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ABSTRACT: Man y best-managemen t practice s (BMPs ) currentl y use d i n urba n

regions have been developed to minimize floo d risk , sustain downstream ecosystems,
and secure the quality of groundwater sources either directly o r indirectly. One such
BMP is the reuse of Stormwater by removing nutrients fro m the nutrient-laden "firs t

flush" water collected in wet or dry ponds; this practice has led to the development of
multifunctional sorptio n materials. I n the interests o f sustainable infrastructure , thi s
chapter describes a design philosophy fo r proper use of functionalized green sorption

or filte r media placed in Stormwater ponds for nutrient removal. The chapter includes
a thorough literature review o f past uses o f green sorption media and also describes
the results o f a  laboratory column test conducted t o mimic a  fiel d environment an d
evaluate th e feasibilit y o f th e desig n philosophy . Thi s approac h t o Stormwate r

treatment ha s "green " implication s becaus e i t include s recycle d materia l i n th e
sorption medi a t o promot e treatmen t efficienc y an d effectiveness . Suc h desig n
strategies may be extended to enhance the sustainability o f low-impact developments
such a s rain gardens , bioswales, an d green roof s wher e plants, sorptio n media , an d
soils naturally filter nutrients and other pollutants fro m Stormwater.

8.1 INTRODUCTION

Nutrients such as ammonia, nitrite, nitrate, and phosphorus are common contaminants
in wate r bodie s worldwide . Directl y o r indirectly , thes e nutrient s hav e acut e an d

chronic harmfu l effect s o n humans an d ecosystems. Ammoni a ca n exist i n aqueous
solution in the for m of ammonium ions or ammonia gas. Ammonium ions (NH4+) are

much more toxic than ammonia gas (NH3); however, the form present depends on the
pH (Crites and Tchobanoglous, 1998). According to the United States Environmental
Protection Agency (USEPA), unionized ammonia is extremely toxic for salmonid and
nonsalmonid fis h specie s (USEPA , 1993) . Th e presenc e o f 0.10-10.00 mg/ L o f
ammonia can cause fis h mortality an d negatively affec t fis h health an d reproduction
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