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	Session: Water Treatment and Storage


	Sectors:
	
	Health and Agriculture

	Competency:
	
	Improve community health and improve household stability.

	Training Package:
	
	Water, Sanitation, and Hygiene

	Terminal Learning Objective:
	
	Together with their work partners, participants will engage their communities in WASH education activities that consider gender issues and incorporate principles of behavior change and experiential learning.

	
	
	

	Session Rationale: 
	
	This session provides a review of water treatment options, focusing on household water treatment, but also includes an introduction to treatment for community water systems.

	Target Audience: 
	
	Trainees in PST or Volunteers in IST

	Trainer Expertise:
	
	Technical trainer, APCD, PCVL, or guest with experience in water, sanitation, and hygiene in the country, ideally LCFs participate in the practice part of the session.

	Time: 
	
	80-130 minutes 

	Prerequisites: 
	
	Overview of WASH;
Medical session on food and water preparation; and
Language level sufficient to counsel family members on water treatment and storage practices.

	Version:
	
	Oct-2012

	Contributing Posts:
	
	PC/Ecuador
PC/ Ethiopia
PC/Vanuatu

PC/Panama
PC/Guatemala




	Session: Water Treatment and Storage

	Date: 
	Time: 
	Trainer(s): 

	Trainer preparation:

1. Discuss with the program manager which water treatment options will be covered in the session and to what extent/how water quality will be covered.
2. Discuss with the program manager the type of water quality testing that can reasonably be completed by participants and partners. For example, participants may have a need for teaching purposes or for community wells. If water quality testing is available, provide information about the costs that individuals or communities would be expected to pay. Water testing generally requires access to a laboratory, collection of samples, rigorous adherence to collection techniques, and has accompanying fees. It would probably not be a common practice for most posts.
3. Discuss with the program manager the types of water treatment that should be included in Handout 1: Summary Comparison of Household Water Treatment Methods and in the practice session, as well as the time required for the practice session. This may include methodologies in settling/filtration and/or disinfection. Common methods promoted by participants in a variety of PC communities are: use of Moringa seeds, ceramic filters, water boiling, bio-sand filters, and SODIS (solar disinfection). Note that solar cookers can also be used to pasteurize water, but this method is not included in Handout 1. It can be added if practical to use in the country. (See http://solarcooking.org/pasteurization/solarwat.htm).
4. Volunteers are provided with water filters and comprehensive instruction of safe water treatment early in their deployment, that may or may not be superior to or different from treatment options available to the majority of families at post. Discuss with the PCMO how the water treatment advice given to participants differs from the advice trainees give to community members and why, and invite the PCMO to participate in the session. Review Handout 1: Summary Comparison of Household Water Treatment Methods with the PCMO to be sure that method(s) recommended by PCMO for Volunteers is/are included in the table and revise Handout 1 if necessary.

5. Select methods and develop Handout 2: Information on household water treatment method(s) to be practiced during this session. Review the reference materials for this session to review its usefulness and suitability for each particular post. 

6. Gather and prepare enough materials needed for household water treatment, testing, and storage stations, including water to be treated, unless easily available for gathering at the site where the session will take place. Consider having different groups use different sources of water so they can compare results. 
7. The number of stations and facilitators will depend on the number of methods you are training, and the number of groups. Adjust the session length to accommodate the number of stations through which the participants will rotate, allowing 15 minutes for each station. For example, in 90 minutes participants will visit six stations. Ideally groups will be no larger than six participants each. For example, a group of 36 participants would divide into at least six small groups. 
8. Invite and prepare station facilitators, one of whom will ideally be a language and culture facilitator (LCF). Discuss with the LCF any specific vocabulary/other language skills required to effectively provide counseling on water treatment and storage. Ensure that other staff or experienced Volunteers who will facilitate are familiar with the methods to be practiced at each station.
9. Write the session objectives on a flip chart, or display them on the wall with a projector.

10. Make enough copies of handouts to give one of each to each participant. If you will assess Learning Objective 1 as an exit card or homework assignment completed by participants, give a copy of Trainer Material 1 to each participant as well.
Materials:

· Equipment

1. Flip chart and markers
2. A glass of clear-looking water

3. Materials needed for household water treatment, testing, and storage stations. These are most likely to include plastic bottles, string, and scissors for SODIS; Moringa seeds, nylon sifter and/or fabrics, ceramic, or plastic containers for settlement and filtration; and two jars with untreated water for each group.

