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18.0 STANDARDS AND SPECIFICATIONS 
 

FOR 
 

RIP-RAP INFLOW PROTECTION 
 
 

Definition 
 
A temporary or permanent, lined drainageway installed to convey concentrated runoff 
into sediment traps and basins or down steep slopes as applicable. Rip-rap Inflow 
Protection consists of the installation of rock or recycled concrete equivalent in a flow 
channel for stabilization. 
 
 

Purpose 
 
The purpose of Rip-rap Inflow Protection is to provide stable conveyance of concentrated 
runoff down steep slopes, (i.e. into temporary sediment traps and basins) thereby 
preventing erosion of the flow channel. 
 
 

Conditions Where Practice Applies 
 
Rip-rap Inflow Protection is required where the slope of a drainage way contributing to a 
sediment trap or basin exceeds 10: 1 but is less than 4: 1. Runoff may be directed to the 
inflow device by means of dikes or swales. 
 
 

Design Criteria 
 
Rip-rap Inflow protection shall be 4” - 12" rip-rap (min.), underlain with Geotextile Class 
SE17 and placed from the ditch overfall elevation to the bottom of the trap or basin when 
the inflow slope is between 4:1 and 10:1. Slopes flatter than 10:1 shall be stabilized in 
accordance with Temporary Swale or Earth Dike criteria as applicable. For slopes steeper 
than 4:1, see Gabion Inflow Protection. 
 
 

Construction Specifications 
 

1. Rip-rap Inflow Protection shall be 1' in depth, have a trapezoidal cross section 
with 2: l or flatter side slopes and a 3' minimum bottom width. The channel shall 
be lined with 4" - 12" rip-rap or ASHTO Class I18 to a depth of 18". 

                                                           
17 Refer to Table 44 (located on page L-53-1) 
18 Refer to Table 45 (located on page L-53-2) 
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2. Filter cloth shall be installed under all rip-rap. Filter cloth shall be Geotextile 
Class SE. 

3. Entrance and exit sections shall be installed as shown on the detail section. 
4. Rip-rap used for the lining may be recycled for permanent outlet protection if the 

basin is to be converted to a stormwater management facility. 
5. Gabion Inflow Protection may be substituted for Rip-rap Inflow Protection. 
6. Rip-rap should blend into existing ground. 
7. Rip-rap Inflow Protection shall be used where the slope is between 4:1 and 10:1. 

For slopes flatter than 10:1 use Earth Dike or Temporary Swale. 
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19.0 STANDARDS AND SPECIFICATIONS 
 

FOR 
 

GABION INFLOW PROTECTION 
 
 

Definition 
 
A temporary or permanent, lined drainageway installed to convey concentrated runoff 
into sediment traps and basins or down steep slopes as applicable. Gabion Inflow 
Protection consists of the installation of wire baskets (Gabions) filled with rock or 
recycled concrete equivalent in a flow channel for stabilization. 
 
 

Purpose 
 
The purpose of Gabion Inflow Protection is to provide stable conveyance of concentrated 
runoff down steep slopes, (i.e. into temporary sediment traps and basins) thereby 
preventing erosion of the flow channel. 
 
 

Conditions Where Practice Applies 
 
Gabion Inflow Protection is required where the slope of a drainage way contributing to a 
sediment trap or basin, or other steep area as applicable, exceeds 4:1 (25%). Surface 
runoff may be directed to the inflow device by means of dikes or swales. 
 
 

Design Criteria 
 
Gabion Inflow Protection shall be 4"- 7" stone19 (min.) placed within manufactured wire 
baskets, underlain with Geotextile Class SE20 and placed from the ditch overfall elevation 
to the bottom of the trap or basin when the inflow slope is between 2:1 and 4:1. Slopes 
flatter than 10:1 shall be stabilized in accordance with Temporary Swale or Earth Dike 
criteria as applicable. For slopes between 4:1 and 10:1, see Rip-rap Inflow Protection. 
 
 

Construction Specifications 
 

1. Gabion Inflow Protection shall be constructed by arranging 9'x 3' x 12" gabion 
baskets forming a trapezoidal cross section l' deep with 2:1 side slopes and 3' 
bottom width. 

2. Geotextile Class SE shall be installed under all gabion baskets. 
                                                           
19 See Table 45 (located on page L-53-2) 
20 Refer to Table 44 (located on page L-53-1) 
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3. The stone used to fill the gabion baskets shall be 4" - 7". 
4. Gabion shall be installed in accordance with manufacturer's recommendations. 
5. Gabion Inflow Protection shall be used where concentrated flow is present on 

slopes steeper than 4:1. 
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20.0 STANDARDS AND SPECIFICATIONS 
 

FOR 
 

STONE CHECK DAMS 
 
 

Description of Practice 
 
Stone Check Dams are stone weirs placed in series in swales or ditches. 
 
 

Purpose 
 
Stone Check Dams are constructed to reduce runoff velocities to non-erosive rates and to 
prevent channel erosion in drainage courses. 
 
