Methods

Study Design:
This study was designed to be representative of the entire length of the Furnace Run Watershed and included sampling of biological, chemical, and physical characteristics of the stream.  Sampling was performed on October 11, 2001 during low flow.  Low flow, typically in the fall, is when lotic aquatic systems are most sensitive to environmental perturbation. Low flow is therefore the most desirable time to sample.

Four sites were selected; three along Furnace Run and one along Segloch Run. The Segloch Run site served as a control site for this study.  Segloch Run is a first order tributary of Furnace Run. In its upper reaches, Segloch Run drains a relatively undisturbed watershed providing an excellent benchmark for what may be expected as “normal” with respect to biological, chemical, and physical characteristics of the Furnace Run Watershed. 

At each sampling site three sampling stations for the collection of biological and physical data were established.  A single upstream sampling station was for the collection of chemical data.  Sampling stations were located in areas with similar bottom substrate (well-defined riffle zones) and where the stream could be safely accessed.

Biological:

Three groups sampled at three vertically stratified riffle zones. Sampling was performed in these areas because maximum benthic diversity is generally found in these habitats. Macroinvertebrates were collected using a one-square meter Wildco Turtox Zo kick screen made from 600-micron mesh Nitex bolting cloth.  Care was taken to ensure the bottom of the net touched the bottom of the stream preventing organisms from escaping. Holding the net securely, rocks were picked up and scoured, specimens were washed into the net. Leaf littler was also collected - organisms feed on it and use it for shelter.  Students stood in the water agitating the sediment releasing burrowing organisms (Figure 9).
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Figure 9: Collection of macroinvertebrates at site two Furnace Run, Elizabeth Township, Lancaster County, Pennsylvania, October 11, 2001.

Nets were carefully removed from the water, laid on a stream bank, and organisms were removed with tweezers.  Each organism was placed in a white enamel pan to be viewed by the group. The organisms were preserved in a 50% alcohol solution for lab analysis (Figure 10).
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Figure 10: Removal of macroinvertebrates from screen at site two Furnace Run, Elizabeth Township, Lancaster County, Pennsylvania, October 11, 2001.

 In the lab all specimens were placed under a dissecting microscope and separated into taxonomic orders.  Organisms were identified to the lowest taxonomic class possible using Ward and Whipple (1959), Merrit and Cummins (1984), and Pennak (1953). Heister (1972) and Heister (2001) provided the assignment of the species’ biotic classes.
The diversity and biotic indices were calculated for each sampling site by combining the data from each groups’ sample.

The formula for the diversity index was: 

3.3219 ( log10N - ( nI (log10nI)/ N) 

 Where: 
nI= number of individuals in a species 

N= Total number of individuals in all species combined

3.3219= Conversion from log10  to log2

The diversity index described is a modified Shannon-Wiener diversity index taken from the field of information theory.  Wilm and Dorris (1968) proposed using the diversity index as measure of pollution. Indices of less than 1 relate to environments of gross pollution; 1.0 to 3.0 to environments of moderate pollution; and environments above 3.0 to clean water.  The students included the designation of 0.0 to .99 as grossly polluted 1.0 to 1.99 as moderately polluted, 2.0 to 2.99 as moderately clean and 3.0 or higher as clean water (DEP, 1985).


After determining the classes, the biotic index was calculated.  The formula for the biotic index was:

2 (# of Class I organisms) + (# of Class II organisms)

Chemical: 

Upon arrival at the sites, six students went upstream to test water chemistry to avoid interference with data collection downstream.  All chemical tests were conducted following the directions included within the test kits from the Hach Chemical Company. Dissolved oxygen was measured onsite the day of the testing. Additional testing was completed on Saturday, October 13, 2001 between 5 AM and 7 AM.

Nitrate - nitrogen levels were measured in parts per million (ppm) using Hach test kit, high range, model number NI-12.  The pH levels were measured using Hach test kit, wide range indicator pH, range 4-10, model number 17-N.  The dissolved oxygen was measured using Hach test kit, range 0.2-20 ppm (mg/l), model number OX-2P.  Alkalinity was measured using Hach test kit, range 20-400 ppm, model number HA-4P MG-L.  The phosphate/ortho levels were measured using Hach test kit, range 0-50 ppm, model number PO-19A. 

Physical:
While students were performing water chemistry testing, the others collected physical data.  Observations of the riparian zone, in-stream cover, stream bank stability, and turbidity of the water were documented.

To calculate the discharge of the stream, the stream width, stream depth, and the velocity of the water were calculated.  Using a rope sectioned in twelve inch increments, students measured the width of the stream.  Velocity of the water was measured by recording the amount of time, in seconds a cork needed to float a predetermined distance. Eighteen measurements of velocity were made - six on the right, six on the left, six in the middle of the stream in order to determine an average time. Depth of the stream was measured using a meter stick.  Measurements in inches of water depth and sediment depth were made at six-inch interval across the stream.  The average water and sediment depths were then calculated.  Using the data collected students could calculate the discharge of the stream in cubic feet per second using the formula:

Width x Depth x Velocity = discharge (ft3/sec)

Where:
Width = width in feet




Depth = average depth in inches




Velocity = distance in feet /average time in seconds
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