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Field Evaluation of a
Stormwater Sand Filter

by Ben R. Urbonas, Chief, Urban Drainage and Flood Control District, Colorado

d and other mediafiltersare gaining popular-
ity in the United States as stormwater quality
reatment practices. A study conducted recently
by Denver, Colorado’ sUrban Drainageand Flood Con-
trol District (“the District”) investigated the causes of
low hydraulic performance of such stormwater filters
and the effects on constituent removal. Whilethereis
extensive literature on the ability of sand filters to
removepol lutants, very littlehasbeenreported onlong-
termhydraulic performanceandthemyriad of problems
stemming frompartially or fully cloggedfiltering prac-
tices. Stormwater filtershavebeenwidely usedinmore
humidclimatesrecently (Delaware, Virginia, Washing-
ton, D.C.) withsomedegreeof success(seearticle105),
but haveyetto betestedinmorearidor colder climates.
How well do they perform under these more severe
conditions?

To help answer this question in a field test, the
Digtrict, in cooperation with the City of Lakewood,
Colorado, constructed and installed an underground
sand filter to manage a two-acre, mostly impervious,

catchment. Figure 1 showsaperspective of thisinstal-
lation. It consisted of a sedimentation chamber with
overflow pipesdesignedto skim off floatabledebrisand
asandfilter chamber. Thesandfilter layerwas12inches
indepthandwasunderlainby al2-inchgravel layerwith
underdrain pipes. Flows were measured using a V-
notchweir. Discreteflow samplesweretakenattheinlet,
just upstream of thefilter and at thefilter’ soutlet pipe.
All samples were flow-weight composited to obtain
accurate event mean concentrations for each storm.
Thefilter wasdesignedto operateoff-lineduringlarger
storms, meaning that flow volumes larger than the
design treatment capture volume bypassed the filter
itself.

PerformanceAssessed

Thewater quality performancecharacteristicsof the
Digtrict’ stest sand filter were found to be comparable
to those reported in the literature, especially for total
suspended solids (EPA, 1983; V eenhuis, 1989; City of
Austin, 1990). However, this was true only for the
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Figure 1: Schematic of Underground Sand Filter Tested in Lakewood, Colorado
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