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Student Pages: Activity 1

Tidal Questions #1:

In groups of two, answer the following questions based on your data.

1. When did the highest tide occur? What day? What time?

2. When did the lowest tide occur? What day? What time?

3. On July 8th you are digging clams on the beach. What is the best time for you to dig clams? How long will you dig for?

Bay of Fundy Questions:

Using the data for the Bay of Fundy answer the following questions.
1 An empty gypsum boat comes in on high tide to load of gypsum at the dock.  It takes an hour to load the boat, half an hour to get in to the port and half an hour to leave. 

a. How long will it take to get a load of gypsum?

b. When is the best time(s) for the boat to go?

2 Low tide is at 1 m above sea level. An empty boat requires 2m above sea level to travel without scraping the bottom. At what time on July 12th can the boat start to enter the basin.

Student Pages Activity #2
Tidal Questions #2 – (In groups of 4):

Join with one other group that has data from a different location. In your new group of four compare your data and answer the following questions.

1 Do the tides occur at the same time? 

2 Does one area typically have higher tides than the other area?

3 Are there any other differences or similarities that the data shows?

4 Do tides differ from location to location?

Student Page: Activity #3 

Now that you have examined a month of tide activity in one area of Canada, You will now examine tidal activities throughout Canada using four tidal/geographical locations in Canada.  The questions listed below will assist students as they examine the tidal interactions that occur throughout the country.  

· Problem: Do tides occur simultaneously around the world?  Do tides in different areas of the world always reach their high and low points at the same time?   
Tasks and Activities: 

1) Using a map of Canada, select four different areas in Canada where tides occur.  Record your choices in your binder.

2) Proceed to the computer lab.  Look up this site: 

http://www.lau.chs-shc.dfo-mpo.gc.ca/english/Canada.shtml
3) At the DFO (Department of Fisheries and Oceans) site, select 4 water systems/locations in Canada.  

4) Next: Collect and record data.  You will collect tide related data from 4 different areas in Canada and record the data in the table provided; ensure that proper variables are used.  

5) Using graph paper, construct 4 separate line graphs for each forecast.  Tide measurement should be included on the Y axis, while date and time should be included on the X axis.  You must include a legend and title for each line graph.  Note:  The horizontal axis should allow for a time span of 24 hours; 4 blocks on the graph will represent a time span of 24 hours.  

Calculations:  

6) What is the average high tide measurement for the region based on a seven day forecast/region? (show your calculations) 

7) What is the average low tide measurement for the region based on a seven day forecast/region? (show your calculations) 

8) Tide heights are based on sea level measurement.  If a high tide in the Bay of Fundy is forecasted to be 33m, how far above sea level does this tide measurement? (** I want to make this harder… any suggestions?)

9) What is the measurement range between high and low tide/region based on the first and seventh day of the seven day forecast/region?  What is the numerical difference?  Can you suggest/predict any reasons why differences in measurement may exist? 

10) Using one tidal system location, analyse 3 consecutive forecasts provided by DFO; what patterns exist?  If so, what are they?  

11) The second high tide is generally lower than the first; is this pattern in all 4 tidal locations? Are there any patterns or evidence that suggest why this is the case?  Are you able to speculate why such discrepancies exist?  

Graph Example: 
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Activity 3: Tide Data Table
	Date: 
	Date: 
	Date: 
	Date: 
	Date: 
	Date: 
	Date: 

	Time
	Height 
	Time 
	Height 
	Time
	Height
	Time
	Height 
	Time
	Height
	Time
	Height
	Time
	Height

	Time Zone:
	(m)
	Time Zone:
	(m)
	Time Zone:
	(m)
	Time Zone:
	(m)
	Time Zone:
	(m)
	Time Zone:
	(m)
	Time Zone:
	(m)

	Low Tide
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High Tide
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low Tide
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High Tide
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tidal System 

Location: 


Student Pages: Activity #4
Watching the Tub Levels!

Your family is very conscious of water use. They have decided to monitor the amount of water used in the bathtub. The graph below is a graph of the amount of water in the tub versus the time. Describe what is happening in the graph with as much details as you can justify from the graph. 

