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Module 8a. 
Sediment Trap Problems
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1a.

1b.

1e.

1d.
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DEPTH = 275.5’

Figure 8-1. Sediment Trap Cross-Section
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= 282.0’
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1a. Total Storage

Excavated Depth = 275.5’

Total 
Volume

1a.

Figure 8-1. Sediment Trap Cross-Section

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’



1a. Total Storage

Total Drainage Area 

= 2.46 acres disturbed + 0.40 acres off site 

= 2.86 total acres draining to trap

Total Storage Volume 

= 2.86 acres × 134 cubic yards (cy) per acre

= 383.24 cy

round to  383.2 cy
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1a. Total Storage
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383.2 cy

Figure 8-1. Sediment Trap Cross-Section

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
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1b. Permanent Pool (Wet Storage)

1b.
Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’



1b. Permanent Pool (Wet Storage)

2.86 acres × 67 cubic yards (cy) per acre

= 191.62 cy

round to 191.6 cy
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1b. Permanent Pool (Wet Storage)

1b.
Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’
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1c. Temporary Pool (Dry Storage)

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

Drawdown Volume 
Dry Storage (Temporary Pool)

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’



1c. Temporary Pool (Dry Storage)

2.86 acres × 67 cubic yards (cy) per acre

= 191.62 cy

round to 191.6 cy
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1c. Temporary Pool (Dry Storage)

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

Drawdown Volume 
Dry Storage (Temporary Pool)

191.6 cy
EXISTING GRADE 

= 282.0’

EXISTING GRADE 
= 279.0’
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1d. Embankment Height

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

Drawdown Volume 
Dry Storage (Temporary Pool)

191.6 cy
1d.

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’



1d. Embankment Height

Existing grade at top of wet storage =     ?     ft 

Existing grade at top of dry storage =     ?     ft 

Dry storage depth (temporary pool) =    ?   ft.

Required height between crest of spillway and top of 
embankment =  ?  ft

3 ft + 1ft = 4 ft.

8a. | SEDIMENT TRAP PROBLEMS | Pg. 3-4

4 ft

279.0 feet (ft)

282.0 ft

3  ft

1  ft
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1d. Embankment Height

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

Drawdown Volume 
Dry Storage (Temporary Pool)

191.6 cy
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= 282.0’

EXISTING GRADE 
= 279.0’
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1e. Embankment Width

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section

Drawdown Volume 
Dry Storage (Temporary Pool)

191.6 cy

1d.

4.0 ft

1e. Use Table C-
SCM-11-2 in 
VSWHB

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’



1e. Embankment Width 

8a. | SEDIMENT TRAP PROBLEMS | C-SCM-11, VSWHB
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1e. Embankment Width

1b.

1c.

Excavated Depth 
= 275.5’

Total 
Volume

1a.

383.2 cy

191.6 cy

Wet Storage 
(Permanent Pool)

Figure 8-1. Sediment Trap Cross-Section
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1a.

1b.

1e.

1d.

EXCAVATED 
DEPTH = 275.5’

EXISTING GRADE 
= 282.0’

EXISTING GRADE 
= 279.0’

Answers 1a–1e

WET STORAGE

1c.

3.0 ft

4.0 ft

191.6 cy

191.6 cy

383.2 cy

Figure 8-1. Sediment Trap Cross-SectionFigure 8-1. Sediment Trap Cross-Section
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Class I Riprap

Excavated Area
Filter 
Cloth

Embankment

Length In Feet = 
6 × Drainage Area   
(In Acres)

1f.

Fig. 8-2. Sediment Trap Outlet (Perspective View)Fig. 8-2. Sediment Trap Outlet (Perspective View)

Coarse Aggregate
VDOT #3, #357, or #5

1f. Stone Outlet Length



Outlet Length in feet = 6 × Drainage Area in acres

= 6 × 2.86-acre Drainage Area

= 17.16 ft

= 18 ft

1f. Outlet Stone Length
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Class I Riprap

Excavated Area
Filter 
Cloth

Embankment

Length In Feet = 
6 × Drainage Area   
(In Acres)

1f.

Fig. 8-2. Sediment Trap Outlet (Perspective View)Fig. 8-2. Sediment Trap Outlet (Perspective View)

Coarse Aggregate
VDOT #3, #357, or #5

1f. Stone Outlet Length
18 ft



Module 8b. 
Sediment Basin Problems



Figure 8-3 Sediment Basin
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hd = x/2
x = Distance between 
dewatering orifice and principal 
spillway

1a.
1b.

