MAJ Bowman

[image: image1.wmf])

5

.

0

(

04

.

0

5

.

0

)

,

(

)

)

1

(

2

)

1

((

)

)

5

.

1

(

)

5

.

1

(

2

(

)

(

2

2

2

2

2

2

+

+

-

-

-

+

-

-

+

-

+

+

-

=

y

x

y

x

y

x

e

e

e

y

x

T

MA205 – Integral Calculus and Introduction to Differential Equations
















PROJECT II – 100 Points
Instructions:   The following assignment is due on 29 OCT 07 IN CLASS.  In accordance with the Documentation of Written Work (DWW), you must document any and all collaboration with sources other than your partner, your textbook, and your instructor.  Documentation must be IAW Paragraph 1 – “Documentation Standard” of Section VI – “Complying with Documentation Standards” from the DWW.  Work will be assessed for your group performance.  Evaluation and grading will account for the use of sources in addition to your textbook.  Sufficient work is required to indicate clearly the method of reasoning and the operations performed.  SHOW ALL WORK.



A year has passed since the distribution network connecting the center to the air field was completed.  A bridge was built to connect the distribution plant and the airport.  The distribution plant is now in full operation, and the CEO is looking to expand its operations.  However, he is concerned about the environmental impact on the lake as a result of current operation and the future constructions.  The company’s staff of environmental engineers has noticed that Blue-Green algae (also known as cyanobacterium) concentration in the water and the arsenic content on the lakebed have risen slightly since operations began a year ago.  High concentration of Blue-Green algae may trigger a toxic bloom, which may destroy the lake’s eco-system.  The high arsenic content may affect the nearby metropolitan area, which uses the lake as a public water source.  When the decision to build the connecting bridge was made, a team of geologists and environmental engineers surveyed the area again to have a basis for comparison for analyses of long term effects caused by this construction.  In the process, they noticed that the topography of the lakebed now follows the new function:
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Figure 1: Graphical Representations of T'(z,y)
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Test value: 
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As before, the function 
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 models the elevation (in miles) above sea level at location
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.  The normal water table is at an elevation of 2613.6 ft (0.495 miles) above sea level.
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The CEO heard about “toxic bloom” in the King County Lake region in Washington State.  He gave you this website as an initial reference:

http://dnr.metrokc.gov/wlr/Waterres/lakes/ToxicAlgae.htm
The CEO is concerned about the impact of the current operation of the distribution plant and the future construction on the eco-system of the lake.  He has proposed a study of the Blue-Green algae concentration in the local lake.  He wants you to provide a report on just what this “bloom” thing is and should the company be worried about it.  
Biologists have deployed 9 sensor buoys throughout the lake.  Each buoy is anchored to the lakebed for stabilization and has a GPS sensor for tracking its location.  Bacteria monitoring sensors are installed every 50 feet from the water surface along the anchoring cable.  The sensors provide an estimate of the temperature and concentration of algae in the vicinity of the sensor.  To measure the current risk of a toxic bloom, Chemical and Environmental Engineers have developed the Toxic Bloom Function, which depends on volume of water and average concentration of algae in the water.  A function value above 2.5 indicates high risk, between 2 and 2.5 medium risk, and below 2 low risk. Table 1 below has the initial readings of the sensors.
Toxic Bloom Function (TBF): 
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, where V is volume in cubic miles, and A is average concentration of algae in metric tons per cubic mile.  One metric ton is 1000 kilograms.

