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Hello Ms. Wehde’s 3rd grade class, 

Thanks so much for all your hard work on the water filtering project, Neil Scheibelhut and I have gone 

through your questions and we have some answers for you.  We also have a video showing our water 

filtering project that may help show you some different ways to recycle materials from around the 

house.   

We tried to reuse materials that we already had that were waterproof.  So instead of shoeboxes we 

used a plastic jug that used to hold juice; we cut the bottom off, cut a hole in the cap and used the cap 

to hold on some cheese cloth and filter paper from tea bags.  Then we turned it all upside-down and 

filled it with sand and rocks and poured the dirty dishwater in and let it drain out.  This worked really 

well because it was already waterproof and the nozzle provided a path for the water to flow out of.  

Instead of shoe boxes you could try using old Tupperware with a hole in the bottom.  If you want to use 

non-waterproof materials then you’ll have to get a sealant so that you can make it waterproof.   

To see how clean the water is we made a very basic photospectrometer.  This is an instrument that 

shines a light through the water and a sensor opposite of the light detects how much light gets through 

it.  If the water is really dirty then not much light can get through but if 

it is really clean then all the light gets through.  This is a measure of the 

Total Suspended Solid (TSS), or how much junk is floating around in the 

water.  Another way to see how much TSS is in the water is to put a 

sample in a test tube and spin it around very fast in a centrifuge, all of 

the stuff floating in the water will get pushed down to the bottom and 

the clear water will be floating on top.  Once you take out the water 

and let the gunky stuff dry you can weigh it and see how much stuff 

was in the water.  You can also buy test kits that will test the water for 

certain heavy metals, total organic carbon and other chemicals.   

To find out if your water has microbes in it there is a very simple test 

that you can do although it will take a couple of days.  Get a slice of jello and put either some of the 

filtered water on it or some of the filter paper from your setup, cover it, and leave it for a few days to 

see if anything grows.  Using the filter paper from your project is better because it will have a lot more 

of the microbes so it will grow faster.  It takes very fine filters to remove bacteria and microbes from the 

water so if they’re on the filter paper then they’re also probably in the water in smaller concentrations.  

There are also tests that you can get from a lab supply company that will test for certain types of 

microbes in the water so you can know what the different microbes are and whether or not they’re 

harmful.   

Our water filter experiment worked really well, it filtered pretty quickly at a rate of 63 milliliters per 

minute the first time we used it.  The second time we used it the rate was smaller, only 26 milliliters per 

minute, because it was already getting backed up from all of the stuff that was filtered out of it the first 
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time.  This happened with the setup that I described earlier and that is seen in the short movie I made 

for you.   

We got our idea that worked from a 5th grade class at Sandy Miller Elementary school who built a 

smaller version of the water filter and sent us a video of it working.  Theirs was made out of a 2 Liter 

soda bottle, a coffee filter, some cheese cloth, sand and small pebbles.  We have tried a couple other 

methods of water treatment; one was distilling the water by boiling it, collecting the steam and cooling 

it so it became water again but it didn’t work well because it smelled like burning rubber.  Another idea 

that Neil had was to use his microbial fuel cell (a battery made of microbes living in mud, salt jello, and 

water) that eats away all the organic material from the waste water but he couldn’t find a way to 

separate off the clean water from the mud.  Even though our first designs didn’t work really well we 

didn’t give up and we asked your school for help so we could get even more ideas.   

To know which water you can drink you need to have a special test that looks for all of the stuff I 

mentioned before as well as other things that are harmful to humans.  You should never drink any water 

you filter that hasn’t been tested.  You can use store bought outdoor camping filters as the final step of 

your water filtration system and this should make the water drinking quality but you still need to have it 

tested before you drink it so you don’t get sick.  We aren’t trying to make drinking quality water because 

that is very difficult and we don’t want to get sick.  We are trying to clean our water enough so that we 

can reuse it to do dishes or laundry or water plants in the garden.  Another way to see if your water is 

dangerous is to have two plants that are the same but in different containers and water one with clean 

water and use the filtered water on the other one.  You have to keep them in the same conditions (light, 

temperature, amount of water given) and then if the one that you’re watering with recycled water dies 

then you’ll know that there is something in the water that is bad enough to kill plants and you won’t 

want to use it for that.   

We used lots of materials from Mars.  Our Commander, Martha, dug up a whole five gallon bucket full of 

rocks and sand and we spent a day sifting and sorting it into different sized rocks and sand.  Then we 

used it to create the layers of differently sized material in our filter.  You can use things from around 

your house and school too, sand from the sandbox or pebbles from gardens are all great resources.   

 

Thanks again for your questions; I hope you don’t let some tiny failures get you down.  Everyone fails 

every now and then, even us AstroNots, that’s how we learn.  We are really looking forward to getting 

some more questions from you and pictures of your projects.   

Good luck and keep up the good work! 

 

 
_____________________________________________________________________________________ 

Sophie Milam   Dr. Martha Lenio   Neil Scheibelhut 
  HI-SEAS III Crew Roboticist     HI-SEAS III Crew Commander   HI-SEAS III Crew Microbiologist  


