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Why is Maintenance Important?

First and foremost, many funding agencies are now requiring a maintenance component in their proposals to prove there is a long-term sustainability and maintenance strategy created and agreed upon by the community or group applying. Therefore, the suggestions and tips in this manual are just that, but when included in a project proposal they increase the chance of being funded by outside agencies.

Maintenance is the crux of sustainability regarding infrastructure projects. Maintenance of a project should not begin once a problem occurs, but should be included in the project’s progress from the very beginning. In other words, maintenance needs to be an integral part of a project from the first day of project assessment. It should be clear to all parties involved who will take responsibility for the proposed project. If the project is in a school setting, then the school director and teachers must evaluate resources and decide who will be in charge of the maintenance of the infrastructure after the project is complete. Once this person or persons are chosen it must be decided what technical knowledge they need and who will train them. It must also be decided how periodically a person will maintain a system---every day, once a week, twice a month, once a month, etc. 

These detailed decisions vary depending on project, size of facility (large vs. small school), location (of the school to the maintenance person), cost of labor, etc. In larger urban schools a janitor is often hired to maintain the school grounds during school hours. In smaller village schools, a maintenance committee is formed with teachers, mothers and fathers from the school who take turns maintaining the school’s projects. There are many different examples and solutions to maintain systems. The most important part is that maintenance issues and systems are discussed, designed, and agreed upon by a community before the project is executed. 

This manual will help the PCV train and trouble shoot commonly found maintenance problems in schools, homes, centers and hospitals in Guatemala. 











Tools

Common tools needed over and over again for repairs made to water-related infrastructure:

 (
Flathead Screwdriver
) (
Philips Screwdriver
) (
Wrench
) (
Plumbers Wrench
)[image: ]



 (
Hammer and Chisel to break concrete
)[image: http://i.ehow.co.uk/images/a06/8m/f1/break-rock-hammer-chisel-800X800.jpg]



 (
Hacksaw to cut wooden boards, PVC pipe, rebar, etc.
)[image: http://1.bp.blogspot.com/_TKuAuSlLaEw/S9qaclRyajI/AAAAAAAAD2s/S8cSYzQONlE/s1600/hacksaw.jpg]
























Hand-Washing Stations

There are many designs for hand-washing stations found throughout Guatemala and the world. When building a hand-washing station there are some key factors the mason must adhere to in order to build a quality and long-lasting hand washing station. 

1. Faucets and connections
Faucets and connections should be galvanized (HG) steel. The faucet should be thoroughly revised to assure it is 100% steel. There are many faucet brands sold throughout Guatemala, we suggest not buying faucets made in China. Seek faucets made in the USA, El Salvador, Mexico, etc. 

 (
Rubber gasket secured with a screw. When the faucet is in the off position (all the way to the right) this gasket is all the way down not allowing for water to come out of the faucet. 
)Parts of a faucet:


 (
Screw on top of handle is often loosed from use. To keep this from happening, paint screw with paint or fingernail polish.
)



[image: ]










How to fix a leaky faucet:

 (
Simply unscrew the screw and take off the old gasket. Then cut out a new gasket from a piece of leather (ex: belt) or rubber (ex: old tire tube). 
) (
Generally a leaky faucet means the gasket needs to be changed. In Guatemala you cannot buy made-gaskets, you will need to make them yourself using a hole-punch like this one or a pair of scissors.
)[image: ]

 (
Reassemble gasket with screw and tighten handle back onto faucet with wrench. Then tighten faucet with wrench onto wall where it was taken off.
)
 (
Always wrap threads with Teflon before screwing into connection.
)[image: ]













Connections:

The connections should also be covered as much as possible by cement to prevent damage and theft.
 (
Use all HG galvanized steel for water connections
)[image: ]

 (
Then fill in with concrete as much as possible to prevent pipe damage
)[image: ]








Hand-washing stations come in all shapes and sizes and there is no one correct design. However, there are elements that are essential to prevent future problems. The hand-washing station below shows how flimsy PVC pipe was used instead of galvanized HG steel.

 (
With hundreds of children using hand washing stations daily, you need to use the most durable material possible. Using PVC pipe for water connections will eventually break given constant exposure to children playing, pulling, etc.
)[image: ]



2. Clean Out

Another essential element to include in the design of a hand-washing station is an easily accessible way to clean out the drain pipe. 

