while still maintaining additional capacity for potential fu...
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