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The Alaska Department of Transportation & Public Facilities (ADOT/PF) uses sedimentation basin/constructed wetlands (SB/CW) as a best management practice (BMP) to treat highway runoff prior to discharge to surface waters.  The ADOT/PF funded research by this project team to investigate the pollutant and sediment removal effectiveness of two SB/CWs recently constructed in Soldotna, Alaska.  The Big Eddy and Marydale SB/CW treatment facilities are situated near and discharge into the Kenai River.  The project includes two sampling phases, one in the Fall of 2002 and the second in the summer and early Fall of 2003. This paper discusses interim project results and preliminary findings from the Fall 2002 sampling phase. 

Data collected during the fall of 2002 included water, sediment and plant samples.  Water samples were collected at opportunistic times at the inlet and outlet of both SB/CWs during precipitation events.  Sediment samples were collected along a seven-point transect on a one-time basis.  Plant samples were collected on a one-time basis to include all major species at varying locations at each SB/CW.  Analytical efforts focused on the presence and fate of heavy metals cadmium, chromium, copper, lead and zinc in water, sediment and plant tissue within these treatment systems.  Secondary parameters considered included nutrients, total suspended solids, total dissolved solids, biochemical oxygen demand, fecal coliform, alkalinity and volatile aromatics (BTEX) in water.   Sediment particle size analysis was also performed.  The collected data is evaluated relative to the current SB/CW designs with the intent of providing suggestions for improving treatment system performance. 

Preliminary findings from water samples indicate that relative concentrations of the five major metals for both the Marydale and Big Eddy sites were zinc > copper > lead > chromium > cadmium for both particulate bound and dissolved phase fractions.  Metal reductions ranged from 54 to 94 percent.  Nutrient and fecal coliform inputs were low based on a one time sampling event; however significant reductions did occur with phosphorous outlet concentrations not exceeding 13 g/L and fecal coliforms reduced to less that 10 cfu/ 100mL.  Particulate bound fractions and total suspended solids concentrations were more evident in inlet samples indicating that sediment was settling out in the SB/CWs.  Reduction rates of total suspended solids ranged from 87 to 99 percent.  Sediment particle size and metals analyses along the seven-point transects also indicate that sediment is settling out and in general, metals concentrations decrease from inlet to outlet.  Plant metals analysis indicates that plant uptake is not the predominant mechanism for pollutant removal.  However, it is apparent that the majority of metals removed from the water column by plants are sequestered in below ground tissue, either in the roots and/or rhizomes.      
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