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Instructors notes:
· Another function of the assignment is to introduce terms and concepts of some common water-quality variables in context. I have avoided discussing or defining these terms beforehand, counting on the (somewhat oblique) information in the text boxes to give students enough to get started.

· The pH diagram is potentially misleading because (1) pH actually gets smaller as H+ ion activity increases which can give students the wrong impression about pH as an index of acidity, and (2) the circles are drawn proportional to the pH values, which in fact are negative exponents, suggesting that the acidity differences within the cycle are smaller than they actually are. Feel free to adjust the diagrams if either one of these is a big concern.

· Follow-up activities could include students sampling from different parts of the water cycle, which connects the abstract concept of a variable kinesthetically to a specific measurement method and reinforces the concepts by testing and direct observation. It also allows students to start using these measurements as tracers, by examining variations in space and/or over time. Be sure to point out that the values on the diagrams are averages, whereas more-detailed information can be obtained by looking at variations associated with real-world situations. You may also find atypical results related to local bedrock lithology (especially carbonates) and human impacts within the watershed (especially increased nitrate and conductivity). Over the years, we have variously sampled:
1. precipitation, ground water and stream water:
	2007 data Brunswick, ME
	Precipitation
	Ground water

	Conductivity (S/cm)
	26
	190

	Silica (mg/l)
	1.3
	15.4

	pH
	5.4
	6.8

	Nitrate (mg/l)
	0.4
	0.1


2. Spatial variation in streams at base flow (“snapshot sampling”) in which major controls are soil texture (sandy soils promote greater groundwater contributions and hence higher conductivity, silica and pH) and prevalence of wetlands (restrict infiltration and promote a surface-water signature of low pH, silica and conductivity, but little nitrate due to plant uptake).
3. Time variation of pH and conductivity and water depth at a site during stormflow, obtained with multi-sensor sondes and dataloggers (see graphs on next page).
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Please e-mail if you would like more information on such follow-up studies.



































































































































































































































































































