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Environmental Chemistry Lab

Week 3: Water Quality

Updated January 2005

For this week’s lab we will conduct a moderately complete water quality analysis on North Creek over a 2 week period.  We will start by going to the stream to measure the stream flow and collect samples for analysis.  Most of the chemical data will be collected using portable testing kits.  Some of the chemical analyses must be conducted immediately in the field while other can be completed back in the lab.  The results from these 2 weeks, will give us a fairly complete picture of the stream quality for this 2 week period.  
Specific objectives for this lab are:

1) Learn to measure stream flow, dissolved oxygen (D.O.), nitrate, phosphate, conductivity, turbidity and pH using the portable test kits;

2) Interpret your data to evaluate the overall water quality and evaluate the hypotheses below;\
3) Examine the short-term variability in a an environmental system and interpret your data with respect to specific scientific hypotheses;

4) Write a technical report in standard scientific format (with references) giving the major conclusions of your work.

Specific hypotheses/scientific questions to be tested:

1) Water flow in North Creek will correlate with variations in precipitation, both in the short term (e.g. daily variations) and seasonal variations.  If it is an above average year for rainfall, flows in NC will be above average, compared to the long-term average (and vice-versa).

2) The presence of the UWB wetlands (built in 2001) will result in measurable improvements in water quality.  This might be observable by comparing the upstream to downstream chemistry or by comparing the values of turbidity, nitrate and phosphate with the long-term averages for the same season;

3) Water flow measured upstream of the UWB campus after a rainstorm will be significantly larger than downstream, due to the “water absorbing” properties of the wetlands;

4) During winter, water quality, temperatures and flows do not pose a significant threat to aquatic organisms, including salmon.  However, during summer the situation may change significantly.

Note that water quality data for North Creek has been monitored for a number of years. You can get data from the state and King County.  See, for example:  http://dnr.metrokc.gov/wlr/waterres/streams/northtrend.htm

Specific measurements to be made are:
	Measured at the steam:
	

	Stream velocity/depth
	High stream flows generally give cooler and more oxygen rich waters.  

	Stream cross-sectional profile
	Velocity (m/sec) x cross-sectional area (m2) gives flow rate (m3/sec).

	Dissolved oxygen (O2)/Temperature
	High levels needed for fish and other aquatic life.  D.O. is reduced by higher water temperatures, stagnation (no aeration) and/or high levels of organic matter in the water, which must get broken down by oxygen.

	Turbidity
	Indicative of suspended sediments in the water column. High turbidity can be damaging to fish by clogging gills.

	pH
	High or low pH can be caused by industrial waste or acid rain.  Intermediate pH needed for most aquatic life.

	Conductivity
	Indicates general non-organic contaminant level

	Measured back at the lab:
	

	NO3- (nitrate)
	High levels contribute to eutrophication.  Nitrate can come from fertilizers, detergents, rainfall, sewage or animal waste

	PO43- (phosphate)
	High levels contribute to eutrophication.  Phosphate can come from fertilizers, detergents or sewage.


Schedule:
On the first lab day the entire class will work together to measure the stream cross sectional profiles at both an upstream and downstream location.  The cross-sectional profile is only measured once.  All other parameters are measured both upstream and downstream on every visit.  Over the course of the 2-week period, we will visit the upstream and downstream sites 6 times.  Stream velocity is measured on every site visit.  Combining the cross-sectional area with the measured stream velocity allows you to calculate the stream flow¸ which changes daily.  All work in the field must be carried out in teams of at least 2 people and data for the entire class is shared by all.
Supplies provided:


Sample bottles

Electronic velocity meter
Tape measure to get stream cross-sectional dimensions (width, depth)

Hip boots or chest waders (optional)

pH meter

Dissolved oxygen (O2) meter
Turbidity meter
Hach/Accuvac test kits for:

NO3- (nitrate)

PO43- (phosphate)

