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Some patterns and conclusions were evident from the Nichol's 

study, and some estimates were made of the capacity of wetlands to 

remove nutrients from wastewater. Wetlands retain wastewater P by 

adsorption and precipitation with Al, Fe and Ca in the soil. With 

continued application, the capacity of wetland soils to retain P 

declines as the soil becomes saturated. Wastewater N is removed 

by denitrification in the wetland soil. Denitrification is depen

dent on a supply of available organic carbon. In typical wetlands 

with large amounts of organic matter in the soil, N removal does 

not seem to decline with time, in contrast to P removal. Wetland 

vegetation can absorb large quantities of N and P during the growing 

season, but much of it is released to the water when the plants 

die. The removal of N and P by wetlands is most efficient at low 

N and P loading rates. Removal efficiency of both N and P falls 

off rapidly as loadings are increased. On the average, perhaps 1 

ha of wetland is required to remove 50% of the N and P from the 

wastewater with loadings of approximately 130 g P/day and 650 g

N/day (Vollenweider 1968). 

Phosphorus in bottom sediments may be derived from many sources. 

The organic fraction, usually proteins or enzymes, may come from 

bottom organisms or from organisms that sink from the water above. 

The inorganic fraction may come from the breakdown of organic mater

ial or from minerals in stormwater runoff and rainfall. The common 

inorganic form, phosphate, is often sorbed on organic colloids, 
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associated with carbonates or precipitated by aluminum, iron 

or manganese. 

Phosphate uptake and release from bottom materials are con

trolled mainly by pH and redox potential at the water sediment 

interface, by concentrations of oxygen, iron, aluminum and man

ganese, and by sediment mixing and agitation. Under anaerobic 

conditions, which result in low redox potential, phosphorus is 

released from the sediment. Under aerobic conditions, however, 

it is bound in the sediments with iron, aluminum, and manganese 

hydroxides and oxides. 



CHAPTER III 

FIELD EXPERIMENTATION AND ANALYSIS 

Field experiments, sampling procedures and laboratory analysis 

were designed to evaluate the fate of phosphorus in stormwater 

management systems receiving highway runoff. An effort has been 

made to quantify and explain the removal of phosphorus from highway 

runoff flowing over roadside swales and/or discharged into ponds. 

Two sites representative of the Central Florida area were selected 

for this study. This chapter covers site descriptions, field ex

perimentation and methods of analysis. 

Site Descriptions 

A series of experiments were conducted at two locations in 

the Central Florida area. The study sites included an older 

established area at the Interstate-4/Maitland interchange and a 

newly constructed highway drainage area at EPCOT interchange of 

Interstate-4 as shown in Figure 2. 

Maitland 

Maitland/I-4 Interchange is located just north of the city 

of Orlando, Orange County, Florida. The interchange was constructed 

in 1976 and consists of a bridge overpass crossing Interstate-4. 
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Fig. 2. Study sites selected in Orange County, Florida 
for best management of highway runoff. 


