Operation and Maintenance of Water Supply Schemes	Trainer Manual
[bookmark: _Toc239147705][bookmark: _GoBack][image: ]Lesson Plan 7: Practicing Operation and Maintenance Skills	6 Hours


Lesson Description
[image: ]
This lesson focuses on the introduction of tools and fittings for operation and maintenance activities of water supply schemes. It allows participants hands-on practice to make or adapt locally available HDP fittings and thread cutting of GI pipe.


Learning Outcomes
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	At the end of this session participants will be able to:
1. Identify tools and fittings used in maintaining water supply schemes
2. Practice making different types of fittings
3. Understand how to use ENPHO field test kit

Materials
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· Flip chart paper
· Tape
· Markers
· Meta cards 
· Tools for O&M of the water supply scheme
· Fittings used in the water supply scheme
· ENPHO Test Kit or PowerPoint

Preparation
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· Read and the prepare lesson plan
· Write learning outcomes on flip chart paper
· Collect the tools and fittings for operation and maintenance of water supply scheme based on what is locally available or used in the existing scheme
· Prepare 5 stations for practicing to make the fittings along with the necessary materials and instructions for making the fitting
1. Elbow joints
2. T joints
3. Y joints
4. Reducers
5. Thread cutting
· Prepare a separate corner with a blow torch and heating plate
· Prepare PPT about ENPHO Test Kit (if there is not available Test Kit).

Introduction	 5 minutes
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1. Ask participants to share: “Have you ever maintained a bike/car? What tools did you use? How did you do that (process)?”
2. Summarize participant responses and explain that in order to maintain something properly, we need to use the appropriate tools and follow a process. 
OR
3. Ask participants: “If you wanted to make anything new, what would you need?”
Possible answer: required materials and/or tools 
4. Inform participants that in a similar way, for effective maintenance of water supply schemes they will need tools and fittings, so participants will discuss more on the topic.
5. Present the learning outcomes or lesson description.

Tools for Operation and Maintenance 	45 minutes
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1. Linking to the introduction, explain if the participants need to maintain their water supply scheme they will need to collect materials, fittings and tools in addition to the planning and management activities they have previously explored. For maintenance to be effective, it is essential to develop some specific skills, set a schedule, and follow correct techniques.
2. For this activity, each participant will get a cut card with the name of a tool on one side and a sign on other side (or letter of the alphabet - one letter spread across two cut cards to form a pair) which will help participants to form a pair. (See end of lesson plan).
3. In their pairs, participants will have to discuss the function of tools that they got on their cut cards and also find the tool from the toolbox.
4. Inform participants that they have 3 minutes to discuss, and after 3 minutes they will have to present it to the large group.
5. Provide a cut card to each participant and ask them to form pairs and find the tools. 
Trainer note: Make sure to add missing information or correct any if necessary.


Fittings used in water supply schemes	40 minutes
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1. Inform participants that they are going to discuss further about the types of fittings used in water supply schemes. For the activity, participants will be divided into 4 groups and in each group, 4 different fittings cut cards will be provided with their names, functions, and where does it fit in the overall water supply scheme.  
2. In their groups, participants are to discuss and match the name, function, where does the fitting fits and picture of the fitting.
3. Divide participants into 4 groups and provide a set of cut cards of 4 different fittings, used in water supply scheme to each group.
4. Provide 10 minutes for the activity. Once all the groups finish, request them to present their group work and add detail if anything is missing.

Hands-on practice at the community level	3 hours 30 minutes
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1. Ask participants how they ever maintained the water supply scheme using locally made fittings. What are they? Record their responses.
2. Inform participants that they are now going to practice to make fittings that are commonly used in the water supply schemes.
3. Explain that for the practice, 5 stations are prepared and participants will be divided into 5 groups. Each group will be assigned to each station and there, with the instructions, participants are to practice to make the fittings while discussing with the group.
4. Also inform participants that each group will get 30 minutes time in each station for practice. After 30 minutes, participants are to move to next station and practice making other fittings at the station.
5. Inform participants, before going for the group activity, they will get important things to consider for all stations, and at each station there are instructions on how to make the joints that they should follow.
6. As per the instruction listed, demonstrate verbally or instruct on how to make a fitting. Also add the points to consider while making the fittings. 
7. Divide participants into 5 groups and assign a station to each group and ask to practice making fittings as per the instructions at the station. 
8. After the making of fittings, ask participants to store the fittings for further reference during the workshop. 


