Partner 21  - The Science of Small
The Flow
Todd Walter 
It’s probably the major water quality issue in the country. And it’s not only agriculture.  It’s not only septic fields.  It’s things like radiation that’s leaking out of the old military sites things that kind of distribute broadly in the landscape.
Narrator

What researcher Todd Walter is talking about is non-point source pollution – those elusive, unseen places that are the source of contamination that threaten the purity of America’s waters.

Todd Walter

What would be great is if we can find those sources, if we can take the non-point part out of the equation. Scientist have for a long time tried to trace pathways in the environment. What we really would like is some kind of a tracer put in the environment and we could have unique characteristics such that we could put one tracer in one part of the landscape and another one in a  another part of the landscape, and then when they get to the stream - be able to tell them apart from one another.  But we want them to move the same way.  
Narrator
In the Science of Small, Walter hopes to design nano-scale tracers - miniscule particles engineered to match the shapes of specific contaminates.  If successful, the technology has the potential to eliminate the term, “non point-source” from our vocabulary. 

Todd Walter 

Nano technology gives us the ability to precisely control how these particles behave … in the environment and gives us the ability to make… those unique labels that allows us to tell one particle from another particle. It’s really that control at very, very small scales that Nano technology brings.
Dan Luo 
So it’s the surface property of the sand…

Todd Walter 

Dan is really the designer of these Nano particles.
Narrator 

Researcher Dan Luo collaborated with Todd on the non-point source pollution problem.  His nano barcode technology allows the scientists to track the particles through the environment.

Dan Luo 

 We want to overcome this no point-problem so by using barcode(s), we can identify multiple points simultaneously from downstream. Because there is so many different places that can contribute to the pollution and in order to separate them and to distinguish them, you need a tool such as a barcode to detect them.
Todd Walter 

We use DNA-based coding in our microspheres…

Narrator 
Todd’s ‘ball and yarn’ demonstration shows how the nano-barcodes are integrated into the microspheres - detectors that seek out origins of pollution.

Todd Walter 

One of the things that we have been able to do with Nano technology is actually embed tiny little pieces of paramagnetic material - basically iron- inside these little spheres or little tracers and then we can use magnets to actually pull them out of there.
Narrator

The experimentation began on a small scale, testing tracer movements through just a few inches of sand in a glass tube.

Todd Walter 

We did that because we wanted to be able to look at what was happening under a microscope as these tracers moved through sand, and how they were interacting with the sand. What Dan had done is put a little dye in inside these tracers that fluoresced so that we can see them on a microscope image. We found that that the particles seemed to be moving through the soil in a very similar way that… microorganisms move through the soil. So we’ve gone from that scale up to now we’re looking a  small plots on parking lots 10ft by 10 ft perhaps. 

Narrator

Todd’s goal in this outside experiment is to follow the flow. By simulating rain, he’s testing how well the tracers travel across the parking lot.  The samples, retrieved at the sewer inlet, are later checked to see how many particles made it across the pavement.

Todd Walter 

These tracers might ultimately be a good proxy for the movement of microorganisms in water through a watershed. It gives us the ability to precisely control the geometry and the characteristics of very, very small particles. Ideally, we would love to have a chemical that dissolved in the water. But we’re not at the point where we can make unique, soluble chemicals yet. But we can still make things that are pretty small. We hope to actually scale up to a full parking lot say two or three acres.    
Imagine a watershed were we know there is sewage getting into the stream, and we don’t know were its coming from. We could take these tracers and we could have one called Tracer A, and dump it down one person’s toilet. Get another tracer, Tracer B -  we can distinguish from A -  and put it down another. And so on through the whole watershed.  Then, we just sample the stream until we see whose tracers are getting into the stream, and then we know ‘okay, that’s the septic field that needs to be fixed.’ We have already been approached by the town of Ithaca to do this for some watersheds where they have some leaky septic tanks. 

It is not only going to revolutionize sort of the very applied problems like finding pollution sources. I think scientist will be able to ask new question about how water and material moves through the landscape – that they haven’t been able to ask because we did not have tools like this to use. 

PAGE  
3
Partners 21-The Science of Small