Location Example:

 (
Where this tube begins and ends is left open and male and female adaptors are attached, allowing for easy access to this tube in the future.
) (
This is the 2” PVC drain tube where the grey water enters and due to a slight slope falls eventually drains into absorption or septic tank.
)[image: ]

 (
2” PVC female cap
) (
2” PVC male adaptor
)[image: ]

 (
This is what the clean out looks like from the outside of a finished hand-washing station. Simply unscrew the female adaptor and clean out pipe with a long piece of bamboo or iron re-bar.
)[image: ]

Modification:

Many hand-washing stations are made without clean outs. If you have a clogged hand-washing station that does not have an easy accessible cleanout then it may be necessary to add one. The process isn’t incredibly easy but necessary when drains are completely clogged making hand-washing stations useless.
















Step One: Breaking up sink basin to gain access to drainage
 (
Use sledge hammer or pick-axe to break up concrete sink basin
)[image: ]
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Step Two: Make hole for clean out
 (
Make a hole in the side of the hand-washing station for direct access to clean out pipe.
)[image: ]

Step Four: Assemble and place drain pipes and add clean out
 (
Attach male adaptor and female cap to the outside of the hand-washing station to provide easy access for future drain cleaning.
) (
Use 2” PVC pipe, Tees, and elbows to make proper drain connections
)[image: ]

Step Five: Make drain caps

[image: ]

 (
Use electric 3/8
th
 inch electric drill to drill several holes into the 2” PVC cap, transforming it into a drain cap.
)[image: ]

 (
Glue 2” piece of 2” PVC tube to drain cap
)[image: ]

 (
Glue this into PVC 2” Tee or elbow.
)[image: ]
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Final Product


Step Six: Fill sink in with rock and concrete 

[image: ]



 (
Cover the drain cap with concrete as much as possible so it is secure and no one can take it.
)[image: ]
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Final Product


Step Seven: Patch clean out hole

[image: ]

[image: ]






3. Drain Cover

Drain covers can be made using 2” PVC caps as shown above in section #2 “Clean Outs” However, it is also possible to buy a simple and inexpensive aluminum already made drain cover from a local hard ware store. 

The most important detail of the drain cover is that it cannot be removed. If the cover can be removed, therefore stolen or lost, then there is a higher likelihood that larger objects will try to go down the drain therefore causing more clogging of system.


 (
Two examples of commonly found aluminum drain covers
)[image: ]   [image: ]

Installing a new drain cover:
 (
If your drain doesn’t have a cover like this one, it’s important to put one on it to reduce clogging.
)[image: ]
 (
Stuff the drain with a piece of cloth so that cement chunks or tools don’t accidently fall in.
)[image: ]


 (
Use a hammer and chisel to open up the drain about 1-2 inches deep.
) (
Install the grate upside down and nail it in diagonally with 3 or 4 nails. It creates a barrier for the cement.
)[image: ]
 (
Finally, cover up the open hole with fresh cement.
)[image: ]






















4. Float Valves (for water deposits/tanks)

Float Valves are an essential item to include when building or purchasing a water deposit or tank. Their function is simple. Once the deposit or tank is full, the valve automatically cuts off the incoming water. This prevents deposits and tanks from overflowing and wasting water resources. 

Basic design of a float valve:
 (
As the water level rises the float valve also rises. Once the float valve is horizontal the “free flow outlet” is cut off.
)
[image: http://www.freshwatersystems.com/support/kv-installationdiagram.jpg]

Float valve inside a Rotoplas tank:
[image: http://www.construya.com.mx/en/uploads/1/tinacos2.jpg]





Float valve inside a cement tank:

 (
An example of hardware inside of a water tank. Water input into a tank with a float valve attached to shut off water when tank is full.
)[image: ]











Rainwater Catchment Tanks
These tanks come in all shapes and sizes. The most important maintenance is regular cleaning of the tank with a chlorine and water solution. The timing of cleaning depends on the amount of sediment in the water and the time of year. 
Attaching a rain catchment system from a roof is easy. Sometimes traditional gutters are expensive. One way to reduce costs is to use 3-4 inch PVC pipe. Cut the long end of the pipe and fit it over the lamina roof. If the roof is made of another material you may have to find other solutions. 
										3-4”


				Use a handsaw to cut the PCV pipe long ways along one side. 				Then slide the lamina roof into the slit to create a gutter. 


[image: ]
[image: ]
Sometimes one needs to be creative with various connecting joints when making a gutter system to a rain catchment tank.










Flush Toilets
Toilet repair and maintenance often seems intimidating, but it shouldn’t be! Two of the most common toilet issues found in Guatemala are: toilets that won’t flush and toilets whose water is constantly running. These two problems can be easily fixed with some background knowledge about how toilets work:
First, it’s important to know the parts that make the toilet work. 
1. What’s in the tank?
[image: ]
1. The “hallador” or flush handle pulls the frog or “zapito” up using the chain or “candena” to release the water from the tank into the toilet bowl, therefore flushing the toilet. 
2. The “flote de nivel” or float ball determines the level of water in the tank.
3. The “arbol” or “valvula” or the valve is where water enters the tank. 
4. A tube from the valve is connected to the “torre de agua” or water tower. This tube fills the toilet bowl with water after the toilet is flushed. 


