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Q: What is reactive transport? 

A: When things move and react at the same time (duh)

Q: Why do you need to learn it?

A: This really puts a lot of ideas from past 4 years together

Q: What previous courses will come into play here?

A: Aquatic chemistry, environmental eng., fluids, 
groundwater, hydrology, numerical methods
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Deepwater Horizon

Valdez Exxon



Impacts of considering reactive transport
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Even higher impact:

http://www.bbc.com/news/magazine-28367198



On what scales to you see reactive transport?



Some famous examples
• Fukushima

• Radioactive materials

• Deepwater horizon
• Hydrocarbons
• Biodegradation

• Minimata bay
• Methylmercury

• Great London Smog of 1952
• Soot and sulphur dioxide

• Gulf of Mexico dead zone
• Biological decomposition

• Animas river
• Heavy metals and mine waste



Some lesser known examples
• Garbage islands

• Slow degradation (plastic)

• River transport
• Diogo’s research

• Arctic photochemistry
• Rose Cory of UM
• Degradation of organic matter

• Biofilm growth
• Rob Nerenberg & C. Picioreanu
• Good and bad biofilms

• Air-sea gas exchange
• Byron Blomquist’s HIWINGS
• CO2 and other trace gases



Goal of This 
Course

The nature of this course will be mathematical. For some of you the 
maths may be easy, for some of you very hard. I promise to always 
be there to help you with it and teach it to you in as many different 
ways as needed and I can, so that you will succeed! My office is 
always open to you – I mean it when I say that the most satisfying 
part of my job is to have students come and chat with me – it 
brightens my day (even just to chat) and nothing is more satisfying 
than seeing the switch go ‘Click’ when a student gets it.

I am not interested in testing your mathematical skills, nor am I 
really interested in testing you at all, although I will to make sure 
that you are on track, which serves as useful feedback to me on 
what I am doing well and what I am doing poorly. A senior class like 
this one in my view is about exposing you to new ideas and details 
you are not aware of and as Yeats said best ‘igniting a fire’. 

My goal is to expose you to what I think are extremely elegant and 
beautiful methods for understanding very complex phenomena.

Struggle with me, work hard and be patient and you will find it very 
rewarding as you will start to see the equations and processes 
everywhere you look around you (as I do and know my grad 
students begin to also). I expect you to work hard and put in the 
hours needed to learn this, but that also means that you should 
expect me to work hard for you – hold me to the highest standard 
and expect nothing less than that from me – if I am failing you – let 
me know and I will do my best to rise to the occasion.

If it’s easy for you – push yourself harder and try to take these 
concepts a level further by implementing more elegant approaches 
and solutions than those I teach you – I am happy to provide more 
challenging and interesting problems!

Once you get these things, as hard as they may seem right now, 
they become ‘SIMPLE’ and I believe that Simplicity is the root of 
Elegance in problem solving for Scientists and Engineers
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