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scour holes resemble forebays, but are designed to dissipate flow as it exits the PSH, similar to a 
level spreader.  PSHs are square or round in shape, and use riprap and permanent soil 
reinforcement matting to protect against erosion.  Figure 12-3 gives a side-by-side comparison of 
a forebay and a PSH. Guidance for forebays and splash pads follows. 

Inspection 
Inspect forebays and splash pads for trash, debris, and undesirable vegetation.  Inspect to 
determine whether these facilities are structurally sound and that they do not contain excessive 
amounts of accumulated sediment.  Splash pads are not typically designed to store sediment; 
however, any sediment accumulations that have the potential to wash downstream or cause 
problems in the swale should be removed. 

Maintenance 
Remove sediment, trash, debris, and undesirable vegetation and properly dispose of it off-site. 
Sediment should be removed from a forebay when it exceeds 50% of a forebay’s storage 
capacity.  Correct any structural deficiencies and replace erosion protection materials (i.e., 
riprap) as needed.  If necessary, reestablish vegetation for earthen forebays.  Refer to Chapter 3 
for further guidance on sediment disposal. 

      
Figure 12-3.  A well maintained forebay (left) and  
a newly constructed preformed scour hole (right) 

12.3.3 SWALE 

Function 
A swale decreases runoff velocity to promote infiltration and filtration of stormwater runoff.  By 
slowing runoff, suspended solids and associated pollutants settle out of stormwater before being 
conveyed downstream.  Typically, swales work best on relatively flat grades.  However, check 
dams (see section 12.3.4) may be installed in areas with steep slopes to help slow the flow. 
Swales often drain directly into receiving waters and other stormwater controls.  For this reason, 
it is important that swales are carefully inspected and maintained to prevent excessive pollutants 
from being conveyed downstream.  Figure 12-4 shows two photos of typical swales in a highway 
setting. 
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Inspection 
The base of the swale, its interior and exterior side slopes, and areas surrounding the swale 
should be stabilized with a dense cover of turf-type grass.  Inspect the swale and surrounding 
areas for erosion.  Inspect for undercutting of swale side slopes, which can cause the slopes to 
become steeper than 3:1, the maximum allowed.  Steep side slopes can cause excessive 
channelization and an increase in flow velocity, which decreases the effectiveness of the swale.   

      
Figure 12-4.  Linear highway applications of swales 

Verify that grass is being mowed at a frequency to maintain the desired height.  Ideally, turf 
grasses should be mowed at a frequency to maintain a maximum height of 4 inches for warm-
season grasses and 6 inches for cool-season grasses.  However, within the NCDOT right-of-way, 
it is more practical to maintain grass height between 6 and 15 inches.  

Inspect the swale and surrounding areas for bare soil, sediment deposition, trash, debris, and 
undesirable vegetation. 

Maintenance 
Trash, debris, and undesirable vegetation should be removed from the swale.  Excessive 
accumulations of sediment should be removed when typical flow is altered or grass can no 
longer be seen.  Stabilize any eroding surfaces in or around the swale, and repair undercut slopes 
by restoring the proper grade and reseeding.  Refer to Chapter 3 for further guidance. 

12.3.4 CHECK DAMS (IF PRESENT) 

Function 
Checks dams are small riprap dams constructed to enhance the water quality benefits of swales.  
Checks dams, are installed in swales to create storage volume or to slow flow in areas with steep 
slopes.  Figure 12-5 shows an example of check dams implemented in a swale.  Check dams are 
permanent riprap dams constructed to enhance water quality and should not be confused with a 
sediment and erosion control temporary device used during roadway construction. 
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Inspection 
Inspect check dams for trash, debris, undesirable vegetation, excessive sediment, and erosion 
around the sides of the rock check.  Verify that check dams retain the proper dimensions.  Check 
dams should be approximately one foot high along the base and sides of the swale and 
approximately 4.5 feet in width (in the direction of flow).  The main structure of the check dam 
should be composed of Class B riprap.  A 12-inch (approximate) layer of No. 57 stone should be 
located on the upstream side of the check dam to capture sediment.  Figure 12-6 shows the basic 
configuration of a check dam.   

 
Figure 12-5.  Swale with check dams 

 

 
Figure 12-6.  Check dam 
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Maintenance 
If possible, maintenance on the permanent check dam should be performed when the swale is dry 
so as not to allow accumulated sediment to wash downstream.  Remove and properly dispose of 
trash, debris, undesirable vegetation, and sediment.  Replace riprap and No. 57 stone, repair 
erosion, and rebuild or reshape check dams as necessary.  When mowing swales, be sure not to 
damage the check dam’s structure.  Handheld equipment should be used when mowing around 
check dams. 

12.3.5 OUTLET DRAINAGE SYSTEM (IF PRESENT)  

Function 
The outlet drainage system conveys water from the SC to the downstream drainage system or 
receiving water.  Components of this system can include channels, pipes, catch basins, manholes, 
culverts, and other structures.  Swales often end at a grassy, open area or forested buffer.  An 
outlet drainage system will not be present in these situations.  

Inspection 
Inspect pipes and drainage structures for cracks or leaks.  Inspect the ground surface above 
buried pipes and structures for depressions or other signs of pipe breakage or separation.  Inspect 
ditches for signs of erosion and undesirable vegetation.  If outlet protection materials are present, 
verify that these materials are adequate. 

Maintenance 
Remove and properly dispose of debris, unwanted vegetation, and major sediment 
accumulations.  Repair eroded areas and damaged pipes.  Replace outlet protection materials 
(i.e., riprap) as necessary.  Refer to Chapter 3 for additional guidance on maintenance 
techniques. 