Tell the Story...
If the water is rising during AB, describe what happens in the rest of the segments (BC, CD, etc.).
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Student pages: Activity 4
Tide Graphs
The following is a graph of tide levels.  

1 Indicate what times the high tides take place?

2 What level is each low tide?

3 Describe what happens at each segment of the graph. 

4 Find the slope of segment AB?

5 What does the slope indicate?

6 Find the slope of the segment DE?

7 If the slope is 0, what is the tide doing? 
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Activity #3 Enriched graph: Label and explain this graph as you did above.
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Student Pages: Activity 4

Lesson Activity #4: Lunar Cycles (2 Classes) 

(Student Pages) 

Lesson Procedures + Activities: 

Student Based Problems: 

1) Problem #1: What effects do you think this movement has on tidal systems? 

2) Problem #2: In what way does the movement and position of the sun and moon influence tidal systems throughout the world?  
3) Problem #3: What variables are you provided with that may assist you as you try to determine how many days it requires for the moon to do one complete orbit?  
4) Problem #4: In groups of two, what steps and variables might you use to determine how many days it takes the moon to orbit the earth?  Present your findings to the class
Finally: In your own words, represent the functioning of the lunar cycle in your own words, pay particular attention to the influences of the moon, sun, and the rotation of the earth.  (250 words)
Lesson Resources: Required Chart  

	 1
	 2
	 3
	 4
	 5
	 6
	 7
	 8
	 9

	 Tidal 

Location
	High Tides

Day 1
	Minutes

later ->
	High Tides

Day 2
	Minutes

later ->
	High Tides

Day 3
	Minutes

later ->
	High Tides

Day 4
	 Average of Minutes

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 


Lunar Cycle Demonstration
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Student Pages: Wave Activities 5-9
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Handout 3.1

Waves and Surfing – How are waves created?


Living in Nova Scotia, we have a strong connection with the ocean.  At the same time, I do not think that we always completely understand what is happening in the ocean.  Waves, for instance, where do they come from?  Why do they break on shore, not in the middle of the ocean?  Although surfing is quite popular in Nova Scotia, it is much more popular in places like California, South Carolina and Hawaii.  Why is that?  Throughout this mini-unit, we will be looking at different aspects of waves, how they are created and how they behave.  As well, we will be studying some abnormal waves and their origins.  In the space below, write down some things you know about waves or questions you would like answered about waves through this unit.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Handout 3.1

	Making Waves Video

	During the film, please record the definitions of the following terms;

Period

Sine Curve

Crest

Trough

Amplitude

Wave Length

Standing Wave

Hertz

Medium

Equation for speed




Handout 3.2

Demonstrating Waves

Introduction – In this activity we will be demonstrating waves and their behaviours.  Try to think of some variables that would affect wave size, form and movement.

Materials – Each group should have the following materials;

· 1 hand held hairdryer
· 1 Large glass Pyrex baking dish 
· 1 ruler
· overhead marker

· pitcher of water

· protractor

Instructions – 

Step 1 – To begin, you should fill your baking dish with water so the water level measures approximately 3 centimetres from the bottom.

Step 2 – Next, have each member of the group read and understand the table below.  You will be responsible for finding the data to fill in this chart.

Step 3 – To begin making waves, you will be required to hold the hairdryer at differing angles, approximately 40 centimetres from the water.  To do this, you should use your protractor, find the desired angle measurement and hold the hairdryer so that the hairdryer, the point where the hot air is meeting the water and the table surface make the desired angle measurement.

Handout 3.2

Important:

Be careful when using an electric devise near water.  

Step 4 – You will also be required to use the three different settings on the hairdryer and record the values for wave height, length and frequency (waves per 60 seconds) (see chart on next page).  For example, you may want to set-up the hairdryer at a certain angle and take measurements on the different settings.

Step 5 – Using graph paper, please display the relationship between the wave height and length by graphing them.  Please remember to use graph paper and properly label the graph.  Try to find a line that best fits the data.

Step 6 – After graphing the information, answer the questions related to the graph.

Step 7 – Please use the formulas learned and data from the experiment to solve for Period and Celerity.  Graph the relationship between period and celerity and answer the related questions. 
Step 8 – Finally, once you have completed this assignment, you are required to hand in your worksheets, graphs and answers to the questions.

