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The need for aquatic ecosystem restoration has grown dramatically in recent years throughout the United States (National Research Council 1992).  In the Appalachian region, acid precipitation, acid mine drainage (AMD), agricultural runoff, untreated sewage, and unstable stream banks combine to cause extensive impairment to streams, rivers, and reservoir ecosystems.  Acid mine drainage alone has impaired more than 17,000 km of streams in the Mid-Atlantic Highlands, which includes all of West Virginia (USEPA 2000).  

As a consequence of broad scale impairment, stream and river restoration projects are becoming increasingly common (Bernhardt et al. 2005, Palmer et al. 2005).  State and federal agencies, non-governmental organizations, and private industries are spending hundreds of millions of dollars each year on restoration projects throughout the US (Roni 2006).  Restoration includes activities such as small scale stream bank stabilization projects on private farm land, stream channel reconfiguration projects associated with road construction and mine development, and regional scale limestone sand addition programs to mitigate impacts from acid precipitation.  In most cases, the restoration activities are designed to recover aquatic ecosystem functions lost from historic or present-day human related impacts.

Unfortunately, there are several important criticisms of stream and river restoration.  For example, Hilderbrand et al. (2005) argued that most restoration projects are focused on inappropriate time scales and uncertain or inappropriate restoration targets (e.g., structural habitat features rather than ecosystem processes).  In addition, a recent survey of river restoration projects in the US has identified an alarming lack of pre- and post-restoration monitoring (Bernhardt et al. 2005), as well as a lack of agreement on what constitutes successful restoration and how success should be measured (Palmer et al. 2005).  Our failure to effectively monitor restoration effectiveness is a problem, because without it we cannot determine if the benefits of restoration warrant the high costs.  Furthermore, without monitoring we have no hope of improving our ability to implement restoration programs over time.  In short, failing to quantify the effectiveness of restoration programs is, at best, non-strategic and, at worst, a willful misuse of public funds. 
Given these problems, the objectives of this presentation are to:

1.  Propose a model that integrates restoration monitoring into a broader process of adaptive management in mined Appalachian watersheds;
2. Describe various monitoring designs and their application to AMD remediation projects;

3. Describe the details of two separate designs applied to acid impacted watersheds in West Virginia; 
4. Demonstrate how public (e.g., AML fund) and private (e.g., mitigation) investment in watershed restoration can be integrated into a data informed adaptive management framework.
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