12.4 Inspection and Maintenance Summary 
Observations made while inspecting stormwater controls must be documented on the appropriate 
SC inspection report form and entered into SCMS.  Observations recorded would include a 
general description of the SC and those maintenance needs identified such as the removal of 
accessible trash, sediment, and unwanted vegetation. 

If during an inspection emergency maintenance needs are identified (i.e., a sluice gate frozen in 
the open position), the inspector should either correct the problem at that time or contact the 
party(s) responsible for emergency maintenance repairs.  If emergency maintenance needs are 
not corrected at the time of the inspection, a follow-up inspection should be conducted to verify 
that the responsible party(s) has taken action and all needs have been addressed.  Observations 
made during the follow-up inspection must be documented on the appropriate SC inspection 
report form and entered into SCMS.  
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CHAPTER 13 Level Spreader 

 

OVERVIEW 

A LEVEL SPREADER (LS) is a structural stormwater control that redistributes concentrated stormwater 
flow into sheet flow. 

PURPOSE AND DESCRIPTION  
 A level spreader provides a nonerosive outlet for concentrated runoff by diffusing the water 

uniformly across a stable slope. 
 A level spreader consists of a trough with a level, nonerosive lip. 

INSPECTION 
 Level spreaders are designed to convert concentrated flow to sheet flow before it enters a buffer 

or filter strip; erosion within the buffer or filter strip is an indication that the level spreader is not 
functioning properly. 

 The level spreader lip must be level to promote uniform, diffuse flow along its entire length. 
 Inspections should occur annually, unless otherwise required by environmental permits or more 

frequent inspections are deemed necessary. 

TYPICAL MAINTENANCE 
 Sediment, trash, and debris should be removed from the level spreader trough and other 

components as applicable. 
 Any structural deficiencies, especially pertaining to the level spreader lip, should be repaired or 

the components replaced.  
 Repair eroded areas within the buffer or filter strip after determining the root cause of the erosion. 
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13.1 Stormwater Control Overview 
A Level Spreader (LS) is a stormwater device used to slow runoff velocities, trap sediment and 
promote infiltration.  It works by dispersing concentrated runoff uniformly over the ground’s 
surface.  During storm events concentrated runoff from parking lots, roadways, or ditches is 
directed into the level spreader where it is spread out and released as sheet flow over a vegetated 
area (filter strip).  The resultant sheet flow helps reduce the erosion potential and enhances the 
pollutant filtering and runoff infiltration processes.  Suspended solids and other associated 
pollutants are filtered and settle-out, while dissolved metals and nutrients are taken-up by the soil 
and plant roots.  Figure 13-1 illustrates concentrated water flow entering a level spreader and 
sheet water flow exiting a level spreader.  

  

Figure 13-1.  Water flow through a level spreader 

Figure 13-2 illustrates the treatment processes that occur in a typical level spreader system.  
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Figure 13-2.  Level spreader treatment processes 

13.2 Level Spreader Components 
Figure 13-3 illustrates the various components of a typical level spreader system.  Currently, 
level spreaders are designed to include a flow bypass structure (NCDOT, 2008b).  For these 
systems, runoff enters the level spreader via a flow bypass structure, which is designed to divert 
a set amount of runoff to the trough of the level spreader.  Excess flow bypasses the level 
spreader and is conveyed by ditch or pipe directly downstream.  Level spreaders constructed 
before the flow bypass system requirement was in place may not include a flow bypass system.  
For these level spreaders, all runoff will enter the level spreader regardless of the flow rate.  

Level spreader systems may include, but are not limited to, the following components:  

 Inlet Drainage System 

 Flow Bypass Structure/System  

 Level Spreader Trough and Lip 

 Filter Strip and/or Buffer  

 Bypass Swale/Pipe or Outlet Ditch 
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Figure 13-3.  Components of a typical level spreader system 

(not all components may be present) 

13.3 Inspection and Maintenance 
Level spreaders should be inspected periodically to determine whether they are functioning as 
intended.  Most importantly, it should be verified that the level spreader is distributing flow 
evenly.  If a level spreader is found not to be functioning properly, determine the cause and 
restore to working order as soon as possible. 

All inspection findings and maintenance activities should be noted on the inspection form (see 
Appendix A) and then entered into the Stormwater Control Management System (SCMS).  
Photos should be taken to track the status of the stormwater control (SC) and document the 
maintenance activities conducted.  These, too, can be uploaded to SCMS.  Refer to Chapter 4 for 
further guidance. 

The following sections describe the function of a level spreader, and provide inspection and 
maintenance guidance for its major components.  
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13.3.1 INLET DRAINAGE SYSTEM 

Function 
The inlet drainage system collects and conveys water to the SC.  Inlet drainage systems can 
consist of open channels, pipes, curb and gutter, and catch basins. 

Inspection 
Stormwater runoff should be allowed to flow freely into the level spreader or flow bypass 
structure.  Inspect ditches, pipes, and/or catch basins draining to the level spreader for trash, 
sediment, and debris.  Inspect the ground surface above buried pipes and structures for 
depressions and other signs of pipe breakage or separation.  Inspect ditches for signs of erosion 
and undesirable vegetation.   

Maintenance 
Remove and properly dispose of debris, unwanted vegetation, and major sediment 
accumulations.  Repair eroded areas and damaged pipes.  Refer to Chapter 3 for additional 
guidance on maintenance techniques. 

13.3.2 FOREBAY (IF PRESENT) 

Function 
A forebay is a basin located at the inlet of a SC that pretreats stormwater.  A forebay reduces the 
runoff velocity of stormwater, which in turn allows suspended particles in the stormwater to 
settle before the stormwater enters the level spreader.  The presence of a forebay reduces the risk 
of SC failure due to clogging of the filter strip and sediment accumulation in the trough.   

Inspection 
Inspect the forebay for trash, debris, and undesirable vegetation.  Inspect to determine whether 
forebays are structurally sound and that they do not contain excessive amounts of accumulated 
sediment. 