Handout 3.2

Name: ______________________ Date:__________________________
Height, Wave length and Frequency
	
	
	Hairdryer 
	

	
	Lowest setting
	Middle setting
	High setting

	Hairdryer at angle of 30(
	H:

WL:

F:
	H:

WL:

F:
	H:

WL:

F:

	Hairdryer at angle of 45(
	H:

WL:

F:
	H:

WL:

F:
	H:

WL:

F:

	Hairdryer at angle of 60(
	H:

WL:

F:
	H:

WL:

F:
	H:

WL:

F:


Questions

1. How would you describe the relationship between the wave length and height?  Is there a strong relationship or a weak one?

2. Is there a positive or negative relationship between these two pieces of data?

3. Draw a line that best fits the data.  Calculate the equation of this line.

Period and Celerity 

	
	
	Hairdryer 
	

	
	Lowest setting
	Middle setting
	High setting

	Hairdryer at angle of 30(
	P:

C:
	P:

C:
	P:

C:

	Hairdryer at angle of 45(
	P:

C:
	P:

C:
	P:

C:

	Hairdryer at angle of 60(
	P:

C:
	P:

C:
	P:

C:


Questions

1. How would you describe the relationship between the celerity and period?  Is there a strong relationship or a weak one?

2. Is there a positive or negative relationship between these two pieces of data?

3. What is the equation of the line that best fits this data?

Handout 3.3

Shoreline Field Trip

Name:______________________ Date:___________________________

Section A

In the following section, please draw and label the following aspects of a wave you are currently seeing.

a) Crest

b) Trough

c) Amplitude

	


Section B

After observing and drawing a wave, estimate the amplitude of the waves.  (Refer to your notes from the previous day if you do not recall the meaning of amplitude)

Estimate;

1) _____________

2) _____________

3) _____________

Handout 3.3

Section C

You will now be measuring the wave period.  You should measure from crest to crest.  You will be required to take measurements from a point on the pier and a point on the land.  You will also be required to take five (5) measurements from each site.

Pier;

1) _____________

2) _____________

3) _____________

4) _____________

5) _____________

Shoreline;

1) _____________

2) _____________

3) _____________

4) _____________

5) _____________

Section D

Next, you will need to measure the wave length.  Since you should have 4 members in your group, you should now assign one person to measure, one person to record, and two people to mark the distances between waves.  The two people who are marking the distances between waves should stand, both facing the shore, in the same direction of the incoming waves.  The person who is measuring the distance should direct the person closer to the shore which direction to move so that those two people marking the distances will be one wavelength apart.  The two people marking the waves should raise their hand every time a crest passes them.  This will assist your other group member in finding the desired length.  Measure the lengths at three different times, with a minimum of 2 minutes between each measurement.

Handout 3.3

Wavelength:

1) ____________

2) ____________

3) ____________

Section E – Questions and Computations

1) Please find the average period from your measurements on the pier.

2) Calculate the frequency.  What is this measured in?  Please also describe the frequency as it relates to time.

3) Please find the average wavelength.

4) Now, using the averages above and the formula used yesterday, find the velocity of the waves.  Describe how velocity is related to distance and time.  Could you suggest a formula that relates these two measurements to velocity?

Section F - Extension

1) Did you expect that the wave speed would increase closer to the shore? Compare the average wave periods from the pier and on shore.  Are the periods similar or different?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2) How did your results of velocity compare to those from our classroom experiment?  Make some guesses as to the similarities or differences of wind strength and/or direction on the waves.  

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3) Why do you think there are variances in your results and in the results of the other students?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4)  There are many natural influences on the ocean.  What do you think are some other influences they may create or reduce waves?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Handout 3.4

Wave Related Problems

A. Using the formula for Celerity (speed of the wave) C=W/P where C equals celerity, W = wavelength (metres) and P equals period (seconds), solve the missing values in the following charts;