· Handouts
Handout 1: Summary Comparison of Household Water Treatment Methods
Handout 2: Information on household water treatment method(s) to be practiced during this session (post-tailored material, see list of reference materials)
Handout 3: “How to Take Care of Drinking Water” Counseling Cards
Handout 4: Effectiveness of Water Treatment Methods for Pathogen Removal
· Trainer Materials
Trainer Material 1: Effectiveness of Water Treatment Methods for Pathogen Removal Answer Key


	Session Learning Objectives: 

1. Individually, in exam question, homework assignment or exit card, participants will correctly identify what combinations of treatment methods are likely to remove common waterborne pathogens.
2. In small groups, participants will counsel and practice assisting community members to improve storage and handling of household water.
3. In small groups, participants will build and use a household water treatment method or combination of methods, and will compare the water quality of a sample before and after treatment.




	Phase / Time /
Materials
	Instructional Sequence

	Motivation

10 minutes
Flip chart with session objectives 

(or projected PowerPoint slide) 

A glass of clear-looking water

	What have we seen and heard in our community?
Participants share observations of quality of water and water treatment methods used by community members, and how community members transport, store, and serve water.

1. Show participants a glass of clear-looking water, and ask participants “Would you drink this glass of water?” Based on the responses, elicit from the group what they know about water treatment and handling and their importance.
Note:

If only cloudy, dirty-looking water is available it may be used as an alternative. Be sure to emphasize the dangers of presuming that clear, clean-looking water is actually safe to drink.
2. Ask participants, “What have you observed or discussed with community members about their knowledge and behaviors related to water treatment, transportation, storage, and handing, and the determinants of those behaviors?”
3. “What did you notice about gender involvement in managing household water usage?” Ask participants to keep gender considerations related to water use, access, and management in mind throughout the session.

4. “What resources or organizations are you already aware of that deal with this issue?”
Note: 
If you have already completed the WASH Organizations session, this question can be omitted, or can serve as a very brief review of the organizations covered in that session. If the WASH Organizations session has not been completed, or may not be covered at your post, use this opportunity to capture on flip chart paper the organizations that participants are already aware of, but avoid a lengthy discussion of WASH organizations at this time.
5. Say, “As you may recall, often, Volunteers will be facilitating ‘small, do-able steps’ to help families make incremental improvements to their water and sanitation handling and behavior. One small step is to improve how families store and treat water in their homes.”
6. Direct participants’ attention to the learning objectives for the session as a transition into the information portion of the session.



	Information

15 minutes
Handout 1: Summary Comparison of Household Water Treatment Methods
Handout 2: Information on household water treatment method(s) to be practiced during this session

Handout 3:

How to Take Care of Drinking Water Counseling Cards


	Water Quality Testing 
Participants learn how water quality is assessed and, if possible, use at least one simple way to assess at least one water quality parameter (likely turbidity, perhaps dissolved oxygen, residual chlorine, or coliforms).
1. Ask, “What are we concerned about in terms of drinking water quality?”
Answers will likely include: viruses, bacteria, amoebas, dirt, and chemical contamination.
2. Say, “Health-based water quality standards address the presence of viral and other pathogens, naturally occurring substances, such as Arsenic and Boron, and chemicals that are a result of human activities, such as pesticides. However, low-cost field testing cannot be directly done for most of these substances.”
3. Now ask, “So what do you think can be tested in the field?”
4. A simple water quality test we can do in the field is:
Turbidity is descriptive of how clear the water is, or the concentration of suspended particles in the water, which is not necessarily or directly associated with how dangerous the water is. A turbidity test that can easily be conducted in the field is simply a comparison of the transparency of the water sample with some pre-prepared samples of different turbidities.
If available, an important lab test for water quality is related to Fecal coliform bacteria, which are present in large numbers in the feces and intestinal tracts of humans and other warm-blooded animals, and can enter water bodies from human and animal waste. If a large number of fecal coliform bacteria are found in water, it is possible that pathogenic (disease- or illness-causing) organisms are also present in the water. 

Ingesting water with high levels of fecal coliform bacteria increases the chance of developing illness (fever, nausea, or stomach cramps) from pathogens entering the body through the mouth, nose, ears, or cuts in the skin. Diseases and illnesses that can be contracted in water with high fecal coliform counts include typhoid fever, hepatitis, gastroenteritis, dysentery, and ear infections. Fecal coliform, like other bacteria, can usually be killed by boiling water or by treating it with chlorine. Washing thoroughly with soap after contact with contaminated water can also help prevent infections. There are two common laboratory procedures for analyzing fecal coliform bacteria: membrane filtration (MF) and most probable number (MPN). Both require laboratory equipment and sample collection. Field kits also are available for measuring bacteria. They still require access to some special equipment, but if this test is a priority of the local MoH, or the particpants’ working partners, and they have access to a small lab and some equipment, field kits can be used successfully for community educational purposes, especially for determining future placement of latrines, animal waste, and wells.
5. Let participants know the cost of water quality testing if it is available at the post. Let participants know how and when water quality is tested for rural sites in the country.

Water Treatment Methods
Participants are introduced to a comparison of low-cost household water treatment methods. 
6. Distribute Handout 1: Summary Comparison of Household Water Treatment Methods and Handout 2: Information on household water treatment method(s) to be practiced during this session.

