Engineers Without Borders-Hampton Roads Professionals
Questions About Water and Sanitation 
· Current water supply and distribution system:

· Include in the land survey and take pictures

· What are the current water sources (include pumps, surface water, water from pagoda, rainwater collection, etc.)
The main sources of water are from installed deep and shallow well pumps, holding ponds (pagodas) and a river that runs near the town.  A breakdown of all of the surveyed water sources is in the assessment master spreadsheet.  Note:  There are many pumps and it was not feasible to visit every single pump but a good section of pumps were noted at had the water tested.
· What materials are generally used for water storage/supply? (Rainwater buckets etc.)
Nearly every house has a rainwater storage vessel which are ceramic.  These generally are about $25 and hold between 30-50 gallons.
· How is water stored in peoples houses? What types of containers used, how much is stored 
The rainwater storage vessels are the main type of storage.
· Test the water quality: (On Separate Sheet), consider the following sources:
· All pumps/wells we can get water from

· Surface water used for drinking

· Water from pagoda if possible

· Rainwater

· Any other sources people drink from
See Assessment master spreadsheet for water quality testing information and more detailed information on the pumps.
· How is the water collected and stored?

It depends on the source.  Rainwater is collected and stored in the ceramic vessles.  Some people will bring plastic containers to pumps, rivers, and pagodas to fill up and then carry back.  There is also a man who delivers water from the main Pagoda in a “truck” 
· How much water is consumed per day (per person or per family)? If not known we can estimate from previously performed studies/reports
Hard to estimate, good idea to estimate from previous studies.

· Are there any cleaning techniques used in the homes? (Filters, boiling etc) What about the two filters provided to the community?
There are a few ceramic filters that are used, some people may boil their water but not frequently.  Flocculent is added in some houses to the pond water to get out the solids, this produced ammonia in our tests so further investigation needs to be performed to determine the benefit/harm of the flocculent.
· Is there wastewater coming from people’s houses- if so, what are the sources, quantity, and where is it going?

There are no main bathrooms or sanitation points.  People will often use nearby water sources (ponds etc.) and when they are working in the rice fields they just go in the fields.  There are a few places with latrines such as the volunteer house, but the majority of people go wherever is convenient.
· What does the community like and dislike about the current water supply?  Are they happy with pumps if they work?  Or do they want a completely different solution?
The community is very upset about the fact that the pumps break and they are left with no tools or repair knowledge to fix the pump.  The pumps are very common and most people seem to like the pumps when they work.  The main issue is that many of the deep and shallow pumps make the members sick if they drink from them, so instead they will drink from surface water sources.  

· Is there variability with the water availability and quality on a seasonal basis?  Daily basis?  If there is, any guesses as to the cause of variability?

The water availability is incredibly variable season by season.  During the rainy season there is a lot of water and people will store this, it fills up the ponds and pagodas and they use this water during the dry season.  The dry season is often very difficult to have enough water, many of the rainwater storage vessles will be empty, some pumps will go dry and the holding ponds get very low.  Not sure of water quality variability, this will need to be studies during the course of a few years.
· Are there discrepancies with the water availability and quality from one household to the next?  (How many people can afford pagoda water vs. not)
Yes, some people have pumps on their properties that only they use and won’t let others have access.  Other locations the pumps are public and everyone can use them.  It also varies depending on the village, some locations have limited to no surface water access and whose pumps have broke, these are probably the highest priority locations.
· Future water supply and distribution system:

· Determine all the possible sources of drinking water/water sources that could be getting contaminated (surface water, rainwater, groundwater?)

· Is there an estimated quantity we can gather from surface water or is it clear that there is ample water?
Unsure of water quantity, with more pumps and rainwater storage it may be sufficient, further study needs to be done on the pumps, how much they can provide.

· Determine depth to groundwater.  Is this water clean at this depth? (Include in water quality tests)
Could not determine depth to groundwater.   Several soil bores were performed but we did not hit water 10 ft down.  Most pumps are between 20-80m deep which indicates a very deep aquifer.  The soil is very thick clay that appears to be fairly impermeable to water, which is why the holding ponds/pagodas hold the water so well.

· Do water quality testing on all potential water sources (see assessment master spreadsheet)

· Could using a certain water source affect other needs (e.g. rice paddies, other communities, animals etc.)?
Overuse of some surface water locations may impact some irrigation of the rice paddies but in general they should not affect each other too greatly.
· Is it feasible to have a communal a higher quality drinking water supply, are they happy with the relative locations of the pumps?
Yes, this is current done in many locations with the hand pumps and holding ponds, most people get the water and bring it back.
· Is it feasible to put a water tap near possible latrines for handwashing?

There are no latrines currently, the water would have to be stored in an elevated container for this to be feasible. Not an immediate need.
· Which of the water sources does the community most want to use- which are they willing to use?

The pagoda is probably the primary source of drinking water for the community.  It generally does not make people sick and they like the taste.  Pumps are very acceptable as well if the water would not make them sick (sometimes it doesn’t) but these can break and right now they do not have the money or knowledge to make a repair.
· Is the community opposed to a certain water source, find out why (specifically ask about rainwater harvesting- would they be in favor of it as a backup source?)

Not that we can tell, rainwater is currently used.
· How would the community feel about having two distribution systems:

· A higher quality communal drinking water system

· A lower quality supply to each house for bathing, cooking, cleaning, etc.?

Many people already categorize their water sources, often the shallow pumps only supply cleaning, cooking or irrigation water and they drink from pagoda water.  This would be acceptable as long as the proper educational steps are taken to discern the two.
· Sanitation:

· Determine current sanitation method (i.e. human waste disposal)

Currently there is no set sanitation method.  There are a few latrines at some houses and schools, but in general they do not exist. Standing water, rivers, rice paddies are generally used.
· Try to determine which water sources and food sources are being contaminated from current sanitation practices:

Standing water locations are absolutely affected by human fecal contamination, in some locations they are one in the same.
· Determine soil types and percolation rates (if possible)
The soil is very thick and clay like.  The top surface is nearly impermeable which leads to good characteristics for holding ponds but a very deep water table.  This also is good however for latrines and pits as they will generally remain dry if protected from the rain.
· Does it seem feasible to put a latrine at each house? Or are centralized latrines/bathrooms more feasible? 

It is possible, centralized bathrooms may work but many may not use them because of extra effort over the current method.  Education may be able to change this but will be challenging.
