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Further Developments in Sand

Filter Technology

“The design of sand filters is evolving rapidly, and
promises to remain a fertile ground for innovation in
theyearsto come. Some experimental approacheswill
prove successful, while others will doubtless be dis-
carded. The arrival of new monitoring information
should help to standardize the most effective design
concepts.”

ince these lines were written in Techniques in
994, nolessthan adozen research studieshave
eenlaunched toimproveontheperformanceof
the basic sand filter design. These effortsincludefield
and bench studieson awidearray of alternativedesign
configurations and filter media. A few of these efforts
have been reported in Techniques (seearticles 107 and
108), but this large body of emerging research is best
assessed as a whole. Towards this end, this article
profiles the pollutant removal capability and opera-
tional experience reported for this new generation of
stormwater filters.

For comparison, itishelpful to beginwith arecent
performance study of atraditional sedimentation/sand
filter monitored by the City of Austin (1997). Knownas
theBarton Creek Plaza(BCP), thissandfilter servedjust
lessthan three acres of ashopping center parkinglotin
Austin, Texas, and treated approximately 0.65 water-
shed-inches of runoff. Stormwater runoff first entered
a large sedimentation basin (7,000 cubic feet) before
dischargingover asandfilter bed (390 squarefeet). The
filter bedwasthreefeet deep, and wascomposed of 0.02
to0.04inchdiameter concretesands. Thesandfilter was
located off-line, and was estimated to bypass about
30% of the annual runoff volume without effective
treatment. Threeautomated samplersweredeployedto
measure pollutant concentrations entering the sedi-
ment basin, |eaving the sediment basin, and | eaving the
sandfilter. Ninepaired stormsweremonitoredin 1996
and 1997, and the computed removal efficiency isre-
portedin Table 1.

Research findingsfrom the BCP sand filter gener-
ally reinforceprior monitoring researchonthepotential
andlimitationsof traditional sandfilter treatment. Gen-
eraly, the removal of particulate pollutants, such as
total suspended solids, trace metals and organic nutri-
ents, wasquitehigh. However, removal ratesfor soluble
pollutants, such as ortho-phosphorus, nitrate-nitro-

gen, and total dissolved solids, were quite low, and
sometimesevennegative. Removal of bacteriawasal so
quite variable, as evidently the warm, dark and damp
environment of the sand filter sometimes served as a
source for bacteria. Itisinteresting to note that much
of the observed pollutant removal occurred in the
sedimentation basin rather than withinthesandfilter at
theBCPfacility (see Table 1), which suggeststhat both
sedimentation and filtration must be combined for op-
timal treatment. In general, the outflow concentrations
from the BCP system were on the low end of those
reported for most stormwater treatment practices (see
article6b).

Thepollutant removal capability of traditional sand
filtersmay not behighor reliableenoughfor watershed
managersthat desirehigher level sof nutrient or bacteria
removal (Glick etal., 1998). Consequently, researchers
have had a strong interest in testing whether organic
mediamay be amore effective substitute for sand asa
filter medium. Inthisregard, theuseof compost or peat-
sand mixes has frequently been proposed.

Performance of Peat Sand Filters

Two peat sand filters were recently tested by the
Lower ColoradoRiver Authority (LCRA,1997). Thefirst
system, known as McGregor Park, treated the runoff
froma3.8acreofficeparkinglot. Beforeenteringthepeat
sand filter, runoff was pre-treated in a small extended
detention pond. The peat sand filter had asurface area
of morethan 200 squarefeet, and had athree-foot deep
bed, composed of 18inchesof hemicpeat over 18inches
of sand, with alayer of calcitic limestoneinterspersed
between. The entire off-line facility was designed to
treat therunoff fromthefirstinchof rainfall. A schematic
of this peat sand filter designis portrayed in Figure 1.

A second system, known as the underground
facility, served a 1.5 acre office parking lot, but had a
much different configuration. Runoff first entered an
expanded catch basin with a small permanent pool
(about 0.05site-inchesof capacity) andfloating sorbent
pillows for enhanced oil/grease removal. After this
initial pretreatment, runoff was then directed into a
seriesof “infiltrator” tubeswhich spreadit over alarge
but shallow underground filter bed. The bed was about
3,200 squarefeetinarea, and wascomposed of amix of
hemic peat and sand that was typically only 12 to 18
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