	#
	W=
	P=
	C=

	1
	1 m
	3 s
	

	2
	5 m
	5 s
	

	3
	10 m
	15.5 s
	

	4
	17.5 m
	12 s
	

	5
	30 m
	21 s
	


	#
	W=
	P=
	C=

	1
	
	2 s
	5 m/s

	2
	4 m
	
	7 m/s

	3
	
	8 s
	9 m/s

	4
	18 m
	12 s
	

	5
	42 m
	
	2 m/s


B. Please solve the following speed conversions;
	#
	C in metres per second
	C in kilometres per hour

	1
	25 m/h
	

	2
	50 m/h
	

	3
	525 m/h
	

	4
	1500 m/h
	

	5
	
	3 km/h

	6
	
	10 km/h

	7
	
	30 km/h

	8
	
	100 km/h


C. Now, using the equation for speed, please solve the following wave problems;
Handout 3.4

1. There is a large, autumn hurricane in the South Pacific Ocean.  The waves that are generated have a wavelength of 550 metres and a period of 15 seconds.  If these waves are originating 6000 kms from the Hawaiian coast, how many days will it take for these waves to reach the popular surfing spots in Hawaii?
2. A light, summer breeze passes over waters some 850 kms off the coast of Nova Scotia.  The waves generated are moving at a speed of 4 metres per second, how long would it take for these waves to reach your favourite surfing spot in Nova Scotia?
3. A Nor’easter blows off the Atlantic Coast of Nova Scotia generating waves which reach the coast of Nova Scotia in 2 ½ days.  What is the speed of the waves if they travelled from a point 600 kilometres away?
4. An icy storm gusts across the southern Atlantic Ocean and generates waves that reach a very famous South African surf spot in 5.4 days. What is the speed of the waves if they traveled from a point 1250 kilometres away?

Please answer the following questions;

1. Describe some conditions or factors that may influence wave speed, wave length or form.

2. How do you think wave could be affected by the direction they hit the shore?  What type of beaches do you think are ideal for waves?

3. How could this information, wave prediction, be useful for human safety?  What would be some other information that would be useful when assessing the possible damage of an upcoming storm?

Handout 3.5

Analysing Tsunamis

The following items will be included in a closing assignment for the mini-unit on waves.  Please complete each section and submit them together by the determined date.

Section A – 

Using the Wave Simulator program, please answer the following questions;

1. Describe how the waves are affected by the barriers.

2. How did you make the largest possible waves?

3. Create a demonstration that best displays how a Tsunami looks and would react when hitting the coast.  Draw a representation of your wave set-up.

Section B – 

Please visit the following site;

http://www.nationalgeographic.com/ngkids/9610/kwave/
1. What are the main causes of Tsunamis?

2. What are some of the effects of these abnormal waves?

Section C – 

Please visit the next site;

http://www.ngdc.noaa.gov/seg/hazard/tsevsrch_idb.shtml
Once you have arrived at this site, search the database for the last 10 years.  Choose 10 tsunamis that there has been information recorded about and graph the information on a Cartesian coordinate system.  The two criteria that you should be analysing are the Earthquake Magnitude and the Tsunami Magnitude.  You may also want to look at some of the picture slideshows that accompany a few data sets.

Earthquake Magnitude is where the waves of an earthquake are measured for their strength.  Tsunami magnitude (similar to earthquake intensity) is a measure of the local size of a tsunami.

· Is there a strong relationship between these two sets of data?

· What type of relationship is there?

· What could be some further data that could support this relationship?

Handout 3.5

Section D – 

After graphing the information, I would like you to label, on a map of the World, where these data sets were taken from.  Label each site with the name of the place, date and size of the tsunami.
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Section E – 

Finally, I would like you to write a short, ½ page reflection of what you have learned, found especially interesting and possible uses for the future of this unit on waves.  Feel free to identify other ideas related to waves that you may further explore in the future or areas you would have like to have covered in this unit.
[image: image9.png]



Life on the Seashore Activities

Introduction 


Have you ever been to a rocky shoreline here in Nova Scotia?  If you have, you may have seen the seaweeds, mussels and barnacles that live there.  You may have also noticed that these animals and plants actually exist in bands that run parallel to the shoreline.  

This is known as INTERTIDAL ZONATION.  The area between the high and low tide marks is known as the intertidal region and is constantly affected by the water’s movement over its surface due to the motion of the tides.  This causes the bands of different species to exist along the shore!