Maintenance 
Remove trash, debris, and undesirable vegetation and properly dispose of it off-site.  Remove 
sediment and dispose of it off-site if it appears to occupy more than 50% of the forebay’s storage 
capacity.  Reestablish vegetation in earthen forebays.  Refer to Chapter 3 for further guidance. 

13.3.3 FLOW BYPASS STRUCTURE (IF PRESENT) 

Function 
Level spreaders can easily become overwhelmed during large rainfall events.  If flow in excess 
of the design amount is allowed to pass through the level spreader, it will likely reconcentrate 
and erode areas of the filter strip or buffer.  Flow bypass structures allow excess flows from large 
storm events to bypass the level spreader via a bypass swale or pipe and discharge directly to the 
receiving stream.   
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Inspection 
The flow bypass structure should be free of any sediment, trash, and debris.  Inspect the flow 
bypass structure for holes and cracks, and for any erosion that would allow runoff to flow around 
the structure.  Note any undesirable vegetation that might prevent the flow bypass structure from 
performing its function.  If applicable, inspect metal components for excessive corrosion.  Check 
the level spreader and buffer/filter strip for visual signs that it is receiving flow and has not been 
overwhelmed.  If the level spreader does not appear to be receiving flow or if there is evidence of 
excessive flow, the flow bypass structure is not functioning properly. 

Maintenance 
Remove undesirable vegetation, sediment, trash, and debris.  If the flow bypass structure 
becomes clogged, remove sediment and dispose of it off-site.  Repair any cracks and holes, and 
eroded areas associated with the flow bypass structure.  Replace components as necessary. 

13.3.4 LEVEL SPREADER TROUGH AND LIP 

Function 
The level spreader trough collects stormwater runoff, and the nonerosive lip evenly distributes 
the runoff to downgrade areas as diffuse flow.  The trough may be vegetated or concrete.  The lip 
may be constructed of various materials.  The level spreader may also be equipped with a 
drawdown system (e.g., weep holes leading to a drainage system) if prolonged periods of 
standing water are not desired. 

Inspection 
The level spreader trough and lip should be level and remain relatively free of sediment and 
debris or the level spreader will quickly become overwhelmed and lose its effectiveness.  Inspect 
the lip for erosion, undesirable vegetation, and other impairments that could render it uneven or 
otherwise ineffective.  Verify that the area immediately downstream of the level spreader lip is 
free of woody vegetation, which can cause reconcentration of flows and reduce flow across the 
filter strip.  If a drawdown system is present, check to make sure it is not clogged with sediment 
or debris.  Pervious bags filled with stone may have been placed over the drawdown system’s 
inlets to keep sediment from entering.  If sand bags are present, inspect them for damage. 

Maintenance 
Repair any areas of the level spreader trough that are damaged or, in the case of vegetated 
troughs, eroded.  If there is erosion around the ends of the level spreader, regrade the soil, build a 
berm that is higher than the lip, and stabilize the area with vegetation (NCDWQ, 2007).  
Sediment should be removed before it interferes with the level spreader’s ability to distribute 
flow evenly.  Repair the lip if it has eroded or has become cracked or otherwise damaged.  
Remove any vegetation growing over the lip or any woody vegetation that could channelize 
flow.  If there is a drawdown system and it has become clogged, remove any sediment and 
debris.  Replace damaged pervious rock bags.  See Figure 13-4 for examples of level spreaders 
with typical maintenance needs. 
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Figure 13-4.  Typical maintenance concerns: erosion at the level spreader lip and 
channelization in the filter strip (left), and woody debris in need of removal (right) 

13.3.5 FILTER STRIP AND BUFFER 

Function 
Stormwater treatment processes occur in the filter strip and buffer.  Filter strips and buffers 
promote infiltration and biological uptake of pollutants, and filter out sediment.  Permanent soil 
reinforcement matting (PSRM) may have been installed just downstream of the level spreader lip 
to prevent erosion.  An example of a level spreader and filter strip is shown in Figure 13-5.  This 
level spreader was designed with a drawdown device consisting of weep holes.  The placement 
of pervious bags of stone prevents sediment from clogging the weep holes. 

Inspection 
The filter strip should be vegetated with a uniform, dense cover of desirable vegetation.  Inspect 
for signs of erosion and channelization.  Also, verify that the vegetation is being mowed at the 
proper frequency.  Ideally, turfgrasses should be mowed at a frequency to maintain a maximum 
height of 4 inches for warm-season grasses and 6 inches for cool-season grasses.  However, on 
highway right-of-way facilities, it is more practical to maintain grass height between 6 and 
15 inches.  Note any undesirable vegetation growing in the filter strip.   

Buffers may be used instead of a grassed filter strip.  Buffer areas, which are typically forested, 
are particularly susceptible to channelized flow and erosion.  Carefully inspect the buffer for 
evidence of these processes, which indicates that the level spreader is not functioning properly.  
Also, verify that sediment has not accumulated in the filter strip or buffer to the degree that 
vegetation is dying (NCDWQ, 2007).  If PSRM has been installed, inspect it for damage and 
verify that it is properly toed in and anchored. 

Maintenance 
Remove trash and undesirable vegetation.  Remove debris that could cause channelization.  
Repair areas affected by erosion or channelization.  Mow grass to the appropriate height.  Repair 
or replace PSRM as necessary.  Note that PSRM may not be visible and should not be disturbed  
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if vegetation is well established and adequate to protect against erosion.  Ensure that grass 
remains dense and thick for optimum removal of pollutants.  If excessive sediment has 
accumulated, remove the sediment, reestablish vegetation, and regrade if necessary (NCDWQ, 
2007). 