 

Design Criteria 
 
1. Stone check dams shall be located so as to provide maximum velocity reduction. This 

may be achieved by considering the volume of runoff, the drainage area and the 
slope. The check dams should be placed in reasonably straight ditch sections to 
minimize the potential for erosion in the channel bend. All stone check dams should 
be keyed into the sides and bottom of the channel. This practice is not to be used as 
a sediment trapping device. Sediment laden runoff must pass through a sediment 
trapping device prior to being discharged from the site. 

 
2.  The distance between the Stone Check Dams will vary with the longitudinal ditch 

slope. Stone Check Dams shall be constructed using 4"- 7" stone21 or recycled 
concrete equivalent and shall be placed to form a weir. The outlet crest or the top of 
the stone weir shall be approximately 6" lower than the outer edges. 
The inside or upstream side of the weir shall be lined with a 1' thick layer of washed 
(3/4" to 1 1/2") crushed aggregate. Geotextile Class E22 or better under the bottom 
and sides of the dam prior to placement of stone is optional. 

 
3.  The height of the stone outlet weir should not exceed one-half the depth of the ditch 

or swale. Additionally, the maximum height of the weir must not exceed 2.0 feet to 
prevent scour of the toe of the dam. If the check dam exceeds this, these provisions do 
not apply and an engineering analysis should be conducted. The stone check dam 
should be wide enough to reach from bank to bank of the ditch or swale with the weir 
section length in the center of the dam. 

 

                                                           
21 Refer to Table 45 (located on page L-53-2) 
22 Refer to Table 44 (located on page L-53-1) 
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4. The number of check dams will depend on the length and slope of the ditch or swale. 
 
 
5.  The required spacing is determined as: 
 

x = y/S  
 

where: 
 

x = Check dam spacing (ft)  
y = Check dam height (ft)  
S = Natural channel slope (ft/ft) 

 
Figure 2 may be used to determine the check dam spacing. The spacing 
requirements do not change significantly with varying ditch cross sections, 
but are most sensitive to the channel slope and height of the check dam. 

 
Construction Specifications 

 
1. Swales and ditches shall be prepared in accordance with the construction 

specifications described in C-11, Standards and Specifications for Temporary 
Swales. 

2. The check dam shall be constructed of 4" to 7" stone. The stone shall be placed so 
that it completely covers the width of the channel and keyed into the channel 
banks. 

3. The top of the check dam shall be constructed so that the center is approximately 
6 inches lower than the outer edges, forming a weir that water can flow across. 

4. The maximum height of the check dam at the center shall not exceed 2'. 
5. The upstream side of the check dam shall be lined with approximately 1' of 3/4" –     

1 1/2" aggregate. 
6. Accumulated sediment shall be removed when it has built up to 1/2 of the original 

height of the weir crest. 
 

Sediment Removal 
 
While this practice is not intended to be used for sediment trapping, some sediment will 
accumulate behind the check dam. Check dams should be inspected periodically and after 
each significant rainfall. Accumulated sediment should be removed when it has reached 
1/2 of the original height of the weir crest. 
 
 

Check Dam Removal 
 
In temporary swales and channels, check dams should be removed and the ditch filled in 
when it is no longer needed. In permanent channel structures, check dams may be 
removed when a permanent lining can be installed. In the case of grass lined ditches, 
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check dams may be removed when the grass has matured sufficiently to protect the swale 
or channel. The area beneath the check dams should be seeded and mulched immediately 
after they are removed. 
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FIGURE 2 

 

 
 
 

Check Dam Height (ft.) 
 

Design of Stone Check Dam Spacing  
(n=0.030, Ve = 2.0 fps) 
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21.0 STANDARDS AND SPECIFICATIONS 
 

FOR 
 

STONE OUTLET STRUCTURES 
 
 

Definition 
 
A temporary stone dike installed in conjunction with and as a part of an earth dike. 
 
 

Purpose 
 
The purpose of the Stone Outlet Structure is to filter sediment laden runoff, provide a 
protected outlet for an earth dike, provide for diffusion of concentrated flow, and allow 
the area behind the dike to dewater and filter sediment laden runoff. 
 
 

Conditions Where Practice Applies 
 
Stone outlet structures apply to any point of discharge where there is need to dispose of 
runoff at a protected outlet or to diffuse concentrated flow for the duration of the period 
of construction. The drainage area to this practice shall be 1/2 acre or less, for larger areas 
a trap shall be used. 
 
 

Outlet 
 
The stone outlet structure shall be located so as to discharge onto an already stabilized 
area or into a stable watercourse. Stabilization shall consist of complete vegetative cover, 
paving, etc., sufficiently established to be erosion resistant. 
 
 

Construction Specifications 
 

1. 2" to 3" stone23 or recycled concrete equivalent is preferred but clean gravel may 
be used if stone is not available. 

 
2. The crest of the stone dike shall be at least 6" lower than the lowest elevation of 

the top of the earth dike and shall be level. 
 

3. The stone outlet structure shall be embedded into the soil a minimum of 4". 
 

4. The minimum length of the crest of the stone outlet structure shall be 6'. 
                                                           
23 Refer to Table 45 (located on page L-53-2) 
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5. The baffle board shall extend 1' into the dike and 4" into the ground and be staked 

in place. 
 

6. The drainage area to this structure shall be less than 1/2 acre. 
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