Usually, you will see Fucus species (Fucus vesiculosus, for example, is that seaweed with the “bubbles” that are so fun to pop!) forming a dense canopy over the high and mid zones (see the diagram on the next page).  Irish Moss (Chondrus crispus) covers the low zone.  The transition from Irish Moss to Kelp (Laminaria) indicates where the subtidal zone begins (this is the area under the water!).

A band of barnacles (Semibalanus balanoides) defines the boundary of the high zone.  You can also find mussels (Mytilus species), which are known as sessile invertebrates (“sessile” because they don’t move, and “invertebrates” because they are animals without backbones!), a few barnacles, and small seaweeds that form “turfs” or “crusts” (like a layer of velvet or crust over the rock) under the Fucus canopy!

Diagram of Intertidal Zonation
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What Did You Find on Your Field Trip?

Here’s what we’re looking for:     (1) Percent cover of canopy species, (2) counts for canopy species, (3) percent cover of turf- forming and encrusting species, and (4) counts for sessile invertebrates.

Data Table 1.  Canopy Species (these are the seaweeds that cover the rocks and the other species on them)
	Species
	# of holes overlaying this species
	Count (number of holdfasts/”stems”)

	Fucus distichus
	
	

	Fucus spiralis
	
	

	Fucus vesiculosus
	
	

	Fucus evanescens
	
	

	Chondrus crispus
	
	

	Laminaria
	
	


Data Table 2.  Turf-forming and Encrusting Species (these are the “mossy” seaweeds and the mussels & barnacles)

	Species
	# of holes overlaying this species
	Count (number of shells)

	Turf-forming Algae
	
	Not Applicable

	Mussels (Mytilus spp.)
	
	

	Barnacles (Semibalanus balinoides)
	
	


Back At School


We may have finished the “outdoor” segment of our project, but there’s still more to do!  Now it’s important to find out what all the data you

collected really means.  

Here’s what needs to be done when you’re back at school:

I. First, you need to weigh the canopy seaweeds that you brought back to the school with you.  This will allow us to determine the biomass of each species found within your quadrat.  
II. Using a top-loader balance, find the total weight of each species and round your answer to the nearest 0.1 grams.  Record your findings in the table on the sheet “Cover, Density & Biomass of Intertidal Plants and Animals”.
III. Next, we must discover the percent cover for all of the species on the rocky shore that you saw in your quadrat.  Follow the instructions on the “Cover, Density & Biomass of Intertidal Plants and Animals” sheet to complete this portion of the project.
IV. Last, you should calculate densities for the mussels and barnacles.  Again, following the instructions on the “Cover, Density & Biomass of Intertidal Plants and Animals” sheet.

[image: image11.png]


  
Cover, Density & Biomass of Intertidal Plants and Animals
Fill in the table below using the information you collected on your field trip!  Here’s how:

   Percent Cover: Take the number of holes that overlay each species and divide by 81 (the total number of holes).




                              Eg.  If you found that 78 holes overlaid Fucus vesiculosus, the percent cover for that species would

                                                               be:  78/81 = 0.963 or 96%.

Density: We will record density only for the sessile invertebrates (i.e. the mussels and barnacles).  To do this,

                                                     simply write down the number of mussels or barnacles  you found in your quadrat.

                                                    Eg.  If your bag of barnacles contains 18 barnacles, record this as 18.

Biomass:  Find the total weight for specimens of each species and round each weight to the nearest 0.1 grams.

Eg.  If you found 36 mussels, place all 36 on the balance and look for the displayed weight.  If the

                                                display reads 45.349 grams, record this as 45.4 g.

	Species
	% Cover
	Density
	Biomass

	Fucus distichus
	
	
	

	Fucus spiralis
	
	
	

	Fucus vesiculosus
	
	
	

	Fucus evanescens
	
	
	

	Chondrus crispus
	
	
	

	Laminaria
	
	
	

	Turf-forming Algae
	
	
	

	Mussels (Mytilus spp.)
	
	
	

	Barnacles (B. Balinoides)
	
	
	


What Did You Find Out About the Intertidal Region?

Please answer the following questions to help you learn more about what we discovered at Sandy Cove:

I. Using the averages we calculated as a class for each sample site along the transect, give the location (i.e. the distance along the transect) at which each of the following were greatest.

