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15.1 Overview of Practice 
 
The following design example provides guidance for the implementation of manufactured 
water quality inlets and catch basin inserts for purposes of runoff quality management on 
VDOT facilities projects.   
 
Catch basins are chambers or sumps which provide the entrance point for surface runoff 
into a stormwater conveyance system.  Catch basin inserts are employed to intercept 
coarse sediments, oils, grease, litter, and debris from the runoff prior to its entrance into 
the storm sewer.  Catch basin inserts are well suited to parking lots, maintenance yards, 
and other locations where runoff travels directly from an impervious surface into the 
stormwater conveyance system.  (VTRC, 2004) 
 
Water quality inlets encompass a broad spectrum of BMPs designed to remove non 
point source pollutants from runoff.  These structural BMPs vary in size and treatment 
capacity, but typically employ some form of settling and filtration to remove particulate 
pollutants.  Water quality inlets may exist as hydrodynamic separator systems (see 
Design Example 15), multi-chambered treatment trains, and a wide array of proprietary 
products discussed later in this design example. 
 
Many types of catch basin inserts/water quality inlets exist; however, these different 
configurations generally exhibit similar strengths and shortcomings.  The following 
presents the most common variations of water quality inlet filtering systems. 
 
15.1.1 Tray Type 
Tray type filters function by passing stormwater through a filter media situated in a tray 
located around the perimeter of the inlet.  Runoff enters the tray and exits via weir flow 
under design conditions.  Runoff from large storms simply passes over the tray into the 
inlet unobstructed.   
 

 
 

Figure 15.1.  Water Quality Inset Tray (PADEP, 2005) 
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15.1.2 Bag Type 
Bag type inserts are made of fabric and placed in the drain inlet around the perimeter of 
the grate.  Runoff entering the drain must pass through the bag prior to exiting through 
the drain pipe outlet.  The system is usually equipped with overflow holes to prevent 
backwater conditions during heavy runoff producing events.   
 

 
 

Figure 15.2.  Bag Type Inlet Filter and Installation (PADEP, 2005) 
 

15.1.3 Basket Type 
Basket type inserts set into the inlet and can be removed for periodic maintenance.  
Small orifices permit small storm events to weep through, while larger storms overflow 
the basket.  Basket type inserts are useful for filtering trash, debris, and large sediment, 
but require consistent maintenance.   
 

 
 

Figure 15.3.  Basket Type Inlet Filter  (PADEP, 2005) 
 

15.1.4 Sumps in Inlets 
Inlets can be designed such that space is created below the invert of the outlet pipe(s) 
for sediment and debris to deposit.  Generally, this space will be 6 to 12 inches deep.  
Small weep holes should be drilled into the bottom of the inlet to prevent standing water 
for long periods of time.  Note that if weep holes are used to drain a sumped inlet, the 
inlet must conform to applicable design requirements for infiltration facilities.  Inlets 
equipped with a sump require regular maintenance and sediment removal.   
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Figure 15.4.  Catch Basin Equipped With Sediment Sump  (PADEP, 2005) 
 

 
15.2 Design Considerations 
 
The design process for a specific installation of a water quality inlet or catch basin insert 
usually begins with a review of various vendor publications and use of preliminary sizing 
guidelines provided by the vendor. The specific design criteria for the proprietary system 
being considered should be obtained from the manufacturer or vendor to ensure that the 
latest design and sizing criteria are used.  At the very least, the design for a particular 
site should be reviewed by the manufacturer to ensure that the system is adequately 
sized and located.   
 
15.2.1 Key Considerations Unique to Manufactured Products 
 
 Independent performance data must be available to prove a demonstrated 

capability of meeting stormwater management goals. 
 
 The chosen system or device must be appropriate for use in the geographic 

region for which implementation is planned. 
 
 Installation and operations/maintenance requirements must be understood by all 

parties approving and using the system or device in question. 
 
15.2.2 General Design Guidance 
 
 Specific site conditions must be matched with the manufacturer/vendor 

guidelines and specifications.  Geographic location and land use will determine 
the specific pollutants and their associated loading rates. 