Stream cross-sectional profile:
By measuring the cross-sectional profile and depth, you can derive the cross-sectional area.  Knowing this area and the stream velocity you can then calculate the stream flow in m3/second, which is a key parameter to monitor.    Since the stream channel usually does not change, in the short term, we only need to measure the cross-sectional profile once during the experiment.  You can then use the daily changes in stream depth at the reference location to calculate the cross-sectional area for that day and the measured stream velocity to calculate the flow rate.
Example stream profile:[image: image1.png]










So in summary:
For each site, you must measure the stream profile once.  Then on every sampling day, you measure the stream depth at the reference location and stream velocity.  This allows you to calculate a new cross-sectional area and stream flow for each day.  One person will use the hip waders to get the profile while others record data on the stream bank.  If the stream flow is especially high, we will do this on another day.  Choose a good location and work safely!
Pre-lab preparations:

Prior to coming to lab, you must complete the following steps:

1) Start on a new page in your labbook and record the usual information (title, goals, general approach);

2) Find at least one reference that discusses water quality with respect to most of the parameters to be measured (flow, nitrate, phosphate, d.o., turbidity, pH and conductivity.  Make a table in your labbook showing the range of values that might be expected for a creek such as North Creek and/or the Sammamish River.  Include a note in your labbook with the source so that you know the source of your information.

Specific Directions:

1) Goggles must be worn whenever the chemical tests are being conducted in the field or whenever working in the lab;

2) At the stream or river, first identify an appropriate place to collect water samples and do flow rate measurements.  This must be a place where you can access the main water flow and where you can safely collect your samples and do your work;

3) Use the paddle wheel indicator to get the stream velocity.  Working in a group of 2 or 3 students, you will get the cross-sectional profile of the stream as described above;

4) Collect your samples in the fastest flowing water you can reach.  Avoid collecting excess sediment, leaves, bugs, etc. As soon as the samples are collected, begin the measurements that you will do in the field following the specific directions that come with each kit;

5) Collect 2 separate 1-liter samples of water for the lab analyses.  One of these samples can be used that day and one will be kept by the lab tech for additional analyses;
6) Keep careful notes in your labbook of your work both in the field and in the lab.  Be sure to make a sketch of the exact sampling location.

Report:

For this lab, you are to present your results in typical scientific format.  This includes an abstract, introduction, experimental, results, and discussion sections.  Graphs and tables are used to present the data, including all results collected over the past several weeks on North Creek.  Your paper should be about 5-10 pages (1.5 line spacing), not counting tables and graph.  You should also have at least 5 relevant, technical references from published government documents or peer-reviewed journals.  All graphs and tables must be done on a computer.

1) Title.  Your title should convey the main goals of the experiment and may also include a succinct statement of the most important findings.  Do not use my title from the lab handout;

2) Abstract:  A short section (~200-500 words) that summarizes the key findings of the study.  The abstract should include quantitative information on the results and a summary of the key findings.  
3) Introduction (~ 1 page).  The introduction should do three things.  First, you should describe past work on this topic by other researchers (references).  Second, you should present the specific hypotheses that you are trying to test, and third, you should present some discussion on the overall study design (not the detailed experimental plan);

4) Experimental: (~1 page). In this section you describe how the experiment was conducted in sufficient detail that another scientist could duplicate the experiment;
5) Results: (~2 pages).  This is where you present and describe the quantitative results.  This section must include a good quantitative description of the results (N, mean, sd, etc.), as well as a statistical analysis.  You can spend some time discussing the significance of the results, but most of the discussion is left for the next section.  Include a summary of all North Creek data you obtained in a single table;
6) Discussion (~2 pages).  This is where you discuss your results.  Were your hypotheses correct?  If not, why not.  What is the significance of the results?  Were there any surprises?  How do your results compare with other data on North Creek or other streams?

7) References (~1/2 page).

8) Graphs and tables (3-4 minimum).  Make sure all your graphs and tables are carefully labeled and that all numbers have units associated with them.  Graphs should be clear, neat and have well-labeled axes as well as data points.
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