New Challenges Spring 2011
Point of Use Slow Sand Filter

The AguaClara experience with flow control and with the use of aluminum based coagulants to improve filtration provides an outstanding opportunity to develop a point of use slow sand filter that performs far better than any of the current models. From CEE 4540 in 2010 we have one POU SSF proposal that incorporates simple flow control and hypothesizes that intermittent small dosages of alum could improve filter performance.

Technology Selection Guide (Outreach)
Add a technology selection guide to our website. Provide the basic information on selecting the best water sources and the best treatment processes for those water sources. Describe the data necessary to make an informed engineering decision.

AguaClara Technology Overview (Outreach)
Create a clear description of the AguaClara technologies for the website. (see Juanita’s version)
Settled (or filtered) water manual pump
Currently the operator needs to fill the chemical stock tanks using a bucket. We need a method that is easier for the operator to fill the stock tanks.

Design a manual pump and plumbing system that can be used to fill the chemical stock tanks. One option for the pump is to use a marble to create a check valve and use a PVC pipe and gasket inside another PVC pipe to create a piston and cylinder. There are many examples including construction details on youtube (http://youtu.be/MwGVH1ADMDs). Determine the design constraints and then build a prototype to test constructability and ease of operation. Consult with the team in Honduras and with their feedback add the pump and plant plumbing additions to the design tool.

Coagulant concentrations and stock mixing
Experiment with creating a 500 g/L alum stock concentration to see if there are any problems with solubility or high viscosity.

Determine the acceptable range of stock concentrations for PAC.

Experiment with methods that an operator could use to create stock solutions that minimize how much stirring is required. For example, would it be possible to pump the settled water into a mesh basket holding the alum so that the alum would dissolve before dripping into the stock tank?
Design a simple stirrer system that can be added to a 55 gallon drum or to a Rotoplast tank. For an example see the stirrer system that is used at Marcala. Assess what is required to dissolve any granular material on the bottom of the tank and what is required to blend the entire solution. Build a prototype, test it, and then add it to the design tool.

Low Cost Turbidimeter

AguaClara needs a reliable and simple method for candidate communities to monitor the turbidity of their water supply. Portable turbidimeters cost $400 or more and thus are too expensive to provide to a large number of candidate communities. The goals of providing candidate communities with turbidimeters is to determine the source water turbidity range and hence the type of water treatment that will be required. For example, if the source water turbidity never exceeds 10 NTU, then it may not be necessary to provide flocculation and sedimentation. The turbidimeter should be very inexpensive (less than $20). It should have an error of less than 50%. One possible approach is to use a Jackson style  turbidimeter (a long tube that you fill with water until you can’t see the candle below the end of the tube). Instead of a candle you could use a waterproof LED in the bottom of a PVC pipe. 
Fabrication Improvements for LFOM, Inlet Manifolds, Plate Settlers, Floc Baffles

Each of these units requires creating large diameter holes in PVC pipe or in plastic sheets. The team in Honduras currently uses a hole saw to create these holes. The hole saw creates a rough hole and when the drilling operation is over the "hole" is inside the hole saw and must be removed. The entire process is time consuming. We need a better way to create these holes. The goal is to come up with improved methods of drill holes that can be tested perhaps even at the Marcala plant that is being constructed right now.
Plate settler spacing may be reduced to 1 cm or even 0.5 cm in the near future. In any case we would like to be able to build plate settler modules with reduced spacing to test their effectiveness in a full scale plant (perhaps at Cuatro Comunidades). We need a method to fabricate plate settler modules with very small spacings between plates. It may be possible to use the same fabrication technique as we are using currently or there may be an easier method.

The Inlet Manifold "centipede" design to reduce horizontal velocities in the bottom of the sed tank needs an improved construction technique. Creating a large contact surface area between the 2 inch PVC pipe and the manifold pipe is necessary for a strong bond. In Agalteca we created a large contact area by heating the 2 inch pipes over a wood fire and then while the plastic is soft molding it to the manifold pipe. This suggests that a viable construction technique would be to cut a large hold in the 2 inch pipe using a hole saw, heat the 2 inch pipe to soften it, mold the 2 inch pipe to the inlet manifold, and then glue the 2 inch pipe to the manifold. Experiment with this fabrication technique and develop improvements.
Portable water treatment system that can be used in emergencies.

This topic has come up several times and could be a significant contribution. Agua Para el Pueblo has mentioned that they would like to have access to a portable water treatment plant. The challenge is to create a design using lightweight materials that can easily be transported to a location where safe water is needed.

· From CEE 4540 in 2008 we have an emergency water treatment plant proposal.

· From CEE 4540 in 2009 we have 2 proposals
· From CEE 4540 in 2010 we have 3 proposals
