Water Quality Inlet TC-50

. e Design Considerations
Description 9

Water quality inlets (WQIs), also commonly called trapping m Area Required
catch basins, oil/grit separators or oil/water separators, consist

of one or more chambers that promote sedimentation of coarse

materials and separation of free oil (as opposed to emulsified or

dissolved oil) from stormwater. Some WQIs also contain screens

to help retain larger or floating debris, and many of the newer

designs also include a coalescing unit that helps promote

oil/water separation. A typical WQI, as shown in the schematic,

consists of a sedimentation chamber, an oil separation chamber,

and a discharge chamber.

These devices are appropriate for capturing hydrocarbon spills,
but provide very marginal sediment removal and are not very
effective for treatment of stormwater runoff. WQIs typically
capture only the first portion of runoff for treatment and are
generally used for pretreatment before discharging to other best

management practices (BMPs). Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Legend (Removal Effectiveness)

California Experience

Caltrans investigated the use of coalescing plate oil/water
separators at maintenance stations in Southern California.
Twenty-two maintenance stations were originally considered for
implementation of this technology; however, only one site
appeared to have concentrations that were sufficiently high to
warrant installation of an oil-water separator. Concentrations of
free oil in stormwater runoff observed during the course of the
study even from this site were too low for effective operation of
this technology, and no free oil was ever captured by the device. ® Low ® High
A Medium
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Advantages
m Can provide spill control.

Limitations

m  WQIs generally provide limited hydraulic and residuals
storage. Due to the limited storage, WQIs do not provide
substantial stormwater improvement.

m Standing water in the devices can provide a breeding ground
for mosquitoes.

m Certain designs maintain permanent sources of standing
water where mosquito and other vector breeding may to

occur.

Design and Sizing Guidelines _ CASQA

m  Water quality inlets are most effective for spill control and ca'si:z::::vat or

should be sized accordingly. Quality
Association
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m Designs that utilize covered sedimentation and filtration basins should be accessible to
vector control personnel via access doors to facilitate vector surveillance and controlling the
basins if needed.

Performance

WQIs are primarily utilized to remove sediment from stormwater runoff. Grit and sediment are
partially removed by gravity settling within the first two chambers. A WQI with a detention time
of 1 hour may expect to have 20 to 40 percent removal of sediments. Hydrocarbons associated
with the accumulated sediments are also often removed from the runoff through this process.
The WQI achieves slight, if any, removal of nutrients, metals and organic pollutants other than
free petroleum products (Schueler, 1992).

A 1993 MWCOG study found that an average of less than 5 centimeters (2 inches) of sediments
(mostly coarse-grained grit and organic matter) were trapped in the WQIs. Hydrocarbon and
total organic carbon (TOC) concentrations of the sediments averaged 8,150 and 53,900
milligrams per kilogram, respectively. The mean hydrocarbon concentration in the WQI water
column was 10 milligrams per liter. The study also indicated that sediment accumulation did not
increase over time, suggesting that the sediments become re-suspended during storm events.
The authors concluded that although the WQI effectively separates oil and grease from water,
re-suspension of the settled matter appears to limit removal efficiencies. Actual removal only
occurs when the residuals are removed from the WQI (Schueler 1992).

A 1990 report by API found that the efficiency of oil and water separation in a WQI is inversely
proportional to the ratio of the discharge rate to the unit's surface area. Due to the small
capacity of the WQI, the discharge rate is typically very high and the detention time is very
short. For example, the MWCOG study found that the average detention time in a WQI is less
than 0.5 hour. This can result in minimal pollutant settling (API, 1990). However, the addition
of coalescing units in many current WQI units may increase oil/water separation efficiency.
Most coalescing units are designed to achieve a specific outlet concentration of oil and grease
(for example, 10-1 5m/L oil and grease).

Pollutant removal in stormwater inlets can be somewhat improved using inserts, which are
promoted for removal of oil and grease, trash, debris, and sediment. Some inserts are designed
to drop directly into existing catch basins, while others may require extensive retrofit
construction.

Siting Criteria

Oil/water separation units are often utilized in specific industrial areas, such as airport aprons,
equipment washdown areas, or vehicle storage areas. In these instances, runoff from the area of
concern will usually be diverted directly into the unit, while all other runoff is sent to the storm
drain downstream from the oil/water separator. Oil/water separation tanks are often fitted with
diffusion baffles at the inlets to prevent turbulent flow from entering the unit and resuspending
settled pollutants.