 
Figure 13-5.  Example of a level spreader and filter strip with 
a drawdown device consisting of weep holes with rock bags 

13.3.6 BYPASS SWALE /PIPE OR OUTLET DITCH 

Function 
A level spreader equipped with a flow bypass system has a swale or pipe that conveys runoff 
from the flow bypass structure to the receiving stream during large rainfall events.  Conversely, a 
level spreader with a filter strip, but no bypass system, will discharge flow into an outlet ditch.  If 
the ditch or pipe empties directly into a stream, it should do so in a manner that does not degrade 
the stream channel or banks.  Typically, this requires the use of riprap or another type of 
protection/energy dissipation. 

Inspection 
Stormwater should be allowed to flow freely from the flow bypass structure or filter strip.  All 
conveyances should be inspected for trash, sediment, and debris.  For vegetated, open channels, 
inspect the area for erosion and undesirable vegetation.  Also, note the mowing frequency, as 
mentioned previously.  For other open channels, verify that the channel is properly protected 
from erosion.  If a pipe is used, inspect the surface above the buried pipe for signs of pipe 
breakage or separation.  When applicable, inspect the area where the bypass swale or pipe 
discharges to the stream. 
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Maintenance 
Remove and properly dispose of debris, unwanted vegetation, and major sediment 
accumulations.  Repair eroded areas and damaged pipes.  Replace or repair any material 
(i.e., riprap) or structure used to prevent the discharge to the stream from causing erosion.  Refer 
to Chapter 3 for additional guidance on maintenance techniques. 

13.4 Inspection and Maintenance Summary 
Observations made while inspecting stormwater controls must be documented on the appropriate 
SC inspection report form and entered into SCMS.  Observations recorded would include a 
general description of the SC and those maintenance needs identified such as the removal of 
accessible trash, sediment, and unwanted vegetation. 

If during an inspection emergency maintenance needs are identified (i.e., a sluice gate frozen in 
the open position), the inspector should either correct the problem at that time or contact the 
party(s) responsible for emergency maintenance repairs.  If emergency maintenance needs are 
not corrected at the time of the inspection, a follow-up inspection should be conducted to verify 
that the responsible party(s) has taken action and all needs have been addressed.  Observations 
made during the follow-up inspection must be documented on the appropriate SC inspection 
report form and entered into SCMS.  
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APPENDIX A Inspection Checklists 



LOS RANKING:  

 

STORMWATER BMP: BIORETENTION BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

 

Structural Components 

Y  N  N/A   
      Inlet/outlet drainage systems are structurally sound and functional. 
      Forebay and transition berm are structurally sound and functional. 

      
Basin, embankment, and emergency spillway are structurally sound and functional. 
(Sediment must be removed from the basin when it exceeds 50% or more of the 
forebay’s storage capacity.) 

      Filter media and underdrain, including cleanouts, appear to be structurally sound and 
functional. 

      Outlet control structure and components are structurally sound and functional. 

Areas of Maintenance 

Y  N  N/A   
      Inlet and outlet ditches/pipes are free of sediment, leaves, trash, and other debris. 

      Forebay is clean and free of sediment, leaves, trash, and other debris. (Sediment must 
be removed when it exceeds 50% or more of the forebay’s storage capacity.) 

      Grass has been mowed and undesirable vegetation removed. 
      Plants are healthy and mulch layer is adequate (at least 3 inches). 
      Basin is free of standing water. 
      Areas of erosion have been repaired. 
      Trash rack is unobstructed and free of sediment, leaves, trash, and other debris. 

Y  N     
      Are structural repairs needed at this site? (If yes, describe in Comments.) 
      Is any maintenance necessary at this site? (If yes, describe in Comments.) 

      Were maintenance activities conducted at the time of inspection?  
(If yes, describe in Comments.) 

 
Comments/Recommendations/Actions Taken: 

 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the 

device has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: DRY DETENTION BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

 
Structural Components 

Y  N  N/A   
      Inlet drainage system is structurally sound and functional.   
      Sluice gate is in place, structurally sound, and functional. 
      Drawdown orifice plate is in place, structurally sound, and functional. 
      Trash rack is in place, structurally sound, and functional.  
      Trash screen is in place, structurally sound, and functional. 
      Forebay and transition berm are structurally sound and functional. 

      Basin, embankment, and emergency spillway are structurally sound and 
functional.  (Sediment must be removed when it reduces the design depth by 50%) 

      Outlet control structure is in place, structurally sound, and functional. 

Areas of Maintenance 

Y  N  N/A   
      Trash rack is unobstructed and free of sediment, leaves, trash, and other debris.    

      Openings in the drawdown orifice plate are unobstructed and free of sediment, 
leaves, trash, and other debris. 

      Trash screen is unobstructed and free of sediment, leaves, trash, and other debris.  
      Sluice gate is unobstructed and free of sediment, leaves, trash, and other debris.  

      Forebay is clean and free of sediment, leaves, trash, and other debris.  (Sediment 
must be removed when 50% or more of the capacity is reduced.) 

      Inlet and outlet ditches/pipes are free of sediment, leaves, trash, and other debris. 
      Grass has been mowed and undesirable vegetation removed 

Y  N     
      Do any components at this site need structural repairs? (If yes, describe below:) 

      Is any maintenance necessary at this site (i.e., areas of erosion, unwanted 
vegetation)? (If yes, describe in Comments section.) 

      Were maintenance activities conducted during the time of inspection? (If yes, 
describe in Comments section.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: FILTRATION BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

 

Structural Components 

Y  N  N/A   
      Inlet/outlet drainage systems are structurally sound and functional. 
      Forebay and transition berm are structurally sound and functional.  
     

 
Basin, embankment, and emergency spillway are structurally sound and 
functional. (Sediment must be removed from the basin when it exceeds 50% or 
more of the forebay’s storage capacity.) 

