Proposal for Research at Friendship Hill National Historic Site

INTRODUCTION

Acid mine drainage (AMD) in the Appalachian region is a serious and widespread problem (Storet 1997).  Acidic, metal-laden drainage from abandoned coalmines is common in Appalachia and has a negative effect on aquatic resources including degradation of habitat and loss of important recreational fisheries. There are more than 66,000 active and inactive mines.  The mine drainage has caused a lowering of water quality to more than 10,500 miles of streams (MacKenthun 1969).  In Pennsylvania, the 3,000 miles of streams degraded by AMD create an estimated annual loss of $67 million in revenue associated with sport fishing. The cost for correcting the AMD-related problems with currently available technology is estimated to be $5 billion to $15 billion (Storet 1997).

In the U.S., AMD and other toxins from abandoned mines have polluted 180,000 acres of reservoirs and lakes and 12,000 miles of streams and rivers (Reece 1995).  It has been estimated that cleaning up these polluted waterways will cost U.S. taxpayers between $32 billion and $72 billion (Donaghy 1995).

Not only is AMD treatment and collection very costly to the environment, it is a big bill for industry.  Site remediation can cost as high as $410,000 per hectare.   The U.S. Bureau of Mines estimates that the U.S. industry spends over $1 million each day to treat acidic mine water (Durkin and Herrman 1996). 

The use of biological organisms to assess the environment has been an important method to determine ecological integrity.  Biological communities are sensitive to stress by natural and anthropogenic causes. The biological population will change, leading to an impaired or imbalanced community when our actions adversely affect the environment.  There are many organisms that respond to changes to the water quality giving an early indication of possible impairment to the aquatic environment (Stevenson and Bahl 1999).  

There are many organisms that spend their complete or partial life cycle in aquatic ecosystems.  These organisms range from bacteria, insects, amphibians, algae and other aquatic plants.  These organisms show the effects of physical habitat alterations, point and nonpoint source contaminants, and cumulative pollutants over their life cycle (Adamus 1996, Helgen 2002, Sparling et al. 2002, Stevenson and McCormick 2002).

There are species (i.e. cattails, sedges, rushes, filamentous green algae, and bacteria) that prefer or tolerate and are indicators of low pH conditions (Cohen 1996).  Many of these organisms have been used in AMD remediation. Acidiphiles primarily Thiobacillus ferrooxidans are indicators of a pH lower than 3.5.  This species cause a further degradation to the environment by lowering pH, oxidizing Fe2+ to Fe3+ (Cohen 1996).

Monitoring the biological species community allows us to directly assess aquatic health. Most importantly, they let us assess the cumulative effects of all activities occurring within a watershed. These results can be used to establish baseline characteristics for Friendship Hill National Historic Site and throughout the Appalachian region’s streams and wetlands.  This characterizes the overall condition of watersheds; to identify potential problem pollutants; to target more intensive diagnostic samplings; and to support land use planning and management decisions. 

The objective of this study is to provide information on the algal flora and amphibian, archaebacteria and macroinvertebrate fauna for Friendship Hills National Historical Site and southwest Pennsylvania.  Our premise to the hypothesis is that the flora and fauna species will change along the length of the Ice Pond Run stream because of the changes in environmental conditions.  Species have varying autecologies to environmental variables and these changes in the environment cause a change or shift in the recruitment of the flora and fauna community.  This information can be used as baseline data and species indicators for future studies of acid mine drainage sites in the region.  They can also be used to evaluate the effects of management programs on water bodies and their biological communities. Bioassessments also provide an excellent way of prioritizing aquatic systems for special protection, restoration, or rehabilitation.

METHOD and MATERIAL
Sampling

I will collect samples from Ice Pond Run stream, Sulfur Swamp and the park’s designated control stream for algae, archaebacteria, and macroinvertebrates and only amphibian at Sulfur Swamp (Adamus 1996, Helgen 2002, Sparling et al. 2002, Stevenson and McCormick 2002).  The algae collection will be a 1-time event.  There will be a variety of different habitats sampled including macroalgae, plankton, and periphyton.  Periphyton consisted in the follow types of habitats:  1. Hard removable substrates (gravel, pebbles, cobbles, and wood), 2. Soft removable substrates (macroalgae, vascular plants and root masses), 3.  Not removable substrates (bedrock, logs, trees and roots) and 4. Loose sediments (sand, silt, fine particulate organic matter and clay).  Kick nets will be used to collect macroinvertebrates.  The insects will be identified to at least the family level and lower if possible.  The insect functional groups will be catalogued and this information will help to further understand the ecological changes from acid mine drainage along the Ice Pond Run.  Aquatic funnels traps will be used to collect amphibian (Sparling et al. 2002).  The amphibian study is primarily a survey of Sulfur Swamp generating the community density and species frequencies.  The aquatic insects and amphibian will be placed back into the aquatic environment after identification. 

The algal and archaebacteria samples will be processed in a beaker with distilled water.  Samples will be separated for relative abundance counts and water and sediment analysis (N, P, Fe, pH and acidity)(APHA 1992).  Semipermanent slides will be made for non-diatom using a water-based medium and sealed with epoxy and permanent slides will be made for diatoms with Permount.  The algal slides will be identified and counted for 500 cells per sample and use a Nikon microscope at 1000X.

Algae will be identified to the species level whenever possible.  Deskichary, (1959), Prescott (1962), Whitford and Schumacher (1984), Forest (1956), Dillard (1989, 1990, 1991a, 1991b, 1992, 1993) and Patrick and Reimer (1966 and 1975) will be used as taxonomic keys.  I will use the acid digestion methods to identify diatoms (APHA 1992).  
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