2. Installing the toilet

It’s important to install the toilet correctly to avoid future drainage problems. 

[image: ]
The drainage tube for a bathroom should be at least 3 or 4 inches— 4” is much better when working in a school setting. A flange goes on top of the drainage tube which helps keep the toilet in place.
[image: ]
When the floor is poured it should be flush with the flange and the screws should be installed ready to screw into the toilet.

[image: ]
A wax ring should be attached to the bottom of the toilet. This ring cost approximately Q45 and is often left out of the installation of toilets. This ring emits odors from around the base area and does not need to be replaced. 
[image: ]
Once the toilet is in place, screw it down securely and attach the water connection to the toilet tank. 

3. Common Problems and Solutions
Problem #1: Toilet will not flush
Possible Solution: There is no chain connected from the handle to the frog. Check to see if there is a chain. If there isn’t you can make one out of “pita” or nylon rope, fishing line, or plastic weed whacker string. Make sure your new chain isn’t too long or too short, but the exact from the handle to the frog. If the chain is too long it may get caught under the frog and allow water to escape.
Possible Solution: There is no water in the tank. If there is no water in the tank check the valve at the side of the toilet to make sure the water is turned on. The valve should be turned all the way to the right when on. Also make sure there is water connected to the bathroom facilities. 
Possible Solution: If there is water connected but not entering the tank then you may need to clean the water tower. Take off the head of the water tower (normally with a screw driver) and clean it out as it may be clogged with sediment in the water such as sand, leaves, pebbles, etc. 
Problem #2: Toilet constantly runs
Possible Solution: The chain is getting caught under the frog after each flush. Check to make sure the chain is the right length.
Possible Solution: The frog doesn’t fit the water tower correctly. Check to make sure the frog isn’t too big or too small for the hole in the water tower. If it is this means there isn’t a good enough seal to keep the water in the tank allowing water to constantly run into the bowl. If the frog does not fit the water tower correctly you need to buy a new frog---this item can be bought individually for very little cost. 
Possible Solution: The frog has dirt build-up. In this case the frog has lost its seal due to the build-up. Therefore the solution is to take the frog off and clean it.
Possible Solution: Check to see if there is a small round float attached to the chain. Although not necessary, this float is sometimes attached to help the chain rise properly as the tank fills. If this float is located below the tank’s water level then when the tank if full the float is constantly pulling to the top and therefore constantly pulling upward on the frog breaking the seal and allowing water to leak into the toilet bowl. Readjust the float to be at water level. 
Possible Solution: Check the float level to make sure it is located below the top level of the water tower. If the float level is located above the level of the water tower then the water in the tank is constantly entering and pouring over the top of the water tower into the toilet bowl. Readjust the float level to be under the height of the water tower. Readjusting the float level is different for every type of toilet accessory. Usually you use a screwdriver to loosen or tighten the float level making it go up or down as needed. 
Problem #3: The toilet is clogged
Possible Solution: Find or buy a plunger or “destapador” in your local hardware store. If this doesn’t work, pour a mixture of vinegar and baking soda into the toilet and try to flush and plunge. If this doesn’t work you will need to turn off the water and unscrew the toilet from the floor to try to unclog the pipes by swirling a piece of rebar around the pipe to unclog it. 

 
[image: ]
Plunger used to unclog toliet. 

Septic Tanks
If constructed correctly, septic tanks will not need maintenance for several decades. When constructing a septic tank, the mason must take into account the number of people using the tank and how often. The solid waste will break down naturally. Therefore, no chemicals need to be added to break down solid materials. In fact, if too many chemicals are added this could reverse the natural breakdown process in the tank. Although a tank may look full if a lid is uncovered, there is a difference between being full of solid waste and liquid waste. As long as the majority of the tank is liquid waste then the tank is still functioning properly. 
Latrines 
Latrines are much easier to maintain than flush toilets. The most important maintenance of latrines is to keep them clean and as free of odor as possible. Cleaning the latrine with disinfectant and water will keep it clean and sanitary. To keep the odor down it is useful to pour a cup of sawdust or ash in the latrine after every use or as often as possible. It is also important to have a lid over each seat to prevent flies. When constructing the latrine make sure there is a ventilation pipe to help aerate the waste. This pipe should also have mesh covering the opening to prevent flies from entering. Finally, sanitation facilities will only be used if there is privacy. Make sure there are doors with locks on each stall. 
32
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