The Percent Cover of:
Fucus distichus



_______________________

Fucus spiralis



_______________________

Fucus vesiculosus



_______________________

Fucus evanescens



_______________________

Chondrus crispus



_______________________

Laminaria




_______________________

Turf-forming Algae


_______________________
Mussels (Mytilus spp.)


_______________________

Barnacles (B. Balinoides)


_______________________

The Biomass of:

Fucus distichus



_______________________
Fucus spiralis



_______________________

Fucus vesiculosus



_______________________

Fucus evanescens



_______________________

Chondrus crispus



_______________________

Laminaria




_______________________

Mussels (Mytilus spp.)


_______________________
Barnacles (B. Balinoides)


_______________________

The Density of:

Mussels (Mytilus spp.)


_______________________

Barnacles (B. Balinoides)


_______________________

II. Were sessile invertebrates (barnacles and mussels) found primarily in the high, mid or low zone?

III. How many times greater than the percent cover of barnacles was the percent cover of mussels at the 3 meter mark? 

IV. At what location was the percent cover of Irish Moss the greatest?  The biomass?

V. Please construct the following line graphs on a separate piece of (grid) paper and attach to this question sheet:

A.  Percent Cover of Canopy Species vs. Distance Along Transect (m)

B.  Biomass of Canopy Species vs. Distance Along Transect (m)

C.  Percent Cover of Sessile Invertebrates and Turf-forming and 

     Encrusting Algae vs. Distance Along Transect (m)

D.  Density of Barnacles and Mussels vs. Distance Along Transect (m)

Each of your graphs should:

a.  include title and properly-labelled axes.

b.  use different colours to designate different species.

c.  include a key that indicates which species each colour represents. 

Your Final Report

To complete your study of life in the intertidal zone, you are to write a final report on your findings.  Your report should be completed independently, although you will need to make use of the data collected by the entire class.

In your report you must include the following:

I. Title Page

II. Introduction

III. Materials and Methods

IV. Results (graphs, diagrams and calculations)

V. Discussion (including at least two new calculations)

Your entire report should be completed using a computer (no hand-drawn graphs or diagrams!), and should be double spaced.

You will submit a first draft, on which you will receive comments.  Following the return of your first draft, you should make revisions and resubmit your final draft.

For detailed instructions on how to complete your final report, please refer to the template on the next page!
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Template for Final Report

(1)  Title Page

[image: image13.png]Title of Report
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Class
The Date





(2)  Introduction

Your introduction should provide an overview of what you did on your field trip.  What was the purpose of the work you did?  What information were you looking for?  Where did the study take place?  

You should also explain the concept of intertidal zonation.  What is it?  What species live in the intertidal zone?  A diagram would be very helpful here!

The entire introduction should be 1-2 pages long (double spaced).

(3)  Materials and Methods

In this section you should explain exactly what you did on the field trip.  It is important to provide as much detail as possible in this section because, if someone else were to want to replicate your study, this section would be the one they would read to discover how to do it!

You should include, but are not limited to, information on: (a) where your study took place, (b) the fact that the study was completed at low tide, (c) a list of the materials you used (eg. tape measure, quadrats, Ziploc bags, paint scraper, etc.), (d) the procedures you completed back at school, and (e) the use of averaging to attain the final data.

(4)  Results

This is the part where you get to show off your work!  Here’s where you should provide copies of: (a) both of your data collection tables, (b) answers to the questions asked on the sheet “What Did You Find Out About the Intertidal Region?”, and (c) your graphs (all properly labelled, of course!).

The purpose of this section of to explain exactly what you found!  

(5)  Discussion 

Here, you should discuss your findings.  It is important that you refer (using graph, table and diagram titles) to your results section whenever possible.  This is where you should explain what your results actually mean !
As a part of this section, you should also include at least two more calculations relating to the data you collected.  These calculations may be anything that you choose, but you are encouraged to share ideas and questions with your teacher and classmates.   
Section 5



Tidal Power

Introduction:

There are 3 power plants in the world which generate electricity from tides. One plant is located in each of Canada, France and Russia. The Canadian plant is located on the Annapolis River in the Annapolis Valley of Nova Scotia. 

