EES 2580 – Fall 2025


Name: _______________________________________________________________________________



Name(s) of people you worked with on this assignment: _______________________________________



How long did you work on this assignment? _________________________________________________


Please sign the honor pledge below:
 I pledge on my honor that I have neither given nor received unauthorized aid on this assignment: 


_____________________________________________________________________________________


· Please turn in this assignment in person or upload to Brightspace by Friday, September 19, 2025 by 11:15 am. If turning in by hand, please staple all pages together. 
· Please print out this cover page, fill it out and sign it, and turn it in with the rest of your report. 
· Regarding the honor code for this assignment
· I encourage you to work with other people, but each person is responsible for completing the entire assignment and writing down all work and answers in their own words. Please write down all names of your collaborators in the space above. Honor Code violations include parceling out questions so that each person only thinks about one or some but not all, or giving/receiving answers without serious and constructive discussion. 
· There are some things you will want to look up and you are welcome to use any book, online resource, or generative artificial intelligence to help with completing this assignment. You must cite your sources and document what part of any question you looked up online. You may not copy directly or fully quote from any source but should rewrite terms in your own words. For example, you are welcome to look up definitions on Wikipedia, but you must rewrite terms in your own words and cannot simply quote text from a reference. 
· Please do not simply look for solutions online or type the questions into ai. I’m sure you can copy and paste these into ai and get an answer, but the goal is to train your brain, and there’s not enough of that going on if you just type things into ai. 
· Have fun! 




Score: __________________ / 16 + Neatness __________________ / 4 = __________________ / 20
	

1. Lake Box Model (8 points total)

Dirty Dan begins to dump a stable and highly soluble pollutant into lake A at a rate of 180 kg/day. The volume of lake A is 1.0 x 108 m3. Water flows into lake A at a rate of 8.0 x 104 m3/day. Evaporation of water out of the lake occurs at a rate of 1.0 x 104 m3/day and assume that the evaporating water is free of pollution. Water flows out of lake A from an outlet stream, which is joined by a second stream before it flows into lake B. The flow rate of this second stream is 3.0 x 104 m3/day. Lake B has the same surface area as A, so it has the same evaporation rate as A, but it is deeper, and it has a volume of 2.0 x 108 m3. Lake B also has an outlet stream. The outlet streams out of both lakes flow at rates such that neither lake changes volume over time. 

Please hand-write solutions to the following questions. Use two significant figures in your answers and please write them in scientific notation with the correct units. 

a) Draw a sketch of this scenario. Designate terms for the flows in and out of each lake. 

b) Write two general equations, one for each lake, that show the water volume in each lake being in equilibrium. 

c) What is the flow rate of the outlet stream that drains lake A?

d) What is the total water input rate into lake B?

e) What is the flow rate of the outlet stream that drains lake B? 

f) What is the residence time of the pollutant in lake A?

g) What is the steady-state concentration of pollution in lake A in ppm?

h) At steady-state, how many kilograms of pollution enter lake B each day?

i) Once steady state is reached in lake A, what is the concentration of pollution that enters lake B, in ppm?

j) What is the residence time of the pollutant in lake B?

k) What is the steady-state concentration of pollution in lake B, in ppm?

l) At steady-state, how many kilograms of pollution leave lake B each day?

m) At steady-state, what is the concentration of pollution that leaves lake B, in ppm?


Deliverables:
· Hand-written solutions to questions a – m). Please upload these to Brightspace. Be sure your name is on the pages. 


2.  MATLAB model for the lake box model (8 points)
Write a MATLAB code that calculates the concentration of pollution in lakes A and B each day using the same parameters from question 2 above. Your model should be based on a for-loop that runs for 10,950 days (30 years). The lakes should start with zero pollution on day 1, and then the pollution can be added starting on day 2. This means you’ll want to set the values for day 1 before you run your for-loop. Your for-loop would then go from 2:10950.

a) Before writing your code, draw a flowchart for your code that will calculate the concentration by mass (in ppm) of pollution in both lake A and B every day. 

b) Write your code for the concentration of the pollutant in lakes A and B. Your code should determine the concentration of the pollution in each lake for 30 years (10,950 days). Determine the day the concentration of the pollution in each lake goes above 1.5 ppm and have your code display this result in the command window in a brief sentence. Your code should create a plot of the concentration in each lake over time. Plot the points where the concentrations go above 1.5 ppm as some kind of easy to find symbol. Be sure to include axis labels, a title, and a legend.


Deliverables:
· A hand-written or typed flow chart for a).
· Your MATLAB code “YourName_Q2.m” for b) that makes a graph of pollution over time and displays the day the pollution goes above 1.5 ppm.
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