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SOCK
NO.

Dia. In.

LOCATION

SLOPE
PERCENT

SLOPE LENGTH
ABOVE BARRIER (FT)

1a
2a
3a
4a
5a

12
12
18
18
12

1+50 to 3+50
4+50 to 5+00
8+00 to 8+50
10+50
49+00 to 50+00

10
11
10
15
4

100
100
150
100
300

CLEAN WATER DIVERSION BERM CALCULATIONS

CLEAN WATER DIVERSION
BERM CALCULATIONS

Clean Water Diversion Calculations

Diversion Berm Design Storms
According to the PADEP Erosion and Sediment Pollution Control Program Manual, temporary
channels and berms must be designed to convey 1.6 cfs/acre or peak discharge from a 2-year/1hour storm. Temporary channels in special protection watersheds must be designed to convey
2.25 cfs/acre or the peak discharge from a 5-year/1-hour storm.
The diversions were designed using the peak flow using the Rational Method. The intensity used
in the peak flow calculations was based on a 2-year storm using Steel’s Formula (for Region 3),
which is located on page 114 of the E&S manual,
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Typically when using the Rational Method, the time of concentration is used for the storm
duration to produce a conservative (highest) intensity since this is the time it takes for the entire
drainage area to contribute to the flow. Therefore, the peak flow for all diversions with a time of
concentration of less than 60 minutes, will be greater than using the 2-year/1-hour storm for the
rainfall intensity.
The rainfall intensity can also be found for specific locations using the National Oceanic and
Atmospheric Administration Atlas 14. For example, the intensity for the 2-year/1-hour storm
using Steel’s Formula is,
=
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Compare this to the 2-year/1-hour rainfall intensity from NOAA Atlas 14 for western
Pennsylvania in Washington County (1.18 in/hr) and eastern Pennsylvania in Delaware County
(1.45 in/hr).
For special protection watersheds, the required design storm is the 5-year/1-hour storm if not
using the multiplier. Using the Steel’s Formula, the design intensity is
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The intensity for the 2-year/1-hour storm from NOAA Atlas 14 ranges from 1.48 in/hr in western
Pennsylvania to 1.80 in/hr in eastern Pennsylvania.
The 2-year return period storm was used for all of the runoff calculations. However, since the
time of concentration was used for the storm duration, the vast majority of the diversions were
designed conservatively compared to strictly using the 5-year/1-hour storm event. Since most of
the drainage areas are relatively small, time of concentration values were typically between 5
minutes, which corresponds to an intensity of 4.8 in/hr and 35 minutes, which corresponds to an
intensity of 2.03 in/hr. The intensities used can be found on the flow summary tables entitled

“TABLE FOR CALCULATING THE PEAK RUNOFF RATE FOR DRAINAGE PIPES USED
FOR CLEAN WATER DIVERSIONS”. The calculations have been reviewed to identify if any
intensity values were less than the 1.70 in/hr requirement. Revised tables have been provided that
use an intensity of the greater of either the 2-year storm with the time of concentration as the
duration or the 5-year/1-hour storm.