Table 1: Sensor Readings
	
	
	
	Sensor 1
	Sensor 2
	Sensor 3
	Sensor 4
	Sensor 5

	
	x 
	y
	Algae
	Temp
	Algae
	Temp
	Algae
	Temp
	Algae
	Temp
	Algae
	Temp

	B 1
	1.5
	1.8
	7.94
	70
	6.38
	68
	 
	 
	 
	 
	 
	 

	B 2
	1.2
	1.2
	8.99
	70.5
	7.43
	68.5
	 
	 
	 
	 
	 
	 

	B 3
	1.8
	1.3
	9.72
	70.5
	8.09
	68.5
	 
	 
	 
	 
	 
	 

	B 4
	-1
	0
	7.58
	70
	4.63
	67.5
	 
	 
	 
	 
	 
	 

	B 5
	-0.5
	-0.3
	2.79
	69.5
	2.51
	65
	2.77
	61
	 
	 
	 
	 

	B 6
	0
	-0.5
	2.02
	69
	1.77
	63
	1.31
	58
	1.46
	55
	 
	 

	B 7
	0.5
	-0.8
	0.03
	68.5
	0.93
	61.5
	0.71
	57.5
	0.51
	54.5
	0.15
	51

	B 8
	1
	-1
	1.67
	69
	1.27
	63.5
	1.10
	58.5
	1.03
	55
	1.21
	51.5

	B 9
	1.5
	-1.3
	6.68
	70
	5.15
	67
	4.30
	63
	 
	 
	 
	 


Units: x, y are the grid coordinates of the buoys, measured in miles, Algae (concentration) is measured in micrograms per liter, Temp (temperature) is in Fahrenheit.

Your task is to prepare a written report on “toxic bloom” and the current Blue-Green algae contamination of Lake Euler.  Is it on the verge of having a “toxic bloom”?  The report should outline both your methodology and final results.  Show all supporting work, state all assumptions, and justify why your results are reasonable.


The CEO heard about “arsenic poisoning” in an article about the King County Lake region in Washington State.  He gave you this website as an initial reference:   http://www.who.int/mediacentre/factsheets/fs210/en/
The CEO is concerned about the impact of the current operation of the distribution plant and the planned future construction on the eco-system of the lake.  He has proposed a study of the concentration of arsenic in the local lakebed.  He wants you to provide a report on just what the ramifications of arsenic poisoning are and should the company be worried about it.

Environmental Engineers have deployed 4 underwater robots with heavy metal sensors. These robots are designed to measure the concentration of arsenic contamination in the surface of the lakebed itself.  They are programmed to cover a circular area, 0.2 mile radius in size, from the deployed location.  According to EPA, the maximum safe CACV (Critical Arsenic Content Value) in the surface of the lakebed is 2.  The formula to compute CACV and the initial readings of the robots are provided below.

You note that your Calculus text book is simply rich with information regarding measuring surface area of various things.  As a matter of fact, if, after reading about the application of integration in computing the center of balance of a thin lamina plate, you had simply turned a few more pages in your book, you would have found a section about computing the area of a surface – otherwise known as “surface area”.

CACV: 
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, where S is the surface area of the lakebed in square miles, and A is average concentration of arsenic in kilograms per square mile.
Table 2: Robot Readings
	
	
	
	Readings

	 
	x 
	y
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Robot 1
	1.5
	1.5
	1.64
	1.77
	1.86
	1.55
	1.64
	1.87
	1.30
	1.48
	1.86
	1.84

	Robot 2
	-0.5
	0.5
	1.86
	1.90
	1.31
	1.35
	1.87
	1.87
	1.86
	1.55
	1.48
	1.34

	Robot 3
	0.5
	-0.5
	0.93
	0.58
	0.73
	0.75
	0.42
	0.84
	0.81
	1.00
	1.34
	0.48

	Robot 4
	1.5
	-1
	1.93
	1.89
	1.84
	1.89
	1.90
	1.76
	1.73
	1.56
	1.92
	1.95


Units: x, y are the initial grid coordinates of the robot measured in miles, Readings were measured in milligrams per square foot.
Your task is to prepare a written report on “arsenic poisoning” and the current arsenic contamination level of Lake Euler.  The report should outline both your methodology and final results.  Show all supporting work, state all assumptions, and justify why your results are reasonable.
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