Water Quality Test	45 minutes
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9. Inform participants that one of the responsibilities of the water supply scheme is to maintain the water quality that is being provided to the community. For this, water quality should be tested periodically to ensure it is safe. 
10. Ask participants: “Does anyone have experience testing water quality? If so, can you tell us some details about how it is done?” Listen to 1-2 volunteers if they have such experience, and summarize their ideas.
11. Explain that for testing water quality, people usually need to take water to laboratories. Ask if anyone knows any laboratories nearby or if there is anywhere for water quality testing. 
12. Collect ideas from participants and discuss further that most of the laboratories are concentrated in the urban areas and most of them being in Kathmandu, it is difficult to reach and afford at times. Also, explain that at times water should be tested as soon as possible or may need to be preserved, which adds to the difficulty in testing water quality.
13. Ask participants: “What could we do to make this water quality testing easier?”
14. Possible answer: If they could test water in the field by themselves it might be helpful.
15. Explain to participants that to resolve these issues, ENPHO has developed a field test kit that can be easily carried to the field and a person with simple guidance can use it to test water quality.
16. Ask participants: “Does anyone know about the ENPHO test kit or have you seen it before?”
17. If participants have seen it or heard about it, ask them to explain their experiences.
18. Present the ENPHO field test kit to the participants and explain that ENPHO field test is a simple cost-effective water testing kit developed for testing water quality in the field and can give approximate estimation of 10 common parameters of drinking water. These parameters are:
· Coliform presence/ absence 
· Free residual chlorine
· pH
· Temperature
· Ammonia
· Iron
· Nitrate
· Phosphate
· Chloride
· Hardness
19. As part of the demonstration, sow the different apparatus in the kit: ex. Vial, syringe, beaker, test-tube, dropper, wash bottle, holder, operational manual, etc.
20. Explain further about different reagents or chemicals in the test kit and demonstrate their use following the parameters as per the manual.
· Presence/ absence
· Free residual chlorine
· Iron
· Ammonia  
OR,
1. In absence of ENPHO field test kit, present the power-point slides of ENPHO field test kit and discuss further. 

Review 	15 minutes
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1. Ask participants to reform into their earlier groups from the practical activity. 
2. Ask participants to establish an exhibition stall by each group to show the fittings which they had made in practical session. 
3. Request each group to describe to the large group about a fitting that they made from their first station.

Reflection of the lesson

Instructions to make fittings

Things to consider during joining HDP pipes
· Cut the edge of the pipe in desired angle
· File the edge of the pipe for smooth surface
· After filing the edge make sure not to touch the edges with anything else
· Match the edges of the pipe one wish to join and check for the difference between pipes diameter. Maximum difference should be 5 mm.
· Heat the heating plate and mark heating plate with thermochrome chalk and look for the color change of the chalk form white to brown. If the color of the chalk changes its color in 3 seconds, heating plate is in 220 degree temperature, cover the plate with Teflon cover and if the time for change of color of the chalk is too quick or too slow do not join the pipe and make sure to maintain the heat before joining pipe. 
Note: Temperature of the heating plate is the main thing to consider while joining HDP pipe
· With the Teflon covered heating plate heat the HDP pipes and make sure that around 3mm length from the edge of pipes is heated. Once heated well, bring the edges together and provide uniform force on both pipes and hold for sometime. 
· Do not use water to cool down the joint.
· Make sure not to provide huge pressure while joining the pipes
· Check the joint by curving pipe a bit
· Make sure to check for the leakages due to water pressure
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· 

Elbow (L Shape)
1. Cut HDP pipe in 45°, check for the measurement of the angle and make the interfaces of cut pipe smooth.
1. Melt the interfaces of pipe by using heating plate (heating plate must be covered by Teflon Cover).
1. Join the pipe together by applying the proper fusion force until the join is cool.
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HDP T Shape
1. Cut both elbow (L Shape) and another piece of pipe in 45°.
1. Use file (reti) to make the pipe edges clean and check the shape.
1. Join the edges of pipes.
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HDP Y Shape
1. Cut a pipe in 30°, file the edges, measure the angle and join the pipes.
1. Cut the tip (pointing) part of the fitting in 60° and cut the other piece of pipe in 90°.
1. Clean the edges of pipes and join the pipes using heating plate and join the pipes.
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Reducer
1. Take around 20 cm long HDP pipe as per the reducer one needs to make (choose the smaller diameter which can be expanded to the larger one)
1. Cut the pipe straight and file for the smooth surface
1. Take a smooth surface wooden rod to expand the heated surface of the pipe
1. With the help of blow torch heat 4 inches at one end of the pipe (where one wish to expand)
1. While heating the end of the pipe on blow torch, slowly rotate the pipe while pushing to expand with the help of the wooden piece (make sure to rotate the pipe in uniform)
1. Measure if the diameter is of desired size or not, if no, repeat the process and cool the pipe for a while.
1. File for the smooth surface once again and the reducer is ready to use
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Making threads in GI pipe
1. Fix pipe vice in an appropriate place and manage the dissect of the pipe vice as per the diameter of the pipe 
1. Insert the GI pipe and hold it in the dissect of the pipe vice.
1. Cut threads using thread cutter. Use appropriate teeth according to the size to pipe.
1. Check the threads using socket or other fittings.
1. Cut necessary number of threads.


