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Capture zone delineation has become a key component in the design of wellhead protection areas across the country due to the considerable costs of remediation when a groundwater supply is contaminated. However, delineation methods vary among states because federal legislation does not mandate a specific technique. Instead, states are able to choose from an assortment of methods. Of these, four are most prevalent in state wellhead protection plans. They include fixed-radius techniques, analytical solutions, hydrogeologic mapping, and numerical modeling. State and local agencies choose a method based on its credibility and ease of use, as well as the resource availability and hydrogeologic setting specific to a given site. A comparison of the four techniques reveals that while simpler methods are easier to apply, they also tend to be less reliable. Use of such methods can incur a high degree of error; hence, decision-makers must bear in mind that costs of an inaccurate delineation (i.e., contamination due to improper protection) may outweigh monetary costs of a more sophisticated method. 

As part of an ongoing study, we apply each of the four techniques to simplified conceptual models in order to contrast the resulting capture zones. The difference between the zones increases with hydrogeologic complexity. Future conceptual models will be developed to gain further insight into how the hydrogeologic framework affects the credibility of each method. 
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