7. Review some of the basic concepts in Handout 1, to include: the relationship between turbidity and the common disinfection methods, the relative effectiveness of different water treatment methods. Note that the most effective disinfection methods are chlorination and boiling, and while SODIS is less resource intensive, it is also less effective in removing pathogens.
8. Go over the basic principles of the household water treatment method(s) that participants will practice during the session.

9. Be prepared to answer questions or describe how and why water treatment methods that PCMOs recommend for participants’ personal use are different from what participants promote for community members to use.
Water transportation and storage 
Participants learn the basics of household water transportation and storage.
10. Distribute Handout 3: How to Take Care of Drinking Water Counseling Cards. Say “Even if water is clean when it’s collected or after it’s treated, it can be re-contaminated during transportation and storage. Have you seen any examples of water re-contamination and/or how it can be avoided?” Solicit from participants the three basic recommendations for preventing water re-contamination during transportation and storage:
· Carry in a container with a lid.
· Store in a narrow-necked container with a tight-fitting lid.
· Serve without letting anything dirty touch it (best if it’s a spigot, pitcher, or ladle that hangs on container or from a nail).


	Practice

40-90  minutes

	Practice Stations for Treatment, Storage, and Handling

Participants rotate through stations to practice methods for water treatment, storage, and handling.
1. Divide participants into groups of 3-6 members and explain that they will rotate through the stations to learn and practice household water treatment, and household water storage and handling. Remind participants to talk with their station manager about gender considerations that may be significant for each method.
2. Water Quality Testing (optional)
Participants conduct a simple turbidity test on both an untreated and treated water sample.
3. Household water treatment (may be more than one station)
Participants practice constructing and using a household water treatment method. Participants will be coached by the station manager on how to construct a household water treatment method. This could include, for example, a biosand filter, use of Moringa seeds, or SODIS.
Note:

Learning Objective 3 is assessed through completion of this practice activity.

4. Household water storage and handling
Participants counsel and assist mock community members to improve storage and handling of household water, preferably in the local language. At this station, a mock community member will show how he/she typically stores, treats, and serves water. At least one possible way of re-contamination of the water should be demonstrated. Participants will help the community member to understand both why and how to improve their water handling and storage to prevent contamination of the water. If typical source water is well water where a bucket with a rope is used, be sure that the issue of keeping the bucket and rope clean and elevated is addressed.
Note: 

Learning Objective 2 is assessed through completion of this practice activity.



	Application

15 minutes 
White board or flip chart and markers

Handout 4: Effectiveness of Water Treatment Methods for Pathogen Removal
Trainer Material 1: Effectiveness of Water Treatment Methods for Pathogen Removal
	How to Use Methods at your Site
Participants discuss what they learned about the water treatment, storage, and handling methods and consider how they will utilize these approaches at their sites.
1. Gather all participants together and ask “What did you learn and do you have any questions or observations about the stations?”
2. Say “Now think about what you believe you’ll implement in your sites and what you will need to find out before undertaking activities to promote improved water treatment in your sites. What are possible challenges to doing this in your communities? How would you overcome those challenges?”
Note:

The facilitator should keep notes of the concerns expressed by participants related to challenges and overcoming challenges. These should be shared with the program manager for follow up during Volunteer support phone calls and/or site visits.

3. “Who would be your target group or groups and how would you approach gender roles in water storage and treatment?”
4. As you close the session ask participants for any final observations or thoughts on their approach to engaging community members in water treatment and storage activities.

5. Depending on your method of assessment of Learning Objective 1, distribute copies of Handout 4: Effectiveness of Water Treatment Methods for Pathogen Removal
and give participants instructions. If it will be an exam question, then advise participants that there will be an exam question to assess that learning objective at a later time. Use Trainer Material 1: Effectiveness of Water Treatment Methods for Pathogen Removal to assess completed worksheets submitted by participants.
Note:
Learning Objective 1 is assessed through completion of Trainer Material 1 as an exit card, homework assignment, or exam question. 
6. As an optional homework assignment, ask participants to apply at least one of the things they practiced with their host family, community member, or school teacher. If this assignment is given, schedule a debrief conversation at the start of your next session together.


	Assessment


	Learning Objective 1: Assessed with an exit card or exam question through completion of Trainer Material 1: Effectiveness of Water Treatment Methods for Pathogen Removal.

Learning Objectives 2 and 3: Assessed during the station exercise through completion of the water treatment and counseling practice stations.


