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1.
The student pages with complete instructions for data collection using the NXT can be found on the CD that accompanies this book. See Appendix A for more information.
2.
The sample saltwater for Part I should be made by adding 4.60 g of sodium chloride (NaCl) to enough distilled water to prepare 1 liter of solution. This will yield a salt solution with a conductivity of 10 mS/cm (salinity of 5 ppt.) 

3.
The saltwater used in Part II can be prepared by adding 9.20 g of NaCl to enough distilled water to prepare 1 liter of solution. This will yield a salt solution with a conductivity of 20 mS/cm and salinity of 10 ppt. Do not make the salt water any more concentrated or the students’ resulting solutions may exceed the range of the Conductivity Probe.

4.
The 20 ( 20 cm aluminum pans used in Part I can be found at any grocery store. 

5.
The medium plastic tub used in Part II needs to be large enough to hold 1 L of tap water. The large plastic tub needs to be large enough to hold nearly 2 L of water.

6.
We suggest that you set up the Conductivity Probes before the experiment. Set the selection switch on the amplifier box of the probe to the “0–20000” range.

7.
Salinity of water is commonly reported in parts per thousand salinity, (ppt). The Conductivity Probe is actually measuring conductance, the reciprocal of resistance. The SI units of conductivity are usually given as microsiemens per centimeter, or (S/cm. For this experiment it is more convenient for the NXT to measure in millisiemens per centimeter (mS/cm). The conversion from mS/cm to ppt salinity can be done using the conversion factor 2 mS/cm= 1 ppt.

8.
The plastic syringe used in this lab can be purchased from LEGO or it included in every Vernier Gas Pressure Sensor (GPS-BTA), so you may have some around your school.

SAMPLE RESULTS

	
	Pan 1
Light
	Pan 2
No Light
	Freshwater River

	
	Conductivity (mS/cm)
	Salinity (ppt)
	Conductivity (mS/cm)
	Salinity (ppt)
	Conductivity (mS/cm)
	Salinity (ppt)

	Initial 
	9.28
	4.64
	9.22
	4.61
	18.30
	9.15

	Final 
	16.98
	8.49
	11.02
	5.51
	11.63
	5.82

	Change
	
	3.85
	
	0.90
	
	–3.33
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Part II Salinity change from freshwater intrusion done with MINDSTORMS 2

ANSWERS TO QUESTIONS

1.
See data table. Use the conversion factor 2 mS/cm = 1 ppt. In other words, divide the conductivity values by 2 to get the salinity values.

2.
See data table.

3.
Answers will vary. The salinity of the solution will increase as the water in the pan is heated by the light and evaporates.

4.
Answers will vary. The salinity of the solution will decrease as freshwater from the small tub dilutes the solution of salt water in the larger tub.

5.
The salinity in the world’s oceans remains relatively stable. The environmental forces responsible for salinity changes counteract one another. Water that evaporates due to wind and sunlight will return to the ocean as freshwater from rivers and rainwater.

6.
The Great Salt Lake in Utah is a perfect example of increased salinity due to evaporation. The climate around the Great Salt Lake is hot and dry. Over time the water in the lake has evaporated. During evaporation, the water has been removed and the salt left behind. The result is that the water of the Great Salt Lake has a salinity higher than ocean water.

7.
The Black Sea is a prime example. The salinity at the mouths of large rivers is usually much lower than the salinity out to sea. Freshwater pouring into the ocean from the rivers dilutes the ocean water resulting in a decrease in salinity. For example, at the mouth of the Amazon river such a vast volume of freshwater pours into the ocean that the water remains relatively fresh more than 150 km out to sea.
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