      Filter media and underdrain appear to be structurally sound and functional.  
      Outlet control structure and components are structurally sound and functional. 

Areas of Maintenance 

Y  N  N/A   
      Inlet and outlet ditches/pipes are free of sediment, leaves, trash, and other debris. 

      Forebay is clean and free of sediment, leaves, trash, and other debris. (Sediment 
must be removed when it exceeds 50% or more of the forebay’s storage capacity.)  

      Grass has been mowed and undesirable vegetation removed. 
      Basin is free of standing water. 
      Trash rack is unobstructed and free of sediment, leaves, trash, and other debris. 

Y  N     
      Are structural repairs needed at this site? (If yes, describe in Comments.) 
      Is any maintenance necessary at this site? (If yes, describe in Comments.) 

      Were maintenance activities conducted at the time of inspection?  
(If yes, describe in Comments.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: HAZARDOUS SPILL BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

 

Structural Components 

Y  N  N/A   
      Inlet and outlet drainage systems are structurally sound and functional. 
      Sluice gate is in place, structurally sound, and functional. 
      Concrete headwall/outlet structure is in place, structurally sound, and functional.  
      Basin and side slopes are structurally sound and functional. 
       

Areas of Maintenance 

Y  N  N/A   
      Inlet and outlet pipe(s) are free of sediment, leaves, trash, and other debris. 
      Basin is free of sediment, leaves, trash, and other debris.  
      Grass has been mowed and undesirable vegetation removed as needed. 

      Sluice gate opening is unobstructed and free of sediment, leaves, trash, and other 
debris.  

      Outlet is accessible and free of sediment, leaves, trash, and other debris. 
      Signage is undamaged, clear, and visible. 

Y  N     
      Are structural repairs needed at this site? (If yes, describe in Comments section.) 
      Are there maintenance needs at this site? (If yes, describe in Comments section.) 

      Does the basin pond water for excessive periods of time? (If yes, describe in 
Comments section.) 

      Are odors being emitted from the basin? (If yes, describe in Comments section.) 

      Were maintenance activities conducted at the time of inspection? 
(If yes, describe in Comments section.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: INFILTRATION BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

 

Structural Components 

Y  N  N/A   

      Inlet and outlet drainage systems and flow bypass structure are structurally sound 
and functional. 

      Pretreatment BMP and filter strip/swale are structurally sound and functional.  
      Basin, embankment, and emergency spillway (if present) are structurally sound 

and functional. 

      Emergency outlet control structure, sluice gate, and trash rack are structurally 
sound and functional if present.  

Areas of Maintenance 

Y  N  N/A   
      All components are free of sediment, leaves, trash, and other debris.  
      Sediment was removed from forebay if capacity was reduced to 50% or less. 

      Basin sidewalls and surrounding areas are stabilized with a dense cover of turf 
grass maintained at a height of 6–15 inches.  

      Basin bottom has adequate cover (4” of sand or dense turf grass 6-15” in height). 
      Sediment was removed from basin if soil media appeared to be clogged. 
      Areas of erosion have been repaired. 

Y  N     

      Are there structural repairs needed at this site? (If yes, describe in Comments 
section.) 

      Are there maintenance needs at this site? (If yes, describe in Comments section.) 

      Were maintenance activities conducted at the time of inspection? 
(If yes, describe in Comments section.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 
 



LOS Ranking:  

 

STORMWATER BMP: LEVEL SPREADER  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

Structural Components 

Y  N  N/A   
      Inlet pipe grate is in place, structurally sound, and functional. 
      Sediment forebay is structurally sound and functional. 
      Inlet and outlet ditches are structurally sound and functional. 
      Inlet pipe or flow bypass system is in place, structurally sound and functional. 
      Level spreader trough is in place, structurally sound, and functional. 
      Level spreader lip is in place, structurally sound, and functional. 
      Filter strip is structurally sound, and functional.  
      Bypass swale or pipe is structurally sound and functional. 

Areas of Maintenance 

Y  N  N/A   
      Sediment forebay is clean, free of sediment, leaves, trash, and other debris.  
      Inlet and outlet ditches are clean, free of sediment, leaves, trash, and other debris.  
      Flow Bypass Structure is clean and free of sediment. 
      Inlet drainage system is unobstructed, free of leaves, trash, and other debris.  
      Weep holes are unobstructed, free of sediment, leaves, trash, and other debris. 
      Rock filter bags protecting weep holes are not damaged or in need of replacing. 
      Filter strip has a good stand of grassed vegetation.  No erosion noted.  
      Grass has been mowed and undesirable vegetation removed as needed. 

      Bypass swale is well vegetated and free of sediment, leaves, trash, and other 
debris. 

Y  N     
      Are structural repairs needed at this site? (If yes, describe in Comments section.) 
      Are there maintenance needs at this site? (If yes, describe in Comments section.) 

      Were maintenance activities conducted at the time of inspection? 
(If yes, describe under Comments.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: STORMWATER WETLAND  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

Structural Components 

Y  N  N/A   
      Inlet/outlet drainage systems are structurally sound and functional. 
      Forebay and transition berm are structurally sound and functional.  
      Basin, embankment, and spillway are structurally sound and functional.  
      Drawdown device/orifice is in place, structurally sound, and functional. 
      Outlet control structure and components are structurally sound and functional. 

Areas of Maintenance 

Y  N  N/A   
      Inlet and outlet ditches/pipes are free of sediment, leaves, trash, and other debris. 

      Forebay is clean and free of sediment, leaves, trash, and other debris. (Sediment 
must be removed when it exceeds 50% or more of the forebay’s storage capacity.)  

      Pools are free of sediment, leaves, trash, and other debris. 
      Algal growth covers less than 50% of the stormwater wetland. 