Society depends upon electricity to heat our homes, run our computers, and light our rooms. In Nova Scotia, 97% of the power is generated by one company – Nova Scotia Power (NSP). NSP produces electricity at several plants which vary in their production from coal burning, wind power and tidal power. Each type of plant has its share of environmental impact. Students will address the following questions in their final assessment.

· How does the hydro-electrical plant cause damage to the ecosystem in the Annapolis Valley? 

· How does the electricity produced at this plant and its environmental impact compare to the other plants in the province?

Students will learn about electricity, its consumption and its generation. Through the manipulation of data, students will evaluate the impact of tidal power in Nova Scotia. Students will need to develop an opinion – and express this opinion – about the benefits of this power supply in comparison with impact it makes on the environment. 
This section has cross curriculum outcomes in Social Studies, English, and Science.

Assignment:

Write an essay which agrees with or contradicts the following statement:  

If Nova Scotia Power was to build a new power plant, it should be one which burns coal because it has a minimal effect on the environment and can produce plenty of power.
Use your mathematical data to back up your answer.
Due: Next Week

Lesson 1


Power Generation in Nova Scotia

Student Activities:
Unfinished work is assigned as homework. Students may work in pairs but every student must hand in their own assignment. Due: next class

1) Review web page (or see teacher handout) http://www.nspower.ca/AboutUs/OurBusiness/PowerProduction/Capacity.html
2) Prepare a table which lists the power plants in Nova Scotia and shows the power produced by each.

3) Calculate the power of each power plant into a percent of the province’s total power produced.

4) What percent of power produced in Nova Scotia is produced by the tidal power plant? 

5)  What impact does the tidal power plant make on the province’s total output of electricity? Express a ratio, percent and fraction.

a) Can you represent these with a picture, chart or symbol?

Lesson 2 


Use of Electricity in Nova Scotia

Student Activities:

1. From the data collected yesterday, draw a graph by hand which shows the comparison of how much power is produced

a. by each power plant

b. by each type of fuel (example: wind, tidal, coal) 

2. Repeat question 1 using the computer to place into a data table and graph.
3. Given the following facts:

· 35 per cent of Nova Scotia electricity is used by business and commerce. 

· 20 per cent of our electricity is used by industry. 

· 45 per cent of our electricity is used in homes. 

a. Draw a graph on the computer to represent the use of electricity in Nova Scotia. 

b. Why did you choose this type of graph?

4. The Annapolis Valley tidal power plant produces 30 million kilowatt hours per year - enough to power 4,000 homes. Using ratios, how many homes could it power if Nova Scotia had a plant which could produce 

a. 50 million kWh per year

b. 65 million kWh per year

5. From question #3 above, 

a. How many kilowatt hours does the average Nova Scotia home use each:
· Year?

· Day?

b. If a 60 watt light bulb is left turned on, how many kilowatt hours will it use in a day?

c. How many 60 watt light bulbs can the average house use in a day?

d. Using ratios, determine how many 100 watt light bulbs can the average house use in a day?

6. Complete worksheet 5.1 using ratios: (homework if not completed in class)

Lesson 3


Tidal Power in Nova Scotia

Student Activities:

1. Answer the following questions:

a. Given the radius of the circle is 100 cm, estimate its area.

b. Create a formula for converting the radius to diameter of a circle.

c. Create a formula for converting the radius to circumference of a circle.

d. Create a formula for converting the radius to area of a circle.

e. Create a formula for calculating the area of a cylinder.

2. Review the picture of the tidal power plant and visit the website: http://www.nspower.ca/AboutUs/OurBusiness/PowerProduction/HowWeGeneratePower/
3. The Annapolis plant uses the largest straflo turbine in the world. It looks like a big fan. There is a central axle (or rotor) and blades turning with the axle. As water flows through the system, the turbine spins and electricity is generated. 

a. The centre axle has a radius of 15 cm and 

b. The blades of the turbine extend from the axle for 2 m. 

c. What is the area which water can flow through?