Additional Design Guidelines

Prior to WQI design, the site should be evaluated to determine if another BMP would be more
cost-effective in removing the pollutants of concern. WQIs should be used when no other BMP is
feasible. The WQI should be constructed near a storm drain network so that flow can be easily
diverted to the WQI for treatment (NVPDC, 1992). Any construction activities within the
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drainage area should be completed before installation of the WQI, and the drainage area should
be revegetated so that the sediment loading to the WQI is minimized.

WQIs are most effective for small drainage areas. Drainage areas of 0.4 hectares (1 acre) or less
are often recommended. WQIs are typically used in an off-line configuration (i.e., portions of
runoff are diverted to the WQI), but they can be used as on-line units (i.e., receive all runoff).
Generally, off-line units are designed to handle the first 1.3 centimeters (0.5 inches) of runoff
from the drainage areas. Upstream isolation/diversion structures can be used to divert the
water to the off-line structure (Schueler, 1992). On-line units receive higher flows that will likely
cause increased turbulence and resuspension of settled material, thereby reducing WQI
performance.

Oil/water separation tanks are often fitted with diffusion baffles at the inlets to prevent
turbulent flow from entering the unit and resuspending settled pollutants. WQIs are available
as pre-manufactured units or can be cast in place. Reinforced concrete should be used to
construct below-grade WQIs. The WQIs should be water tight to prevent possible ground water
contamination.

Maintenance

Typical maintenance of WQIs includes trash removal if a screen or other debris capturing device
is used, and removal of sediment using a vactor truck. Operators need to be properly trained in
WQI maintenance. Maintenance should include keeping a log of the amount of sediment
collected and the date of removal. Some cities have incorporated the use of GIS systems to track
sediment collection and to optimize future catch basin cleaning efforts.

One study (Pitt, 1985) concluded that WQIs can capture sediments up to approximately 60
percent of the sump volume. When sediment fills greater than 60 percent of their volume, catch
basins reach steady state. Storm flows can then resuspend sediments trapped in the catch basin,
and will bypass treatment. Frequent clean-out can retain the volume in the catch basin sump
available for treatment of stormwater flows.

At a minimum, these inlets should be cleaned at least twice during the wet season. Two studies
suggest that increasing the frequency of maintenance can improve the performance of catch
basins, particularly in industrial or commercial areas. One study of 60 catch basins in Alameda
County, California, found that increasing the maintenance frequency from once per year to twice
per year could increase the total sediment removed by catch basins on an annual basis (Mineart
and Singh, 1994). Annual sediment removed per inlet was 54 pounds for annual cleaning, 70
pounds for semi-annual and quarterly cleaning, and 160 pounds for monthly cleaning. For
catch basins draining industrial uses, monthly cleaning increased total annual sediment
collected to six times the amount collected by annual cleaning (180 pounds versus 30 pounds).
These results suggest that, at least for industrial uses, more frequent cleaning of catch basins
may improve efficiency.

BMPs designed with permanent water sumps, vaults, and/or catch basins (frequently installed
below-ground) can become a nuisance due to mosquito and other vector breeding. Preventing
mosquito access to standing water sources in BMPs (particularly below-ground) is the best
prevention plan, but can prove challenging due to multiple entrances and the need to maintain
the hydraulic integrity of the system. BMPs that maintain permanent standing water may
require routine inspections and treatments by local mosquito and vector control agencies to
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suppress mosquito production. Standing water in oil/water separators may contain sufficient
floating hydrocarbons to prevent mosquito breeding, but this is not a reliable control alternative
to vector exclusion or chemical treatment.

Cost

A typical pre-cast catch basin costs between $2,000 and $3,000; however, oil/water separators
can be much more expensive. The true pollutant removal cost associated with catch basins,
however, is the long-term maintenance cost. A vactor truck, the most common method of catch
basin cleaning, costs between $125,000 and $150,000. This initial cost may be high for smaller
Phase I communities. However, it may be possible to share a vactor truck with another
community. Typical vactor trucks can store between 10 and 15 cubic yards of material, which is
enough storage for three to five catch basins. Assuming semi-annual cleaning, and that the
vactor truck could be filled and material disposed of twice in one day, one truck would be
sufficient to clean between 750 and 1,000 catch basins. Another maintenance cost is the staff
time needed to operate the truck. Depending on the regulations within a community, disposal
costs of the sediment captured in catch basins may be significant.
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