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Performance of Dry and Wet Biofilters
Investigated in Seattle

stormwater runoff instead of merely convey-

ing it downstream. To remove pollutants,
biofiltersempl oy greater swalelengths, broad bottoms,
gentle slopes, and dense grass turf. Together, these
factorsincreasetheresidencetimeof runoff throughout
the channel, allowing time for adsorption, uptake, set-
tlingandfiltering andinfiltration of stormwater pollut-
ants. A monitoring study by Seattle METRO indicated
that a200-foot long biofilter showed promiseinremov-
ing many pollutants found in urban stormwater.

B iofilters are grass channels designed to treat

Biofilters are easy to design and construct and are
extremely cost-effective in comparison to other prac-
tices. For these reasons, the concept is gaining popu-
larity inthe Northwest although the practiceis not yet
commonplace. Asmorebiofiltersarebeing constructed,
some nagging questions remain. First, the pollutant
removal capability of biofiltersisderivedfromasingle
monitoring study. If morebiofiltersaremonitored, will
they confirmthepollutant removal capability of thefirst
study or show it to be a sampling fluke? Second, field
inspections have consistently shown that most
biofiltersare not constructed and maintained under the
ideal test conditions that were followed in the first
monitoring study. Doespollutant removal performance
declineinbiofiltersthat areinfair or poor condition, and
by how much?

Two recent studies from the greater Seattle area
explorethesequestionsinsomedetail. Inthefirst study,
Jennifer Goldberg investigated the performance of a
biofilter retrofitknownasthe" Dayton AvenueSwale.”

Theoriginal channel wasa600-foot |ong drainageditch
located intheright-of-way separating the backyards of
aresidential area. It was converted into a biofilter by
reshaping the dimensions of the channel, adding top
soil over the glacial till soils, and re-planting a dense
cover of grass. Thenew dimensionsof thebiofilter were
alength of 570 feet, a base width of five feet and an
average longitudinal slope of 1%. Figure 1 shows a
cross-section of the new and broader channel, with
other site and design data provided in Table 1.

Goldberg sampled eight storm events at Dayton
swaleduring1991t01993. Samplecollectionwaslimited
by “lost flows’ (i.e., analysis of the biofilter revealed
that as much as 30 to 80% of all incoming runoff
infiltrated into the soil and never reached the down-
stream end). Goldberg noted that downstream runoff
was seldom observed unless the biofilter soils were
already saturated, and the rainstorm had at |east mod-
erateintensity andlongduration. Inaddition, incoming
sediment often dropped out in the first 50 feet of the
biofilter, formingasmall “hump” thatimpededtheflow
of stormwater and caused minor ponding. In general,
the investigators found it difficult to maintain a con-
stant grade along the entire length of the biofilter.
Investigatorsal so discovered possibleinternal sources
of pollution within the biofilter, including acolony of
mountain beavers that made their burrows in the side
slopes, petsthat routinely used thebiofilter todefecate,
and adjacent trees that dropped rotting fruit into the
swale.

A biofilter has much broader and longer dimensions than a typical grass channel.

Figure 1. Schematic of the Cross-Section of the Dayton Biofilter
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