Name:________________________________________ Period:________________


Visual and Biological Freshwater Stream Assessment

Purpose:

Examine a local watershed and freshwater stream ecosystem and how ecosystems are effected by wastersheds. A watershed encompasses all of the land from which rain, snow and underground springs drain into a stream or other water body. Land uses in the watershed affect the water quality of streams because any pollution on the land washes into the stream when it rains or snows. This lab will help characterize the surrounding land, its uses, as well as potential impairments to water quality
Background:

. Geographic Information Systems (GIS) maps showing the surrounding land use will help to characterized and potential sources of pollutants within the watershed boundaries. On site, a visual assessment will be conducted to characterize potential sources of point source and non-point source pollutants. The visual assessment of the stream and surrounding watershed area will show potential sources of both point and non-point source pollutants.

* Point source pollutants are where the exact location of specific pollutants that can be identified. Examples of point source pollutants would be an outflow pipe where water or pollutants are being discharged directly into the stream.
* Non-point source pollutants are pollutants where the exact source of the pollutants is not known. Examples of non-point source pollutants are fertilizers, herbicides and/or pesticides applied to the land and are washed into streams or rivers from precipitation. Obviously, non-point source pollutants are more difficult to identify, and as a result, are more difficult to manage and clean up. 

The presence of benthic macroinvertebrates will also be examined to measure water quality in the stream. Macroinvertebrates are large enough to see with the naked eye (macro) and have no backbone (invertebrate). Benthic macroinvertebrates live in the benthos, or stream bottom, and include insect larvae, adult insects and crustaceans. These organisms that live in a waterway are indicators of water quality. All organisms require specific water quality conditions to live; temperature, salinity, pH, dissolved oxygen, nitrates, nitrites or phosphates. Stream-bottom macroinvertebrates are good indicators of water quality because they differ in their sensitivity to stress in the waterway. Some benthic macroinvertebrates are more pollution tolerant of various sources of water pollution than others. For example, if the only inhabitants of a stream are worms and leeches, there is some impairment to water quality. Other species such as stone fly larvae or mayfly larva are more sensitive to pollution and if there are even low levels of pollutants then these organisms will not survive. Benthic macroinvertebrates usually live in the same area of a stream for most of their lives. Sampling these macroinvertebrates in a stream is a good indication of what the water quality has been for the past few months. If the water quality is generally poor, or if a polluting event occurred within the past several months, it will be reflected in the macroinvertebrate population. 
This lab will follow protocol outlined by the Issak Walton League of America Save Our Streams Program. This scientific protocol identifies three groups of macroinvertebrate taxa based on their sensitivity to pollution: pollution sensitive, somewhat pollution tolerant and pollution tolerant. The procedures of this lab involve collecting a sample of macroinvertebrates from specific habitats of the stream, identifying the organisms and based on the populations of benthic macroinvertebrates, rating the water quality. Water quality ratings of excellent, good, fair and poor are based on the tolerance levels of the organisms found and the diversity of organisms in the sample. A stream with excellent water quality should support organisms from all three pollution tolerance groups. Samples will be collected in the field and then identified and analyzed back at the laboratory.

Materials Needed:
	In field for collection:

· 1 Map of the surrounding area
· 1 Clip Board per group
· 2 (minimum) Pens and/or Pencils per group
· 1 Visual Assessment Data Sheet per group
· 1 Biological Assessment Data Sheet per group
· 1 D-Frame net with 1/32 inch mesh per group
· 1 Thermometer per group
· 1 Five Gallon Bucket one per group
· Waders/Boots for in water collection. 1 set per person going in the stream
· Sunscreen, bug spray, and first aid kit

	In Lab Materials for Analysis:
· 1 Biological Assessment Data Sheet
· 1 Five gallon bucket with samples collected  
   from the field
· 1 Five gallon bucket for sorted samples

· Large trays for sorting samples, one per person

· 2 Ice cube trays with fresh water for sorting
   samples
· 4-1/2" fine points straight forceps. One per person.

· 1 Dissecting microscope. At least one per group.
· 2 Petri dishes for examining organisms under the microscope 
· Field guide and/or handouts to help identify macroinvertebrates. One per person


Methods: 
Part 1: Collection of Field Data:

Visual Assessment:
Your lab instructor will review procedures for conducting a visual assessment of the stream while in the field. Using the GIS maps and previous weather history (past 72 hours) provided complete as much of the Visual Assessment Data sheet as possible before going into the field. Once in the field, your lab instructor will go over procedures for determining: fish populations, barriers to fish movement, surface water appearance, stream bed deposits, stream bed stability, odor, algae cover, stream bank composition, stream channel cover, and riffle composition. Record all data into the Visual Assessment Data sheet.
Biological Assessment:
While in the field, completely submerge the thermometer near the sampling area for an accurate reading of water temperature. Your lab instructor will demonstrate how to properly conduct sample collection from the four major habitats using the D-frame net. The habitats are: Steep bank/ vegetated margin, Woody debris with organic matter, Rock/Gravel/Sand substrate and silty bottom with organic matter. Ideally, five (5) samples will be collected from each habitat; however, if one of these habitats is not available, the samples can be divided amongst the remaining habitats for a total of twenty (20) samples from all habitats. All samples will be deposited into a five gallon bucket for analysis back at the lab. Any person entering the water must wear waders or boots to protect their feet from sharp objects on the stream bed.
Part 2: Analysis of Field Data

Upon returning to the lab, samples will be evenly divided onto sorting trays. Each group member will use the forceps to remove any macroinvertebrate from the sediment, leaf litter or other material from the sample. Each different macroinvertebrate will be placed in a separate slot in the ice cube trays. Similar species will be grouped together. Once the samples are sorted, the total numbers of individuals will be identified and analyzed. A coded value will be given to represent general population numbers: A = 1-9, B =10- 99 and C = >99 individuals of the same species. The data will be compiled onto the Biological Assessment Data Sheet. Once the data is compiled, the species richness (number of different species) will be calculated for each taxa: Pollution sensitive, somewhat sensitive, and Pollution Tolerant. The total number of species in the Pollution sensitive category will be multiplied by 3. The total number of species in the somewhat sensitive category will be multiplied by 2, and the total number of individuals in the Pollution Tolerant category will be multiplied by 1. This gives more statistical weight to the pollution sensitive organisms in the water quality rating. The water quality rating is broken down as:
>22 = Excellent
17-21 = Good
11-16 = Fair
<11 = Poor
This number will reflect general water quality impacting the populations of benthic macroinvertebrates in the stream. This rating does not reflect what types of pollution, or in what ways the stream is impacted, only that there could be some impairment to water quality. Long term monitoring and further analysis is always a good idea to accurately assess the health of a stream.   