      Wetland is well vegetated with the intended species; undesirable vegetation has 
been removed. 

      Water level is at or near the elevation of the orifice. 

      Drawdown device/orifice and trash rack are unobstructed and free of sediment, 
leaves, trash, and other debris. 

Y  N     
      Are there structural repairs needed at this site? (If yes, describe in Comments.) 
      Are there maintenance needs at this site? (If yes, describe in Comments.) 

      Were maintenance activities conducted during the time of inspection? 
(If yes, describe in Comments.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: SWALE  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

Structural Components 

Y  N  N/A   
      Forebay is structurally sound and functional.  
      Inlet and outlet drainage systems are structurally sound and functional. 
      Side slopes and bottom of swale are structurally sound and functional. 
      Water quality rock checks are structurally sound and functional if present. 

Areas of Maintenance 

Y  N  N/A   
      Forebay is clean, free of sediment, leaves, trash, and other debris.  

      Inlet and outlet ditches/pipes are clean, free of sediment, leaves, trash, and other 
debris. 

      Is erosion occurring within the swale? (If yes, describe in Comments section.) 
      Swale is clean, free of sediment, leaves, trash, and other debris. 
      Swale has an established stand of turf grass.      
      Swale has been mowed and undesirable vegetation removed. 

      If present, rock checks retain dimensions and have adequate riprap and No. 57 
stone. 

Y  N     
      Are structural repairs needed at this site? (If yes, describe in Comments section.) 
      Are there maintenance needs at this site? (If yes, describe in Comments section.) 

      Were maintenance activities conducted at the time of inspection?  
(If yes, describe in Comments section.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred, but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found, but function of the device 

has not been affected. 
C Moderate structural deterioration and/or maintenance needs were found, but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device is no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
 



LOS Ranking:  

 

STORMWATER BMP: WET DETENTION BASIN  Inspector(s):   

BMP ID#:      
DIVISION:      
COUNTY:      
DATE INSTALLED:   Inspection Date:   
LOCATION:      

Structural Components 

Y  N  N/A   
      Inlet/outlet drainage systems are structurally sound and functional. 
      Forebay and transition berm are structurally sound and functional.  
      Basin, embankment, and emergency spillway are structurally sound and 

functional.  
      Drawdown device/orifice is in place, structurally sound, and functional  
      Outlet control structure and components are structurally sound and functional. 

Areas of Maintenance 

Y  N  N/A   
      Inlet and outlet ditches/pipes are free of sediment, leaves, trash, and other debris. 

      Forebay is clean and free of sediment, leaves, trash, and other debris. (Sediment 
must be removed when it exceeds 50% or more of the forebay’s storage capacity.)  

      Grass has been mowed and undesirable vegetation removed, and eroded areas 
repaired. 

      Water level is at or near the invert of the orifice. 

      Permanent pool does not contain excessive (covers more than 50% of permanent 
pool surface area) algae or invasive plants (i.e., cattails). 

      Sediment accumulation is not impeding the function of the basin. 

      Drawdown device/orifice and trash rack are unobstructed and free of sediment, 
leaves, trash, and other debris. 

Y  N     
      Are there structural repairs needed at this site? (If yes, describe in Comments.) 
      Are there maintenance needs at this site? (If yes, describe in Comments.) 

      Were maintenance activities conducted during the me of inspection?  
(If yes, describe in Comments.) 

Comments/Recommendations/Actions Taken: 
 
 
 
 
 

LOS Category LOS Description 
A Some aging and wear has occurred but no structural deterioration or maintenance needs were 

found. Device is functioning properly. 
B Minor structural deterioration and/or maintenance needs were found but function of the device has 

not been affected. 
C Moderate structural deterioration and/or maintenance needs were found but function of the device 

has not been significantly affected. 
D Serious deterioration in at least one structural component and/or major maintenance needs were 

found. Function of the device is inadequate. 
F Device no longer functional due to the general or complete failure of a major structural 

component and/or the lack of adequate maintenance. 
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STORMWATER TERMS 

Basin:  This term signifies any depression that has a wider width than depth.  According to this definition, 
all ponds are basins.  Basins may be circular, oval, or channel-shaped.  However, all basins are designed 
to detain the water quality volume before discharging that volume to surface water or groundwater.  Any 
stormwater control that is designed based on a target stormwater volume will be referred to as a basin.   

Best Management Practice (BMP):  EPA defines a BMP as a nonstructural (technique, or measure ) or 
structural control (engineered grass swale, dry detention basin, filtration basin, etc.) that is used for a 
given set of conditions to manage the quantity and improve the quality of storm water runoff in the most 
cost-effective manner (EPA-821-R-99-012 August 1999).    

Detention:  Many stormwater manuals use the term detention basin to mean a basin that temporarily 
holds stormwater then slowly releases it to the receiving stream.  In contrast, retention basins, sometimes 
called wet ponds, can refer to basins that maintain a permanent pool of water.  For simplicity, NCDOT will 
use the term wet detention basin to describe a basin with a permanent pool of water and dry detention 
basin to refer to a basin that is dry between storm events.   

Filters:  Some non-HSP references distinguish between stormwater controls that remove gross solids 
(screens) and those that remove suspended and settleable solids (filters).  However, this naming 
convention is based on the relative size of the material being filtered, not on the actual physical 
separation process.  The preferred term for the physical separation of water and solids using a porous 
media is filtration, and the structure is a filter, regardless of the porosity of the media. 

Stormwater Control:  Stormwater control is preferred over best management practice to refer to 
nonstructural and structural controls because it is a more accurate and precise descriptor of stormwater 
treatment practices. 

Stormwater Control System:  One or more stormwater controls implemented together is a system.  The 
stormwater controls selected target different practices or pollutants to provide comprehensive stormwater 
treatment.   