 The re-suspension of particles and sediment is of concern.  To avoid such re-
suspension, the drainage area to each water quality inlet or catch basin should 
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be restricted to no more than one acre of impervious cover.  Regular 
maintenance and removal of accumulated debris is essential. 

 
 Retrofits should be designed specifically for the existing inlet. 

 
 Location of the water quality inlet or catch basin should provide ease of 

maintenance, and be at the forefront of the design process. 
 
 If the inlet is used during construction operations for erosion and sedimentation 

control, the insert should be reconfigured and cleaned per manufacturer 
guidelines prior to its implementation in the final site design.   

 
 Overflow should be provided such that storms in excess of the device capacity 

(typically the computed water quality volume) are bypassed. 
 

Source:  PADEP, 2005 
 
15.3 Maintenance 
 
The manufacturer’s guidelines for maintenance should be followed for any proprietary 
system.  The expected pollutant type and loading rate for the specific site of interest 
must also be considered.  During construction operations, water quality inlets should be 
inspected a minimum of once per week, and cleaned as needed.  Post-construction, 
they should be emptied when full of sediment and trash / debris.  Thorough cleaning 
should occur at least twice per year.  Water quality inlets and catch basins equipped with 
filtering devices should also be inspected after all heavy runoff producing events.  
Regular maintenance is critical to ensuring the continued functioning of water quality 
inlet systems.  Studies have shown that water quality inlets storing in excess of 60 
percent of their total sediment capacity may resuspend the stored sediments into the 
runoff entering the inlet.  (PADEP, 2005)   
 
15.4 Manufactured Products 
 
The following discussion of manufactured water quality filters is intended only to serve 
as a description of the most widely used proprietary systems.  The products discussed in 
this design example are not intended to constitute an exhaustive list of all catch basin / 
inlet filtering systems available.  Presentation of the following products does not preclude 
the use of other available systems, nor does it constitute an endorsement of any one 
system.   
 
The Virginia Transportation Research Council, via contract with University of Virginia, 
has constructed the following information matrices for the most widely used catch basin 
inserts and water quality inlets, as of 2004.  The user is referred to the following for the 
originally published matrices: 
   
Virginia Transportation Research Council.  VDOT Manual of Practice for Stormwater 
Management.  Charlottesville, Virginia, 2004. 
 

http://www.virginiadot.org/vtrc/main/online_reports/pdf/05-cr5.pdf�
http://www.virginiadot.org/vtrc/main/online_reports/pdf/05-cr5.pdf�
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Table 15.1.  Catch Basin Inserts Information Matrix (VTRC, 2004) 
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Table 15.1 Cont’d. – Catch Basin Inserts Information Matrix (VTRC, 2004) 
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Table 15.2.  Water Quality Inlets Information Matrix (VTRC, 2004) 
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Figures 14.5 through 14.9 are representative of many vendor products which can be 
viewed at the following EPA Region 1 New England website:  
 
http://www.epa.gov/NE/assistance/ceitts/stormwater/techs.html 
 
Additional vendor products and preliminary design information can be found at the US 
EPA NPDES/STORMWATER/BMPMENU website: 
 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post_7.cfm 
 
 
 

 
 

Figure 15.5.  Sorbant Filter Pillow System 

 

 

Source:  Sorbant Environmental Corp 
    P.O. Box 80-2505 • Aventura, FL 33280 
    305-655-9911 - Fax: 305-655-0470 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post_7.cfm�
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Figure 15.6.  Hydro-Kleen Filtration System 
 

Source:  Hydro Compliance Management, Inc.  Brighton, MI 
 
 

 

 
 

Figure 15.7.  Aqua-Guard Catch Basin Insert 
 

Source:  Aquashield, Inc.;Water Services Inc. 1102 C. Montalona Rd. 
    Dunbarton, NH 03046 
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Figure 15.8.  StreamGuard Catch Basin Insert 
 

Source: Bowhead Manufacturing Co. 
P.O. Box 80327 
Seattle, WA 98108 

 

Figure 15.9.  The SNOUT Catch Basin Insert 
 

Source:  Best Management Products, Inc., 53 Mount Archer Road, Lyme, CT 06371 
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