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In this project you will be surveying a stream on the PCC Sylvania campus to determine where erosion is a significant problem.  As is common in fieldwork, what you will be doing is broken up into four parts.  The first part, office work, is the planning stage.  The second part, fieldwork, is where you will collect the data you need to deal with the designated problem.  The third, the analysis is where you try to make sense of all the information.  And finally, the fourth part or report writing phase, is where you communicate what you found out.  For this activity, you will be working in teams to collect data and talk about your analysis, but each of you will be producing your own report.  

The study site:

	            The Sylvania campus is located on the slopes of an ancient shield volcano estimated to be 0.5 to 2.5 million years old (Allen, 1975).  Prior to the construction of the college in the late 1960s (PCC, 2005) the campus and the surrounding area was forest and pasture land laced with small streams that were parts of the Fanno and Ball Creek watersheds.  Three of these streams remain.  One near the west entrance of the campus and two in a wooded parcel in the southern campus. Both emerge from concrete drainage structures at the base of a steep hillside and flow downhill into storm drains in a neighboring residential area.  Despite the present alteration, the valleys they flow through indicate that these are natural streams.
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Figure 1 – Aerial photograph of the PCC Sylvania Campus.  The stream (B) we will be investigating in this lab are located on the south end of campus.  
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Part 1 – Office work


Using the Google Earth placemarks provided to you, determine the rise, run, gradient, and sinuosity of streams A&B.  The following list contains the formulas you will need to use to calculate each characteristic.  When you write your report, make sure to show all your calculations for these characteristics along with the units each number is measured in.

· Rise = highest - lowest elevation

Use the cursor / pointer in Google earth to determine the highest and lowest points on both stream sections.
e.g. rise of stream x = 180 m – 165 m = 15 m
· Straight run = the straight-line distance between the beginning and end of each stream section.  

To measure these distances use the line option of the ruler tool in Google Earth.  Make sure to measure these distances in kilometers.
e.g. straight run of stream x = 25,000 m / 1000 m/km = 25 km
· Stream run = the distance each stream section actually travels from beginning to end.  

To measure these distances use the path option of the ruler tool in Google Earth. Measure these distances in kilometers.
· Sinuosity = stream run ÷ straight run

Because sinuosity is a proportion, it has no units.

e.g. sinuosity of stream x = 25 km / 10 km = 2.5
· Gradient = rise (m) ÷ straight run (km)

· Gradient’ = rise (m) ÷ stream run (km)

Both types of gradients will be in meters per kilometer or m/km.

e.g. gradient of stream x = 15 m / 10 km = 1.5 m/km

      gradient’ of stream x = 15 m / 25 km = 0.6 m/km
Part 2 – Fieldwork


Though there are two streams in the area that you will be working in, we will only be surveying stream B.  When you are at the stream you will be measuring the stream channel and canyon and estimating flow rates.  You will also be mapping it to see where there are waterfalls, large pools, and where in the stream you find bare rock and sediment deposits.  To accomplish this you will first break up into teams of three.  Each team will be responsible for a designated section of stream B.  Within your section select five equally spaced sites to gather the following data.

· The width and depth of the stream.  Warning you will have to climb down into the stream canyon to do this, so be careful.

· The width and depth of the canyon.
· The gradient of the stream in this area.  I’ll show you a simple way to do this during our introduction, so be prepared to take notes on the technique.

Before collecting this data make a table in your field notebook that looks this...
Team ID   ______

Section coordinates     

Beginning:
Latitude ______________       Longitude ______________

End:

Latitude ______________       Longitude ______________
	
	Location
	Stream
	Canyon

	Site
	Latitude
	Longitude
	Width
	Depth
	Rise
	Run
	Width
	Depth

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Besides recording your data in this table, tape a sheet of tracing paper to Figure 2 (this is your map overlay) and mark the location of each of your data collection sites on the overlay.


After your team has finished gathering data for your section walk the entire length of outfall B to get a general sense of what it is like.  As you do so mark on the map overlay where stream velocity is fast and where it is slow.  Also mark where you find waterfalls, pools of water, bare rock at the streambed, and deposits of silt and clay in the water. 

Part 3 – Analysis


When we get back to the lab, get together with the other teams to share data.  After you have gathered data from everyone else discuss the following questions with your teammates.

1. What is the average of all the gradients you measured in your section?

2. How does the average gradient of your section compare to the average for each of the other teams?  Who has the steepest section?

3. What is the average of all the canyon depths you measured in your section?

4. How does it compare to the average depth of the other sections?  Who has the deepest section?  Who has the least deep section?

5. Is there a relationship between depth and stream gradient?  What is it?

6. Is there a relationship between stream width and velocity?  What is it and why does it exist?

7. Is there a relationship between the type of streambed (bare rock or layers of sediment) and stream velocity?  What is it and why does it exist?

8. Runoff and springs feed both streams A and B, so when it rains hard a great deal of water from the parking lots drains into them.  The canyon stream B is in is largely a product of that increased input.  Assuming that the canyon we see today developed after the campus was constructed (1968), what is the maximum rate of erosion in meters per year?  Hint - find the deepest canyon depth recorded by any of the teams.

9. What do you think the purpose of the concrete structures at the head of streams A and B is?

Part 4 – Report writing


Your report should include this handout, your calculations for part 1, every teams data for part 2, and your answers to the questions in part 3.  As always, please type your report, use complete sentences, and show all your calculations.
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Figure 2 – An aerial photograph of the southern end of Sylvania Campus.  The contour lines on the map have a contour interval of 5 m.  The distance scale bar in the lower left hand corner of picture is in meters and shows 100 meters of real distance.
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