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Preliminary Characterization of the Pharmaceutical Content of Municipal Solid Waste Landfill Leachate from three landfills in Maine 

By R. Behr, D. Stahler, and A. Pistell
Introduction


The Maine Department of Environmental Protection (Department) collected and analyzed leachate samples from three municipal solid waste landfills to assess the types and concentrations of pharmaceuticals that may be present.  Department staff collected landfill leachate from the City of Augusta’s Hatch Hill Landfill, City of Bath’s Municipal Landfill and the Town of Brunswick’s Municipal Landfill (Figure 1).  The landfills were chosen because they have engineered liner systems that serve to contain and collect leachate, have received significant quantities of household waste, and have received little or no sludge from municipal wastewater treatment plants.  Previous research


 demonstrates that wastewater treatment plants receive untreated and discharge treated wastewater containing a large number of pharmaceuticals.  The pharmaceutical content of wastewater results largely from human excretions containing pharmaceuticals and their metabolites and through the flushing of unused medications.   Therefore, by selecting landfills that do not receive appreciable amounts of wastewater treatment plant sludge, one may conclude that any pharmaceuticals detected in the leachate result from their direct disposal via household waste rather than their indirect disposal via excretion in wastewater treatment plant sludge.  
Leachate Sampling Methodology

On October 28, 2009 Department staff collected leachate samples from the three landfills using a peristaltic pump.  Samples were collected at the City of Augusta’s Hatch Hill Landfill and the Town of Brunswick’s Landfill by lowering a new five to ten foot section of ¼-inch outside diameter (OD) polyethylene tubing into the respective leachate collection manholes.  A weight was attached to the end of the tubing to submerge the tubing’s inlet below the leachate surface.  At the City of Bath’s Landfill, samples were collected with the City’s dedicated ¼-inch OD polyethylene tubing used for routine leachate sample collection.  At all three landfills, an 8-inch section of Geotech brand silicone tubing was placed in the peristaltic pump head and the silicone tubing attached to the ¼-inch OD polyethylene tubing.  Before sample collection, pH, specific conductance and turbidity was measured in the field.  Turbidity was measured with a HACH® turbidity meter and pH and specific conductance were measured using a Hanna Instruments® Combo pH & EC meter.  Both meters were calibrated in accordance with the manufacturers’ specifications.  The field data is summarized in Table 1.  
Laboratory leachate samples were collected in four 1-Liter high-density polyethylene (HDPE) bottles and were filled at relatively low flow rates (200 – 300 mL per minute).  HDPE sample bottles were supplied by the laboratory.  The samples were stored on ice until staff returned to the Department’s Division of Technical Service’s Warehouse.  About an inch of headspace (air space between top of leachate and bottom of bottle top) in each bottle allowed for expansion upon freezing. Samples were frozen before shipment to the laboratory.  Laboratory data is summarized in Table 2.  All sample collection was completed while wearing powder-free nitrile rubber gloves.
Laboratory Methods


The samples were shipped to, and analyzed by, AXYS Analytical Services Ltd. of Sidney, British Columbia, Canada.  AXYS analyzed the samples for 135 individual pharmaceutical and personal care products (PPCPs).   All samples were filtered before analysis.  AXYS used the liquid chromatographic mass spectrometric methods outlined in their laboratory standard operating procedure, MLA-075, which is based on USEPA Method 1694 to analyze the aqueous samples.
Additional information regarding the analytical methods is available upon request.
Analytical Results

Each of the three leachate samples contained a large number of PPCPs.  The leachate samples contained in excess of 40 PPCP compounds or their breakdown products.  Table 2 contains a summary of the PPCPs detected.  A brief description of all of the detected compounds is found in Table 3.  The PPCPs detected in the three leachate samples were relatively consistent and included antibiotics, steroids, antidepressants as well as heart, asthma, high blood pressure, and a variety of pain medications.  Twenty compounds were found in all three leachate samples.  Some of the drugs common to the three landfills include: Albuterol, Atenolol, Carbamazepine, Cimetidine, Enalapril, Estrone, Gemfibrozil, Penicillin G and Valsartan.
Discussion

The results from this initial evaluation clearly demonstrate that a large variety of PPCPs, in the form of both prescription and over-the-counter drugs, are discarded in household waste and can appear in landfill leachate.  The detected PPCP concentrations, although seemingly low, can translate to the potential discharge of hundreds of pounds of PPCPs per year considering that landfills typically discharge millions of gallons of leachate annually.  It is important to recognize that while this data represents a preliminary characterization, because the laboratory filtered the samples before analysis, the reported concentrations underestimate the total mass of PPCPs leached from landfills.  
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