Stormwater Wetlands:  The preferred term in the HSP for a stormwater treatment wetland is stormwater 
wetland.  The term constructed wetland has been used by other agencies to mean a mitigation wetland 
that has been restored as compensation for unavoidable aquatic impacts and/or wetlands constructed to 
treat stormwater.  This dual meaning can be confusing.  Therefore, stormwater wetland will be used to 
denote wetlands designed for stormwater treatment as required by National Pollutant Discharge 
Elimination System (NPDES) permits.  Constructed wetland will signify a mitigation wetland required for 
Clean Water Act Section 401 and Section 404 permits. 

Swale:  This term refers to a shallow, vegetated trough that conveys stormwater.  Swales are designed 
based on a target flow rate for various design storms.  Swales can be further classified by their vegetation 
type.  For example, different types of swales include grass swales, landscaped swales, and wetland 
swales.  The term vegetative or vegetated swale is too broad and will not be used by the HSP as an 
official stormwater control name.  In addition, stormwater controls that are designed based on the water 
quality volume are basins and will not be referred to as swales.  Swale signifies stormwater conveyance 
and rate-based design, not basin geometry. 
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STRUCTURAL STORMWATER CONTROL FIELD GUIDE 

This field guide is intended to assist the user in identifying different types of post-construction stormwater 
controls used by NCDOT.  Post-construction stormwater controls treat stormwater runoff from roadway 
surfaces and other NCDOT facilities.  The photos and descriptions provided represent typical examples of 
NCDOT structural controls and their identifying characteristics.  However, each structural control will vary 
depending on site-specific conditions.   

Filtration Basin 
A SHALLOW BASIN WITH ENGINEERED OR AMENDED SOIL AND 
AN UNDERDRAIN SYSTEM 

 
 
 

 
 

Filtration basins function by detaining stormwater in the 
basin.  As stormwater infiltrates through the amended 
soil, sand, or engineered media, pollutants are filtered 
and adsorbed onto soil particles.  Treated stormwater is 
directed to the receiving stream via the underdrain 
system.  

 Filtration basins may be shaped like ponds or 
channels.   

 To improve pollutant removal, the basin may be 
covered with grass, wetland species, or landscaped 
vegetation (see Bioretention Basin). 

 Sand filters are considered filtration basins. 
 Filtration basins may have outlet control structures 

and emergency spillways.  However, all filtration 
basins have underdrain systems. 

Bioretention Basin 
A TYPE OF FILTRATION BASIN WITH ENGINEERED MEDIA, AN 
UNDERDRAIN SYSTEM, AND LANDSCAPED VEGETATION 

 
 

Bioretention basins use a landscaped mix of water-
tolerant plants to improve pollutant removal.  The 
vegetation is selected for its ability to physically filter and 
uptake stormwater pollutants.  As with all filtration basins, 
stormwater is infiltrated through amended soil or an 
engineered media before it enters the underdrain system. 

 Selected vegetation simulates various ecosystems 
such as forests, meadows, and hedgerows 

 Bioretention basins are suited to drainage areas less 
than 1 acre. 

 Bioretention basins may include outlet control 
structures and emergency spillways, but they will 
always have underdrain systems. 
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Dry Detention Basin 
A SHALLOW, DRY BASIN WITH AN OUTLET PIPE OR ORIFICE AT 
THE INVERT OF THE BASIN  

 

 

Dry detention basins attenuate peak discharges and 
temporarily detain runoff to promote sedimentation of 
solids and infiltration.  Runoff is slowly released from an 
outlet control structure at a steady flow rate to increase 
detention time.   

 Dry detention basins may be shaped like ponds or 
channels. 

 The primary outlet control structure is located at the 
invert of the basin, allowing stormwater to drain slowly 
and completely between storm events.   

 Dry detention basins are identified by the presence of 
an outlet control structure and an emergency spillway.  

Wet Detention Basin 
A SHALLOW BASIN THAT MAINTAINS A PERMANENT POOL OF 
WATER BY USING AN ELEVATED OUTLET CONTROL STRUCTURE 

 

 
 

Wet detention basins treat stormwater through 
sedimentation and biological uptake of pollutants by 
plants, algae, and bacteria.  Stormwater runoff in excess 
of the permanent pool is slowly released from the basin 
to prevent downstream erosion. 

 Wet detention basins may be shaped like ponds or 
channels. 

 The outlet control structure is elevated above the 
invert of the basin, allowing pollutant-laden solids to 
settle to the bottom and cleaner surface water to exit. 

 The wet detention basin may have additional capacity 
for detaining and slowly releasing volumes greater 
than the permanent pool volume. 

 Wet detention basins contain an emergency spillway 
to convey large events. 

 Vegetation growing around the perimeter of the basin 
provides for biological uptake of nutrients from the 
water. 
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Infiltration Basin 
A SHALLOW BASIN IN PERMEABLE SOILS THAT DETAINS AND 
INFILTRATES STORMWATER RUNOFF  

 

 
 

Infiltration basins use porous soils to infiltrate stormwater.  
During infiltration, pollutants are physically filtered and 
adsorbed by the native soil.  Infiltration basins provide 
total runoff volume control for all runoff equivalent to and 
smaller than the design storm and help to recharge 
groundwater. 

 Infiltration basins may be shaped like ponds or 
channels. 

 Infiltration basins may have outlet control structures 
and emergency spillways. 

 Infiltration basins rarely have underdrain systems.  
The purpose of the underdrain system in an infiltration 
basin is to facilitate maintenance. 

Hazardous Spill Basin 
A SHALLOW BASIN WITH AN OUTLET CONTROL STRUCTURE 
THAT CAN BLOCK THE ENTIRE CROSS-SECTIONAL AREA OF 
FLOW 

 
 

 

Hazardous spill basins (HSBs) are designed to contain 
hazardous materials in the event of an accidental spill.  
During normal operation, stormwater runoff flows 
unimpeded through the basin.  In the event of a spill, the 
outlet control structure is manually activated, preventing 
discharge from the basin. 

