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Diagram of up-fl ow on-line sorption fi lter system 
during low fl ow conditions.
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FDOT constructs underground stormwater facili-
ties, such as vaults and French drains, in highly 
urbanized environments due to the lack of suf-
fi cient land to build retention or detention ponds. 
The U.S. Environmental Protection Agency’s Clean 
Water Act and state environmental laws require 
states to regulate pollutant loading of stormwater 
prior to its discharge 
into receiving water 
bodies. To achieve 
this goal, vari-
ous types of media 
fi lters have been 
developed that can 
remove particulate 
and dissolved pollut-
ants. Typical media 
fi lter components in-
clude collection and 
distribution struc-
tures, pretreatment 
areas to remove 
gross solids, media 
fi ltration beds, effl u-
ent collection systems, and discharge structures 
to surface outfalls.  

Another way to fi lter stormwater is with engi-
neered biosorption activated media (BAM) sys-
tems placed in underground vaults. BAM is a type 
of composite material with abundant surface 
area that can host nutrient removing bacteria, 
and which has proven effective at removing dis-
solved materials. BAM may include sawdust, peat, 
compost, zeolite, wheat straw, newspaper, sand, 
limestone, expanded clay, wood chips, wood 
fi bers, mulch, glass, ash, pumice, bentonite, tire 
crumb, expanded shale, oyster shell, and soy 
meal hull. 

Researchers at the University of Central Florida’s 
(UCF) Stormwater Management Academy recently 
analyzed three types of BAM mixes in the labora-
tory to evaluate their nitrogen and phosphorus 
removal capacities. They also sought to deter-

mine if sorption is the only signifi cant removal 
mechanism, or if other mechanisms, such as mi-
crobiological assimilation or bio-transformations 
are also signifi cant. 

The three test mixtures consisted of a combina-
tion of three materials each, such as fi ne expand-

ed clay, 3/8-inch 
expanded clay, tire 
crumb, sand, and 
limestone screen-
ings. Researchers 
conducted column 
tests using three 
two-inch diameter 
Plexiglas columns 
that were one foot 
long. BAM was 
placed at the bot-
tom of each col-
umn to prevent the 
outward fl ow of fi ner 
particles. The col-
umns were covered 

to simulate dark conditions within a baffl e box 
and water from a stormwater pond was allowed 
to fl ow through the columns. 

In the fi eld, researchers conducted off-line sorp-
tion media fi ltration tests by installing BAM in 
retention pond systems in the City of Dunnellon 
to better understand how up-fl ow sorption fi lters 
can reduce nutrients and metals in runoff fl owing 
into Blue Cove Lake. Also, researchers conducted 
on-line sorption media fi ltration tests to treat 
stormwater runoff prior to discharge to Lake Toho 
in the City of Kissimmee. Researchers concluded 
that Bold and Gold™ BAM placed in the two fi lter 
designs in fi eld conditions removed 70% of nutri-
ents in an average rainfall year.

This research will help FDOT design effective 
fi ltration systems to remove nutrients in stormwa-
ter and meet water quality discharge goals. 