1c.

1d.

2.

3.

hr = 1’
hd = 2’

x = 4’

hr = Head over riser crest



1a. Total Volume

Total Volume in cubic yards (cy) =

Total Drainage Area in acres × 134 cubic yards per acre

V = A × 134

A = 12 acres disturbed + 3 acres undisturbed 

= 15 total acres to sediment basin

15 acres × 134 cubic yards per acre = 2,010 cy
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Figure 8-3 Sediment Basin

8b. | SEDIMENT BASIN PROBLEMS | Pg. 5, 8

hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy



1b. Permanent Pool

Permanent Pool in cubic yards (cy) =

Total Drainage Area in acres × 67 cubic yards per acre

V = A × 67

15 acres × 67 cubic yards per acre =   1,005 cy 
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Figure 8-3 Sediment Basin

8b. | SEDIMENT BASIN PROBLEMS | Pg. 5, 8

hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy



1c. Temporary Pool

Temporary Pool in cubic yards (cy) =

Total Drainage Area in acres × 67 cubic yards per acre

V = A × 67

15 acres × 67 cubic yards per acre =   1,005 cy 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 5, 8



Figure 8-3 Sediment Basin

8b. | SEDIMENT BASIN PROBLEMS | Pg. 5, 8

hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy



1d. Cleanout Volume

OR 

When cleanout volume is:

Half the permanent volume

502.5 cy

8b. | SEDIMENT BASIN PROBLEMS | Pg. 5, 8

Remove sediment from basin when:

Sediment level is no higher than 1 foot below 
the bottom of the dewatering orifice

Same as

1/4 × total storage

= 



Figure 8-3 Sediment Basin
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hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
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1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy
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Figure 8-3 Sediment Basin
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hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy

502.5 cy



2. Dewatering Orifice 

Step 1: Calculate the total dry storage (S). 

Temporary Pool in cubic yards (cy) =

Total Drainage Area in acres × 67 cubic yards per acre

V = A × 67

15 acres × 67 cubic yards per acre =   1,005 cy 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8



2. Dewatering Orifice 

Step 2: Convert cubic yards to cubic feet.

1 cubic yard = 27 cubic feet

1,005 cy × 27 cf = 27,135 cf

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8



2. Dewatering Orifice 

Step 3: Required drawdown time in seconds 

(given as 24 hrs).

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8



2. Dewatering Orifice 

Step 4: Calculate the flow rate required to get 

a 24-hour drawdown.

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8



2. Dewatering Orifice

Step 5: Find the flow area of the orifice (A).

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8

Where does hd come from?

To the half power 
(1/2) is the same as 

square root (



Figure 8-3 Sediment Basin
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hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy

502.5 cy



2. Dewatering Orifice

Step 5: Find the flow area of the orifice (A).

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8

orifice



2. Dewatering Orifice

Step 6: Using the area of the orifice (A), find the pipe 
diameter (d).

8b. | SEDIMENT BASIN PROBLEMS | Pg. 6, 8

orifice
Orifice
diameter



Figure 8-3 Sediment Basin
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hr = 1’
hd = 2’

hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy

3 in

502.5 cy



3a. Riser Diameter

Complete on your own

Step 1: Determine peak flow rate (Qp) using Figure 8-3. 

Qp = 2-storm (basin with emergency spillway)

Qp = 25-storm (basin without emergency spillway) 

2-year storm = 31 cubic feet per second (cfs)

25-year storm = 82 cfs

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7, 8



Step 1: Determine what Qp should be from the given 
information:

3a. Riser Diameter

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7, 8

2-year storm = 31 cubic feet per second (cfs)

25-year storm = 82 cfs



3.a Riser 
Diameter to 
Pass Flow Safely

Qp = 31 cfs

hr = 1.0’

Riser Diameter = 42”

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7, 8 , VSWHB Figure C-SCM-12-8



Figure 8-3 Sediment Basin

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7, 8

hr = 1’
hd = 2’

hd = x/2
x = Distance between 
dewatering orifice and 
principal spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy

3 in

502.5 cy

a. 42 in



3b. Riser Diameter if Conveyance 
System is Not Adequate 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7

• Existing conveyance system not adequate for 
proposed discharge

• Comply with water quantity requirements without 
needing to improve system

• Use site predevelopment runoff peak flows (cfs): 