	Trainer Notes for Future Improvement

	Date & Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]


Resources: 
· HOUSEHOLD WATER TREATMENT AND SAFE STORAGE, OXFAM; this resource provides a good overview of the most accessible proven household water treatment methods for developing countries and their applicability
· Water, Sanitation, and Hygiene Improvement Training Package for the Prevention of Diarrheal Disease. September 2009. USAID Hygiene Improvement Project. http://www.hip.watsan.net/page/3396, posters:

· How to Boil Water poster.
· SODIS Method to Treat Water poster.
· Technical Briefs from the Water, Engineering, and Development Center (WEDC):
· Technical Brief 58. Household Water Treatment I, covers treatment by straining, storage, settlement, solar disinfection, chemical disinfection, and boiling. 

· Technical Brief 59. Household Water Treatment II, covers treatment by coagulation, flocculation, filtration and solar distillation, and covers aspects of the reduction of some chemical concentrations.

· Technical Brief 60. Water Clarification Using Moringa oleifera seed coagulant.
· One-page summaries of household water treatment options by CDC, USAID:

· Household Water Treatment Options in Developing Countries: BioSand Filtration, June 2008.
· Household Water Treatment Options in Developing Countries: Ceramic Filtration, January 2008.
· Household Water Treatment Options in Developing Countries: Boiling, January 2009.
· Household Water Treatment Options in Developing Countries: Filtration & Chlorination Systems, January 2009.
· Preventing Diarrheal Disease in Developing Countries: Simple Options to Remove Turbidity, January 2009 (includes cloth, sand, settling, alum and Moringa).
· Household Water Treatment Options in Developing Countries: Solar Disinfection (SODIS), January 2008.
· Household Water Treatment Options in Developing Countries: Household Chlorination, January 2008.
· Preventing Diarrheal Disease in Developing Countries: Safe Storage of Drinking Water, January 2009.
· Preventing Diarrheal Disease in Developing Countries: Proven Household Water Treatment Options, January 2008.
	Handout 1: Summary Comparison of Household Water Treatment Methods


	Treatment method
	Effectiveness for removing high turbidity
	Effectiveness for removing medium turbidity
	Disinfection effectiveness
	Notes

	Pretreatment:
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Cloth


	Effective for removing high turbidity
	Less effective for removing medium turbidity
	Not effective for disinfection
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Simple Sand Filtr Design



Simple settling 


	Effective for removing high turbidity
	Moderately effective for reducing medium turbidity
	Not effective for disinfection
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Sand (pass through)


	Effective for removing high turbidity
	Moderately effective for reducing medium turbidity
	Not effective for disinfection
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Alum coagulant


	Effective for removing high and medium turbidity
	Not effective for disinfection
	

	Pretreatment + Partial Disinfection:

	Moringa coagulant
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	Effective for removing high and medium turbidity
	Some disinfection 
	There is some evidence of bacterial disinfection and reduced diarrheas. Not recommended with chlorine.

	[image: image13.emf]Biosand or ceramic filtration 
	Effective for removing high turbidity
	Some disinfection 
	Both biosand and ceramic filters inactivate protozoa and bacteria but are less effective against viruses.

	Disinfection:
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	Not effective for removing turbidity
	Very effective for disinfection
	Pre-treatment recommended for turbid water. Also double chlorine dose.
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Solar disinfection
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	Not effective for removing turbidity
	Effective for disinfection
	Pre-treatment recommended for turbid water. Note that SODIS disinfection is less effective than boiling.

	Boiling


	Not effective for removing turbidity
	Very effective for disinfection
	


	Handout 2: Information on household water treatment method(s) to be practiced during this session


[Post should distribute detailed information for participants on the treatment methods to be practiced in this session. Post may use resources from the resources list, or use other resources.]

	Handout 3: How to Take Care of Drinking Water Counseling Cards
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	Handout 4: Effectiveness of Water Treatment Methods for Pathogen Removal


	Treatment method or methods
	Effectiveness for disinfection = pathogen removal

(place an X in the most appropriate box)

	
	Ineffective or minimally effective
	Somewhat effective
	Effective: a recommended treatment option

	Cloth filter only
	
	
	

	Alum coagulant
	
	
	

	Settling + chlorination
	
	
	

	Moringa coagulation
	
	
	

	Cloth filter followed by boiling
	
	
	

	Biosand or ceramic filtration
	
	
	

	Simple settling followed by solar disinfection
	
	
	

	Boiling
	
	
	


	Trainer Material 1: Effectiveness of Water Treatment Methods for Pathogen Removal Answer Key


	Treatment method or methods
	Effectiveness for disinfection = pathogen removal

(place an X in the most appropriate box)

	
	Ineffective or minimally effective
	Somewhat effective
	Effective: a recommended treatment option

	Cloth filter only
	X
	
	

	Alum coagulant
	X
	
	

	Settling + chlorination
	
	
	X

	Moringa coagulation
	
	X
	

	Cloth filter followed by boiling
	
	
	X

	Biosand or ceramic filtration
	
	X
	

	Simple settling followed by solar disinfection
	
	
	X

	Boiling
	
	
	X
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