
HIP LANDFILL PROJECT
Cass Hedden, Stacy Doub

Class (Materials): Geometry, Advanced Algebra, Discrete, Advanced Environmental Science

Goals: 

Students should learn to fit a linear equation to data and use the equation to predict future outcomes of the Bartholomew County's Sanitary Landfill.

Time Required:  
Half day field-trip to the BC Landfill site, one class period to find predictions, and one class period to work on a physical model or an extension to the landfill project.

Background:  
Students should be able to write the equation of a line of best fit or a line of regression, graph on a coordinate plane or calculator and interpret the graph.  

Setting:  
This project addresses the growing waste problem by trying to predict the number of tons of waste Bartholomew County, Indiana, will produce in the future.  Listed are Bartholomew County's actual figures for the years 1993-2003. 

Problem:  (See also attached student sheets.)  The United States is the largest waste producer in the world with most of the waste being dumped into the ground.  As with most states, Indiana's landfills are filling at an alarming rate.  To make adequate and financially feasible plans for the future, the County Solid Waste Management needs a way to predict the amount of waste that will need placement.  Listed are the tons of waste generated for the years 1993-2003. These numbers include solid waste and material that may be recycled.

Tons of Waste in Bartholomew County, Indiana

1993
77,611

1994
77,502

1995
70,859

1996
76,127

1997
76,127

1998
79,983

1999
73,812

2000
72,655

2001
65,618

2002
66,472

2003
70,251
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1.
Using the above data and the appropriate technology, create a linear model that will

Predict the total waste in Bartholomew County for the years 2004 to 2014.  Hint:  Remember that the data above is showing the trash deposited in the landfill each year and not the total amount of trash in the landfill.  You will only want to use the data for the new landfill in your model.  

	Year
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	Total Waste
	416569.2
	484777.2
	552985.2
	621193.2
	689401.2
	757609.2
	825817.2
	894025.2
	962233.2
	1030441.2
	1098649.2


State the linear equation and explain the meaning of each of your constants and variables.

y = 68208x + 7321.2

R2 = 0.9997

Y = total tonnage for a number of years, x = the number of years the landfill has been in operation

2. What does the slope of the above equation represent?

The slope represents the average amount of trash tonnage added per year.

3.
Look at your scatterplot from problem 1.  Is there any point(s) which does(do) not  appear to fit the same pattern as the rest?  If so, eliminate it (them) and create a linear model which fits the remaining points.  On the calculator, check Y= to see that the plot for L1 vs. L2 is turned on.  Then, LinReg L1,L2,Y1 (VARS, Y-Vars,  Function), Graph to show points and best fit line.

No points to eliminate – they are all in line.

4. Now create a linear model of the total waste deposited during years 1993 to 1998 in the old landfill.  Write the equation below.



y = 75670x + 1359.4



R2 = 0.9997

5. Compare the equation for the old landfill and the new landfill.  Are there any differences in usage between the two landfills?  If so, what are they?  What practices might account for these differences? 

YES!!  The slope of the old landfill shows an average of 75670 tons/year, the slope of the new landfill shows an average of 68208 tons/year.  The difference = 7462 tons per year less in the new landfill.  This is because yard waste is NOT allowed into the new landfill, and recycling is at a higher level.


6.
Using the information gathered from your visit and the data in the table above, determine the total tonnage of waste that the landfill will hold.  Show all work. Use both a proportion and your equation to generate answers.


5 years/45 years = 348,808/x



5x = 45(348808)


x = 3,139,272 tons


y = 68208(45) + 7321.2


y = 3,076, 681.2 tons


7.
What is the percentage difference between the two answers?


(3,139,272 tons - 3,076,681.2 tons)/ 3,139,272 tons = 2%

8. Paper goods and cardboard account for 36% of the trash deposited into the new landfill.  If these were banned from the landfill tomorrow, to what year would the landfill last?


68208*64% = 43653.12


3,076,681.2 – 348808 = 2727873.2 tons left


2727873.2 = 43653 (x) + 7321.2


x = 62.3 years


2004 + 62.3 years = 2066.3

9. According to the BCSWD website, the people of Bartholomew County recycled  4,387,979 pounds of material in 2003 (1 ton = 2,000 lbs).  At what rate must the people of Bartholomew County recycle in order for the current landfill to be usable for 55 years instead of 45?  

STEP 1:  Use your equation for the new landfill, use the new number of years to generate a new slope.

3,076,681.2 = m(55) + 7321.2

m = 55806

STEP 2:  Compare this new slope to the slope of the original equation – what percent of the original slope is the new slope?

55806/68208 = 81.8 %

STEP 3:  Use this percent to calculate how much many tons of trash we would have to recycle every year to achieve this goal.

4,387,979 lbs * 1 ton/2000 lbs =2194 tons/year

2194 tons/0.818 = 2682 tons per year

STEP4:  If the population of Columbus = 41,000 people, how many tons of trash are we recycling per person per year now?   How much trash per person would we have to recycle to make the landfill last 10 more years?

2194 tons/41000 people = 0.0535 tons/year (107 lbs/year)

2682 tons/41000 people = 0.0654 tons/year (130 lbs/year)

10. Do you think that it would be realistic to recycle at this rate?

New Landfill in use from 1999 until present