	Name of tools
	Function

	Hammer
	It helps to break the stone or connect things together

	Sharp edge hammer(Tuktuke)
	It helps to cut stone

	Chisel (chhino)
	It breaks and cuts stone

	Slope gauge (Batame)
	It help to check the inclination of wooden frames (door frame)

	Slope gauge (Ghanti)
	It help to maintain vertical slopes

	Level (Spirit level)
	It maintains the surface level

	Measuring tape
	Takes measurements

	Tray (Karahi)
	Manage the amount of sand and stone; also carry the mixture 

	Hack-saw
	It cuts pipe and metal rods

	Heating plate
	It help to adjoin two pipes 

	Blow torch
	Provides heat (in absence of blow torch, wood stoves can be used)

	Pipe wrench
	It helps to handle pipe and tighten pieces

	File
	Smooths surfaces which are rough or uneven

	Plier
	Cuts and handles wire

	Thread cutter
	Makes thread on GI pipe

	Teflon cover
	Covers the heating plate

	Thermochrom chalk
	Check heat while heating the heating plate

	Spinner
	Tightens screw s

	Slide/Adjustable wrench
	Tightens screw and brass unions

	Pipe vice
	Clips GI pipe while making thread on it

	Spade 
	To put on mixture of cement, sand, stone and make plaster 

	Finishing spade
	To put on mixture of cement, sand, stone and make plaster 

	Shovel (Belacha)
	To prepare the mixture of cement, sand, stone


Tools and Functions
Cut Cards - Tools used in Water Supply Schemes
	Hammer
	Measuring tape
	File
	Slide/Adjustable wrench

	Sharp edge hammer(Tuktuke)
	Tray (Karahi)
	Pliers
	Pipe vice

	Chisel (chhino)
	Hack-saw
	Thread cutter
	Spade (Karni)

	Slope gauge (Batame)
	Heating plate
	Teflon cover
	Finishing spade (karni)

	Slope gauge (Ghanti)
	Blow torch
	Thermochrom chalk
	Shovel (Belacha)

	Spirit level
	Pipe wrench
	Spinner
	Slide/Adjustable wrench






Fittings used in Water Supply Schemes

	S.N.
	Pictures 
	Name
	Functions
	Where does it fit

	1. 

	


	
Equal T
	
· Water distribution from same size of pipe to same another
	
· Distribution pipe line.

	2.   

	

	
Socket
	
· To join the pipes
	
· Main line and distribution pipe line

	3. 
	

	
Elbow
	
· To join the pipes which needed to go on another direction
	
· Main line and distribution pipe line

	4. 
	

	
Reducer
	
· To send the water flow from the big pipe line to the small pipe line
	
· Main line and distribution pipe line

	5. 
	

	
End plug
	
· To cover the end point of pipes from which unwanted products can be thrown
	
· RVT 
· Wash-out


	6. 
	

	
Union
	
· Is to connect one pipe line to another pipe line
	
· Main line and Distribution pipes 

	7. 
	

	
Nipple
	
· Supply water where small size of pipe line is needed
	
· Water services point and end plug services

	8. 
	

	
Brass union
	
· It's function is to connect the union ( GI pipes and HDP pipes)
	
· Main lines


	9. 
	

	
Stainer
	
· It filters the water within the soil and dirt materials.
	
· Between the source and main line.

	10. 
	

	
Flange set
	
· Is to connect the GI pipes and HDP pipes.
	
· Distribution water pipes.

	11. 
	

	
Gate valve
	
· It is used to open or close the water in some places
	
· BPT
· Intake
· Reservoir

	12. 
	

	
Global valve
	
· To maintain the flow of water 
· Also reduces the water pressure 
	
· Behind the water tap
· Branch pipe
· Inside the reservoir pipe

	13. 
	

	
Float valve
	
· To control the flow of water
	
· Reservoir
· Tanker

	14. 
	

	
Flow regulating valve
	
· On the basis of population, it is used to drop the amount of water
	
· It is placed at the front and back of the tap

	15. 
	

	
Air valve
	
· It is used to remove the air from the pipe
	
· It is placed at the top of the pipe line

	16. 
	

	
Tap
	
· Its function is to open or close the water services
	
· At the end line of the water pipe where services are given
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