 HSBs may be shaped like a pond or a channel. 
 Sluice gates or sand bags are typically used to block 

the basin outlet. 
 Some HSBs are marked by a sign with instructions to 

personnel on how to contain a spill. 
 The HSB outlet control structure may be designed to 

provide detention in some applications. 
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Stormwater Wetland 
AN ENGINEERED MARSH OR SWAMP WITH DENSE WETLAND 
VEGETATION 

Stormwater wetlands mimic the water treatment ability of 
natural wetlands.  Stormwater wetlands remove a variety 
of pollutants, primarily through biological uptake via 
plants and microorganisms. 

 Stormwater wetlands, as opposed to naturally 
occurring wetlands, have distinct inlet and outlet 
structures. 

 Vegetation grows throughout the wetland. 
 Shallow pools of standing water are usually present, 

although some wetlands are designed for subsurface 
flow. 

 Thick vegetative growth around the edges of the 
wetland aids in the biological uptake of pollutants. 

 

Swale 
A BROAD AND SHALLOW CHANNEL WITH DENSE VEGETATION 

 

 

Swales convey and treat peak runoff from small drainage 
areas.  Swales decrease runoff velocity to promote 
infiltration and physical filtration.  Swales also increase 
contact time between runoff and vegetation to promote 
biological uptake of pollutants. 

 Swales are shaped like channels and are designed 
based on target flow rates. 

 Swales require nearly flat longitudinal slopes to 
function.  Some applications use water quality rock 
checks to reduce the effective slope. 

 Swales do not incorporate underdrain systems.  
Channel-shaped stormwater controls that use 
underdrain systems are filtration basins, not swales. 
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Level Spreader 
A TROUGH AND LEVEL LIP USED TO REDISTRIBUTE 
CONCENTRATED STORMWATER AS DIFFUSE FLOW 

 
 

 
 

Level spreaders provide a nonerosive outlet for 
concentrated runoff by diffusing the water uniformly 
across a stable slope. 

 Level spreaders are implemented upstream of buffers, 
swales, and basins to improve infiltration and 
biological uptake. 

 Level spreaders are implemented downstream of 
stormwater controls to prevent stormwater from 
reconcentrating. 

 Level spreaders are implemented on nearly flat 
grades to prevent reconcentration of runoff. 

 The length of the level spreader trough will vary, 
depending on the stormwater discharge rate. 

Filter Strip (component) 
A LINEAR SECTION OF LAND, EITHER GRASSED OR FORESTED, 
THAT PHYSICALLY FILTERS AND INFILTRATES STORMWATER. 

 
 

 

Filter strips intercept perpendicular, diffuse flow, much the 
same way a buffer does.  As runoff enters the filter strip, 
dense foliage and thick root mats physically filter out 
solids while reducing the peak flow rate.   

 Runoff must be in the form of diffuse flow for filter 
strips to function.  Filter strips are often located 
downstream of level spreaders and preformed scour 
holes. 

 Filter strips may consist of tree stands, shrubs, grass, 
or a combination thereof. 

 Filter strips may be located along the perimeter of a 
water bodies as well as nonriparian areas. 

 Unlike buffers, filter strips are regularly managed 
through mowing, trimming, and replanting. 

 
 

Level Spreader 

Level Spreader 

Filter Strip 

Filter Strip 
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Buffer (component) 
A SECTION OF DENSE WOODY OR GRASSY VEGETATION 
ALONG THE RIPARIAN CORRIDOR OF A WATER BODY 

 
 

 
 

Bottom Photo:  North Carolina Department of the 
Environment and Natural Resources (NCDENR) 

 

Buffers are constructed or natural strips of 
vegetation located along the banks of a water body.  
Buffers perform many of the same functions as filter 
strips.  The buffer vegetation acts as a filter to 
remove pollutants from runoff and shallow 
groundwater. 

 Thin buffers provide bank stabilization, whereas 
wider buffers remove solids and uptake dissolved 
pollutants. 

 Unlike filter strips, buffers should require little or 
no management. 

 Buffers may be configured according to the two-
zone or three-zone model.  In these models, the 
areas closest to the stream bank are undisturbed 
forest.  Landward areas are made up of shrubs or 
grass. 

 In some watersheds, riparian buffers are subject 
to Riparian Area Protection Rules (i.e., buffer 
rules) that restrict development.   

Preformed Scour Hole (component) 
A RIPRAP-LINED BASIN FORMED AT THE OUTLET OF A 
POINT DISCHARGE 

 
 

 
 

By providing a stable impact point for peak flows, a 
preformed scour hole (PFSH) dissipates energy and 
diffuses flow.  PFSHs prevent downgrade erosion 
and promote infiltration. 

 The basins are reinforced with riprap to prevent 
erosion and scour. 

 PFSH are used with pipe diameters of 18 inches 
or less. 

 An apron of permanent soil reinforcement matting 
(PSRM) is required downgrade of PFSH to 
prevent scour. 

 

Buffer 

Buffer 
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Forebay (component) 
A SMALL BASIN LOCATED UPSTREAM OF ANOTHER 
STORMWATER CONTROL 

 
 

 
 

Forebays are pretreatment devices designed to remove 
large stormwater particles.  Forebays are important 
components of stormwater control systems because they 
improve the pollutant removal efficiency and extend the 
life of downstream controls.  

 Forebays are always located upstream of other 
stormwater controls, generally controls in the basin 
family. 

 Stormwater usually transitions from the forebay to the 
downstream control via a weir. 

 Forebays are typically lined with riprap and filter 
fabric. 

Forebay 

Forebay 
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