4. Water waiting to enter the turbine comes from a storage area called a headpond. This is filled by water from the ocean (through the Bay of Fundy) during high tide and a few other sources. At low tide the water leaving the headpond travels through a pipe which is 20 m long and 5m across. The water travels through the turbines to produce electricity. Electricity is generated for approximately 10 hours per day.

a. How much water can the pipe hold at any given time?

b. 400 m3 per second flows through the turbine. Use ratios to calculate the following:

i. On average, how much water passes through the turbine in 1 hour?

ii. On average how much water passes through the turbine in 10 hours?

iii. If the plant produces 30 million kWh of electricity per year, on average how much is produced per day?

iv. If the plant operates for only 10 hours per day, on average how much electricity is generated per hour?

Lesson 4


Electrical Output

Student Activities:

1. Given the following information (see handout 5.2) create the following:

a. Prepare a graph (hand-drawn or computer generated) comparing the height of the water in the headpond to the electricity being generated in the Tidal Power plant.

b. Prepare a data table and graph (hand-drawn or computer generated) showing the electricity being generated compared with the time of day.

2. Based on the information in your graph, explain the following:

a. At what time is the electricity being generated the most?

b. What water height relates to the greatest electricity output?
c. Explain why.
Lesson #5
Datasheet 5.2

This information is provided by Nova Scotia Power. This is actual data of their power plant. 

The time of day (in 24 hour clock) is indicated for a 3 day span. This shows the hourly output. It varies each high tide due to the height of the tide and if it was fully drained, etc.

time                day1     day 2        day 3
     1                 11.6      7.5             0
     2
     
12.6      12.3          6.6
     3                 9.2         13.6       12.4
     4                 3.7         10.3       14
     5                 0            4.7         11.1
     6                 0            0.2         5.3
     7                 0            0             0.2
     8                 0             0            0
    9                 0              0            0
    10                0             0            0
    11                0             0            0
    12                3.1          0            0
    13                10.7        3.1         0
    14                14.2        11          2.8
    15                13.3        15.2      11.4
    16                9.0          14.4      15.7
    17                3.0          10.3      15
    18                0               3.8      10.7
    19                0               0           4.1
    20                0                0          0
    21                0                0          0
    22                0                0         0
    23                0                0         0
    24                .2               0         0

Lesson 6


Nova Scotia’s Environment
Student Activities:

1. Review the data provided on the following websites (look at the various PDF annual reports):  http://www.nspower.ca/OurEnvironment/Report
2. As a group, use the computer to prepare data tables and plot the following graphs:

a. The SO2 produced from Nova Scotia Power’s plants since 1995

b. The NO2 produced from Nova Scotia Power’s plants since 1995

3. Is there a trend in what is happening to the amount of SO2 and NO2 produced in Nova Scotia? 

4. Using Datasheet 5.3

a. Graph the tonnes of SOx emissions by province for Electrical Power Generation (in tonnes)

b. What percent of emissions comes from Nova Scotia?

c. Since Nova Scotia has a population of approximately 93 / 320 of Canada, is this a large or small amount of emissions from our province?

· back-up website is:  
· http://www.ec.gc.ca/pdb/ape/ape_tables/sox95_e.cfm 
http://www.huronwind.com/HuronWind/edu/pdfs/Environmental.pdf
Lesson #7

Datasheet 5.3

1995 Sulphur Oxides (SOx) Emissions by Province (Tonnes)
· from:
http://www.ec.gc.ca/pdb/ape/ape_tables/sox95_e.cfm 
Note: SOx means that this data includes all harmful combinations of Sulphur oxides such as SO2, SO3, SO4, etc.

	CATEGORY / SECTOR / PROVINCES
	NFLD
	PEI
	NS
	NB
	QUE
	ONT
	MAN
	SASK
	ALTA
	BC
	YUK
	NWT
	CANADA

	NON INDUSTRIAL FUEL COMBUSTION
	 

	Commercial Fuel Combustion
	940
	198
	3,359
	2,348
	2,283
	2,734
	65
	151
	389
	248
	74
	225
	13,014

	Electric Power Generation (Utilities)
	15,704
	294
	134,883
	67,330
	283
	74,730
	1,361
	108,536
	130,471
	369
	46
	317
	534,323

	Residential Fuel Combustion
	715
	372
	4,368
	1,399
	4,938
	4,502
	76
	93
	317
	432
	25
	32
	17,270

	Residential Fuel Wood Combustion
	149
	23
	187
	170
	554
	346
	64
	52
	108
	175
	3
	7
	1,837
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