• GM 22-2012, Chapter 2.303  and 9VAC25-875-560

100-Year50-Year25-Year10-Year5-Year2-Year1-Year

62.3647.5434.921.3813.375.471.99



100-Year50-Year25-Year10-Year5-Year2-Year1-Year

62.3647.5434.921.3813.375.471.99

3b. Riser Diameter if Conveyance 
System is Not Adequate

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7

• Existing conveyance system not adequate for 
proposed discharge 

• Sediment basin cannot discharge 31 cfs flow rate

• If no improvements, peak discharge flow (2-yr storm) 
during construction must be less or equal to 
predevelopment flow

• Per GM 22-2012, Chapter 2.303 and 9VAC25-875-560



3b. Riser Diameter if Conveyance 
System is Not Adequate

• Use peak flow rate of 5.47 cfs per table

• Use hr of 1 foot, per Figure 8-3

• Use Fig. C-SCM-12-8 to find riser diameter

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7

100-Year50-Year25-Year10-Year5-Year2-Year1-Year

62.3647.5434.921.3813.375.471.99



3b. Riser Diameter 
if Conveyance 
System is Not 
Adequate

Qp = 5.47cfs

hr = 1.0’

Riser Diameter = 12”

Why?

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7, VSWHB Figure C-SCM-12-8



3b. Riser Diameter if Conveyance 
System is Not Adequate

• Use peak flow rate of 5.47 cfs per table

• Use hr of 1 foot, per Figure 8-3

• Use Fig. C-SCM-12-8; riser diameter should be 12” 

• Diameter between 12” and 15” on chart, but since 

flow cannot be greater than 5.47 cfs, select 12” 

smaller diameter of 12”. 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 7

100-Year50-Year25-Year10-Year5-Year2-Year1-Year

62.3647.5434.921.3813.375.471.99



Figure 8-3 Sediment Basin
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hr = 1’
hd = 2’

hd = x/2
x = Distance between 
dewatering orifice and principal 
spillway

1a.
1b.

1c.

1d.

2.

3.

2,010 cy 1,005 cy

1,005 cy

3 in

502.5 cy

a. 42 in
b. 12 in



4. Trash Rack Dimensions

8b. | SEDIMENT BASIN PROBLEMS | Pg. 8

Step 1: Find the riser diameter in Table C-SCM-12-7, 

Anti-Vortex Device Design.

Step 2: In the same table, find “Cylinder Diameter.”

Step 3: In the same table, find “Height.”

Complete on your own



4. Trash Rack Dimensions

8b. | SEDIMENT BASIN PROBLEMS | Pg. 8, C-SCM-12 VSWHB 

Step 1: Riser diameter 

= 12 inches 

Step 2: Cylinder diameter 

= 18 inches 

Step 3: Trash rack height 

= 6 inches 



4. Trash Rack Dimensions

8b. | SEDIMENT BASIN PROBLEMS | Pg. 8, C-SCM-12 VSWHB 

Step 1: Riser diameter 

= 42 inches 

Step 2: Cylinder diameter 

= 60 inches 

Step 3: Trash rack height 

= 19 inches 



5a. Baffles Needed?

Step 1: Calculate the effective width (We).

We = 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 9



5a. Baffles Needed?

Step 1: Calculate the effective width (We).

We = 

We =

We = 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 9

Area  = Length × Width
= 11 yards × 6 yards
= 66 square yards (sy)



5a. Baffles Needed?

Step 2: Calculate the length-to-width ratio.

Length-to-width ratio = 

The ratio is less than 2, 

so the sediment basin will require baffles.

8b. | SEDIMENT BASIN PROBLEMS | Pg. 9

= 0.307



5b. Baffles Sufficient?
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5b. Baffles Sufficient?

Step 1: Calculate the effective width (We).

We = 

We = 

We = 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 10

Our new flow 
path (L) 
= 7 + 6.5 
= 13.5 yards



5b. Baffles Sufficient?

Step 2: Calculate the length-to-width ratio.

Length-to-width ratio = 

8b. | SEDIMENT BASIN PROBLEMS | Pg. 10

= 2.76

Since this ratio is greater than 2, 

baffles are sufficient.



6. Embankment Width

8b. | SEDIMENT BASIN PROBLEMS | Pg. 10 C-SCM-12 VSWHB 

What is the minimum embankment width if the embankment 
height is 12 feet, given the embankment cross-section discussion 
in Table C-SCM-12-1 from VSWHB Chapter 7.4?

