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Abstract:

Since 10-40% of gastrointestinal illnesses may be associated with drinking water, EPA's recent regulatory efforts to identify and eliminate pathogens present in the source water require much improved concentration/detection methods. Currently USEPA approved waterborne protozoa filtration components are costly, labor intensive and inefficient for the detection of protozoa. A research project was initiated in order to develop an alternative concentration method using a continuous flow centrifugation. A portable continuous flow centrifuge (PCFC) originaly designed for blood separation was modified to concentrate protozoa from large volumes of a wide range of water matrices. The method was optimized and then evaluated by using spiked samples of Cryptosporidium ooysts, Giardia cysts, and Microsporidia spores purified and seeded into 10-1000 L samples of tap water, source water and secondary effluents. These experiments were performed over a period of 3 years in accordance with EPA Method 1623, and the method was later validated during year 4 under Tier2 validation (multilaboratory study in order to get the agency approval). Our results demonstrate that the PCFC meets and exceeds the acceptance criteria of Method 1623 and is capable of efficiently concentrating Cryptosporidium oocysts and Giardia cysts from 50 L of source water. Furthermore, the PCFC proved efficient, rapid, cost effective and simple to use to facilitate subsequent detection and for continouos monitoring of water supplies. PCFC and its methodology will be expanded to include biosensor technology for real-time detection of water pathogens. The method was recently approved by the EPAUS Office of Water.
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