Water Testing Background and Procedure Information

Pomfret School, Fall 2011
Velocity -- how fast an object is moving
Background
The water in streams and rivers is always moving, usually at different speeds in different places.  This movement is called a current.  Currents affect the plants and animals living in the water by shaping the bottom, carrying food into the area, and carrying wastes away.  The speed, or velocity, of the current often determines what can live in the water.

The velocity is determined by dropping an orange into the water and timing how long it takes the orange to travel 50 feet.  An orange is used because it has the same density as water and therefore travels at the same velocity.
Procedure:

1. Measure 50 feet using tape measure.

2. Assign roles of starter, stopper, dropper, timer, and catcher.

3. The dropper drops the orange into the water upstream of the starter.

4. The starter yells start when the orange crosses the start line.  At this point the timer starts the stopwatch or timer.

5. The stopper yells stop when the orange crosses the finish line.  The timer stops the timer.

6. The catcher retrieves the orange if he/she can safely do so.

7. All members of the group record the time in seconds.  The calculation of velocity will be done in the classroom.

8. Repeat the test in 2 different areas.

Embeddedness -- the amount of sediment around rocks 

Background
When spaces between rocks on a streambed become filled with sand and sediment, the streambed is degraded.  Macroinvertebrates can no longer hold onto the sides of the rocks or hide underneath them.  If the sediment is heavy, macroinvertebrates may get washed downstream or buried.  Fish, especially trout and salmon, lay their eggs in gravel beds and the eggs incubate there for about 6 months.  If the gravel beds are embedded, the eggs will die from lack of oxygen and/or get washed away because the eggs are not anchored on the streambed.

Embeddedness of 50% means that rocks are buried about half way up in sediment. At 50% embedded, trout and salmon are usually not able to spawn. 

Procedure:

1. Place yellow weighted ring into the water.  This identifies the sampling space.

2. Choose the common size rock from this space.

3. Measure the height of the common size rock.

4. Use the “claw” grip to pick up a common size rock.  Your fingertips should indicate the level of the rock that was embedded.

5. Determine and record how much of the rock was embedded in the streambed.

6. Repeat steps 4 and 5 nine times.

7. We will calculate the average in the classroom. If you have extra time, please do this at the river.

Temperature -- the amount of hotness or coldness 

Background
In the northeastern United States, water that is too warm will not support diverse animal life.  Cold water can hold more dissolved oxygen than warm water, and many of our aquatic plants and animals require high levels of dissolved oxygen.  

Thermal pollution exists when the water temperature is heated above its normal temperature.  This can happen when we clear trees from the stream or riverbanks, which eliminates shade.  Power plants and factories also contribute to thermal pollution by using the water from a river, stream or lake to cool machinery.  This heated water is then returned to the water body at a higher temperature.  In urban and suburban areas, thermal pollution occurs when run off from paved roads and parking lots empty into storm drains.  The rain is warmed by the hot surfaces it runs over and then in turn warms the water bodies it enters.

Procedure:

We will record the temperature and depth of the water in three different locations, taking note of the surroundings.  A separate test of Dissolved Oxygen will happen later.

Turbidity – the cloudiness of the water

Background
Turbidity is a measure of water’s cloudiness.  The cloudiness is caused by particles suspended in the water.  These particles can come from soil erosion, sewage, and other particles that are washed into the stream.  

In deep water, turbidity is measured using a Secchi disk.  The disk is lowered until the black and white markings can no longer be seen. In shallow water, a turbidity tube is used.

Procedure:

Please note: The turbidity tube has a small hose at the bottom. This should be pinched shut before proceeding.
1. Assign the roles of 1 tube holder, 2 water pourers, and 1 water releaser.

2. The tube holder faces away from the sun so that he/she casts a shadow over the tube.

3. The water pourers collect water in a container and pours it into the tube until the water level reaches 120 centimeters (cm).

4. The tube holder looks down the column of water in the tube at the small secchi disk at the bottom. 

a. If he/she can see the secchi disk clearly, the turbidity reading is 120 cm.

b. If he/she cannot see the secchi disk clearly, the water releaser unpinches the hose at the bottom to release water until the tube holder can clearly see the secchi disk.

5. The group then records the level of water in the tube in centimeters (cm).

Macroinvertebrates – aquatic animals without a backbone that can be seen without a microscope

Background
Aquatic macroinvertebrates are the food source for some fish, amphibians, and other macroinvertebrates.  Some macroinvertebrates are herbivores, others are carnivores, and some are omnivores.  Many macroinvertebrates are aquatic insects. In the water, there are many young insects called larvae and nymphs.  Larvae change completely as they grow into adults and go through a resting stage called a pupa. Nymphs resemble their adult parents and do not go through a resting stage.

Macroinvertebrates are indicators of water quality.  Some, like stoneflies and mayflies, are very sensitive to pollution.  Therefore, they indicate healthy water just by their presence.  Other macrovinvertebrates are tolerant of pollution – they can handle it and in some cases even thrive in polluted water. As with many categories, there are also macrovinvertebrates that fall somewhere in the middle; they are somewhat tolerant of pollution.

Procedure:

1. One student holds a D-net upright, with the front edge on the streambed.

2. One or two students get into the water upstream of the D-net and shuffle their feet and/or gently rub rocks in front of the D-net. This dislodges macroinvertebrates, which flow into the net.

3. Empty the net into a tray of water.

4. Repeat the above process if needed.

5. Identify as many macrovinvertebrates as possible using the ID guides.

6. Further calculations will be done in the classroom to assign a score to the catch. 
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