Embankment 
Cross-section



6. Embankment Width

8b. | SEDIMENT BASIN PROBLEMS | Pg. 10 C-SCM-12 VSWHB 

What is the minimum embankment width if the embankment 
height is 12 feet, given the embankment cross-section discussion 
in Table C-SCM-12-1 from VSWHB Chapter 7.4?

Embankment 
Cross-section

For embankments of less than 10 feet:
• Minimum top width of 6 feet
• Maximum side slopes of 2H:1V or flatter
For embankments 10 to 14 feet in height:
• Minimum top width of 8 feet
• Maximum side slopes of 2.5H:1V or flatter
For 15 foot high embankments (maximum allowed under 
these specifications):
• Minimum top width of 10 feet
• Maximum of 2.5H:1V side slopes

SN(0



7. Basin Sizing

8b. | SEDIMENT BASIN PROBLEMS | Pg. 10
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7. Basin Sizing

Step 1: Calculate total storage needed.

Total Volume in cubic yards (cy) =

Total Drainage Area in acres × 134 cy per acre

V = A × 134

= 15 acres × 134 cy per acre 

= 2,010 cy required

2,010 cy × 27 cf/cy = 54,270 cf
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7. Basin Sizing

Step 2: Determine the wet storage volume the plan 
view provides. 

RISER

164’

1
0

0
’

Basin depth to 
top of riser = 8’

Interior L and W 
taken at orifice 
elevation of 6’

138’

8
4

’

Plan View of Sediment Basin
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7. Basin Sizing

Step 2: Determine wet storage volume provided. 

Surface Area = Length × Width

A1 = 138 ft × 84 ft = 11,592 square ft (sf)

Volume = 0.4 × A1 × D1

= 0.4 × 11,592 sf × 6 ft deep

V1 = 27,820.8 cubic feet (cf)
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7. Basin Sizing

Step 3: Determine dry storage volume (V2) provided. 

Surface Area (A2) = surface area of flooded area at 
crest of principal spillway

Depth (D2) = orifice elevation to crest of principal 
spillway

Volume (V2) = 1 2 × D2

Complete on your own



7. Basin Sizing

Step 3: Determine dry storage volume (V2) provided. 

Surface Area = Length × Width

A2 = 164 ft × 100 ft = 16,400 square ft (sf)

Depth = orifice elevation to crest of principal spillway

D2 = 8 ft – 6 ft = 2 ft

Volume (V2) = 1 2 × D2 = × 2 ft deep

V2 = 27,992 cubic feet (cf)

8b. | SEDIMENT BASIN PROBLEMS | Pg. 12
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7. Basin Sizing

Step 4: Add the wet and dry storage volumes 

(in cubic feet).

Storage Volume provided =  V1 + V2

= 27,820.8 cubic feet (cf) + 27,992 cf

= 55,812.8 cf
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7. Basin Sizing

Step 5: Convert volume from cubic feet to cubic 
yards and compare. 

2,010 cy required

 Basin volume appears to be in compliance!

55,812.8

2,067.14 cy



8. Barrel Diameter Steps 1–4

8b. | SEDIMENT BASIN PROBLEMS | C-SCM-12, VSWHB

Table C-SCM-12-4 Pipe Flow Chart



8. Barrel Diameter Steps 5-6

8b. | SEDIMENT BASIN PROBLEMS | C-SCM-12, VSWHB

Table C-SCM-12-4 Pipe Flow Chart



8. Barrel Diameter

Step 7: Determine the pipe capacity.

8b. | SEDIMENT BASIN PROBLEMS | Pg. 12

Q1 = CF × Q70

= 0.96 × 25.3 cubic feet per second (cfs)

Q1 = 24.288 cfs

(less than the required 25 cfs)



8. Barrel Diameter: Step 8

8b. | SEDIMENT BASIN PROBLEMS | C-SCM-12, VSWHB

Table C-SCM-12-4 Pipe Flow Chart



8. Barrel Diameter

Step 8: Adjust the pipe capacity.

Q1 = CF × Q70

= 0.96 × 34.9 cubic feet per second (cfs)

Q1 = 33.504 cfs

(greater than the required 25 cfs)

Barrel must be at least 24 inches

8b. | SEDIMENT BASIN PROBLEMS | Pg. 13



Questions?
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