Level Spreader Design
The clean water diversions must discharge to a stabilized area. In order to prevent damage to
downstream properties, the concentrated flow through the pipe must be returned to sheet flow
prior to entering receiving waters.
According to the Pennsylvania Department of Environmental Protection Erosion and Sediment
Pollution Control Program Manual, drainage areas to earthen level spreaders must be limited to
1.0 acre. Due to the temporary nature of the work and lack of real estate and workspace,
structural level spreaders are not feasible. Therefore, we have designed a more constructionfriendly level spreader that will be adequate for the limited lifespan of the level spreader.
The clean water diversion will direct the clean runoff to a rock filter to slow the water and allow
some filtering and infiltration. Once the water passes through the rock filter, it will enter a pipe
that conveys the clean water across the workspace. In order to dissipate energy and return the
concentrated flow to sheet flow, the pipe will be connected to a capped perforated pipe situated
parallel to the contours. The level spreader will be wrapped with and placed on geotextile fabric
for additional protection. AASHTO No. 1 Stone will be placed over the level spreader with a
minimum stone depth over the pipe of 4-inches. Compost filter sock will be located up grade
from the level spreader acting as a sediment barrier from the workspace. An 18-inch compost
filter sock will also be placed down grade of the level spreader.
The pipe specification used was taken from the JM Eagle Technical Bulletin (Eagle Corr PE). A
nominal pipe size of 12-inches was chosen in order to be used for a wide range of flows. The 12inch perforated pipe has circular perforations with a diameter of 0.375 inches. There are six (6)
rows of perforations for the 12-inch pipe which corresponds to a nominal water inlet area of 4.10
in2/ft.
The orifice flow equation, Q = CdAo(2gh)1/2, is used to find the flow through an orifice. The six
(6) openings per row is known. Using the nominal water inlet area, the spacing of the rows is
calculated and then turned into a ft3/s/ft value based on the number of openings. The peak flow
for a diversion is known from the diversion calculations and then a length of level spreader is
calculated based on the available static head, the elevation difference across the workspace.
All lengths were then rounded up to the next multiple of 5 feet. The minimum level spreader
length was also 5 feet.
After construction and once the disturbed area tributary to the compost filter sock in the vicinity
is permanently stabilized with vegetation, the diversions and level spreaders will be removed
along with other erosion and sedimentation control BMPs.
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0.45 0.026
4.67
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Flow Type

Fouude Number

Specific Energy (ft)

0.15

Velocity Head (ft)

1.57

Velocity (ft/s)

0.24

Critical Slope (ft/ft)

Top Width (ft)

0.69 1.104

Critical Depth (ft)

Hydraulic Radius (ft)

1

Wetted Perimeter (ft)

Right Side Slope (ft/ft(H:V))

3

Flow Area (ft^2)

Left Side Slope (ft/ft(H:V))

0.34

Discharge (ft^3/s)

Normal Depth (ft)

0.03 0.111

Drainage Area (acres)

Channel Slope (ft/ft)

1+00 through 2+25
Roughness Coefficient

Station

Cambria County
Temporary Diversion Berm Calculation
Goldfinch Major Modification

1.98 Super

1.104
9

Row Spacing (in)

4.1
1.94
0.61 0.418
2.64

Level Spreader Capacity (ft^3/s)

Nominal Length (ft)

Required Length (ft)

Orifice Area per Foot (sq.in./ft)

6

Level Spreader Capacity (ft^3/s/ft)

Perforations per Row

12 0.375

Orifice Coeff. (Cd)

Perforation Diameter (in)

Pipe Diameter (in)

Available Static Head (ft)

1+00 through 2+25
Discharge (ft^3/s)

Station

Cambria County
Temporary Perforated Pipe Level Spreader Calculations
Goldfinch Major Modification

5 2.091

Worksheet for Sta 4750+00
Project Description
Friction Method

Manning Formula

Solve For

Normal Depth

Input Data
0.030

Roughness Coefficient
Channel Slope

0.11100

Left Side Slope

3.00

ft/ft (H:V)

Right Side Slope

1.00

ft/ft (H:V)

Discharge

1.10

ft³/s

Normal Depth

0.34

ft

Flow Area

0.24

ft²

Wetted Perimeter

1.57

ft

Hydraulic Radius

0.15

ft

Top Width

1.38

ft

Critical Depth

0.45

ft

Critical Slope

0.02576

ft/ft

Velocity

4.67

ft/s

Velocity Head

0.34

ft

Specific Energy

0.68

ft

ft/ft

Results

Froude Number
Flow Type

1.98
Supercritical

GVF Input Data
Downstream Depth

0.00

ft

Length

0.00

ft

Number Of Steps

0

GVF Output Data
Upstream Depth

0.00

ft

0.00

ft

Profile Description
Profile Headloss
Downstream Velocity

Infinity

ft/s

Upstream Velocity

Infinity

ft/s

Normal Depth
Critical Depth

0.34

ft

0.45

ft

Channel Slope

0.11100

ft/ft

Critical Slope

0.02576

ft/ft
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