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Conversion Table from Nepali Calendar_Year to Gregorian
Calendar vear. B.S to A.D

Nepali Month Conversion Table

Nepali Calendar Month Gregorian Calendar Equivalent
Baishak Middle of April to middle of June
Jestha Middle of May to nuddle of July
Asadh Middle of June to nuddle of July
Srawan Middle of July to middle of August
Bhadra Middle of August to middle of September
Aswin Middle of September to middle of October
Kartik Middle of October to middle of November
Mangsir Middle of November to middle of December
Poush ‘ Middie December of to middle ol January
Magh Middle ol January to middle of I'cbruary
Ialgun Middle of February to middle of March
Chaitra : Middie of March to middle of April

Nepali Year Conversion Table

Nepali Calendar Year (Begins in Mid April) Gregorian Calendar Year
B.S. (Bikram Samvat) A.D.
2043 1988/89
2040 1989/90 |
2047 ’ 1990/91
2048 1991792
2049 11992793
2030 , 1993794
2031 ' 1994/93
2052 1993796
2053 ' 1996/97
2054 : 1997/98
RAY I 1998/99
2056 19992000
2057 , 20002001
2058 : ' 200172002 ]
20349 ' 20022003
2000 1200372004 B
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1. Organization of Manual

1.1 Introduction

Through out the developing world. limited government resources. aging infrastructure and rapid
urbanization lead 1o stressed water treatment and supply svstems that tail to serve the basic needs
ol the poor. Cities typically experience rapid increases in disadvantaged populations that settle in
informal or unplanned areas with inadequate water and sanitation services. In these situations.
the responsibility for making drinking water sate for human consumption often falls by default to
community residents. ‘ ‘

The community-based Water Quality Monitoring (WQM) approach promoted through these
training aims 1o develop and test an appropriate and affordable monitoring alternative for the
urban and rural government that promotes collaboration between village/city community
organizations. NGOs and water and health authorities. lIts goal is to increase monitoring
coverage and lead to a better understanding by the population of the interrelationships between
water. health and prevention of diarrheal diseases. The approach will involve community groups
in planning the monitoring their own water supply and sanitation systems. collect water samples.
perform simple water quality tests and make decisions on remedial actions in collaboration with
local and’ city authorities.  In order to establish such a program. communities must firsl
understand the need for WQM. be willing to contribute to the success of the program and be
prepared o take action to correct problems when identified.

To insure that a WQM program is sustainable, community members must be involved in its
design from the start.  These training materials and water quality tests are designed for use in
local wards. They are intended to take full advantage of participatory approaches to obtain the
information needed for establishing the program while at the same time develop skills among
those who will be implementing it:

The objectives of this training program will be as follows:
I. To provide information and hands-on training that will motivate community people.

organizations. NGOs and water and health authorities to establish a WQM program.

2. fo determine the environmental health conditions that exist in each ward enrolied in the
program. including perceptions of water quality. and water use practices.

To develop the technical skills and knowledge needed to carry out the program.

'.d

4. lo define roles and responsibilities. and design an implementation plan suitable to addressing
the needs of the participating wards.
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The program will impart to community members and local organizations new knowledge and
develop the necessary skills needed to establish a ward-level WQM program: and. will train
trainers in the use of techniques intended for replicating the program in other communities of
the cityv and village.

I'he first step in implementing this program is to test and adapt the training materials contained
herein. The topics covered may be grouped into four categories.

. “Community Mapping™. “Water Use Survev™. and “I'ransect Walk™ sections involve the
collection of background knowledge and are meant to establish the need for a WQM
program in a particular ward.

. The section “Monitoring Bacterial Water Qualits™ is techmical in nature and is meant for
those who will be implementing the program.

. “Setting Up A Local Water Quality Monitoring Program™ covers organizational and
administrative aspects and is intended for those who will be planning and managing the
program. [t also addresses policy issues that cannot be finalized until after consultation
with all concerned partners.

. I"tnally. section 5: “Some Remedial Actions™ presents simple alternatives for houscholds
and communities that lack potable water. allowing them to protect themselves against a
variety ol waterborne pathogens and reduce the incidence of waterborne diarrheal
discasces.

As these modules involve Hygiene and Sanitation bducation (HSE) 1t is recommended  that
where appropriate. the content be fully integrated into the ongoing community HSE programs.

It is also important to note that the approaches and techniques being introduced here have been
simplified tor local-level use. Wherever possible an attempt has been made to reduce the number
of steps involved in performing a task. and to use locally available resources.
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1.2 Notes to the Facilitator

The first step in this exercise is 1o test the training materials presented here. This will be done
through the technology transfer training workshops and pilot ward projects. 1t is suggested that
not more than 20 - 25 persons take part in any one training exercise at any one time. Large
numbers make it difficult for all to participate and are harder to supervise.

Fhe teaching technigues used in this program are meant to involve the participants in the learning
process as much as possible: i1.e. the “hands-on™ approach. This means that it is important that
the answers to key questions come as much as possible from the participants not the facilitator. In
othere words. it is anticipated that leaning will take place through a process ol discovery and
active participation. not through lecture and passive observation. For this method to be effective
it is necessary that the facilitator motivate the patticipants to take part in the exercises. This is
done by making the presentation as interesting as possible. Telling jokes. songs and role plaving
help o relax people so that they don’t feel shy. Iilms. posters and handout materials can help to
reinforee the messages being introduced.

AL the start of cach day s session. the activities of the previous day are reviewed by asking a
participant to summarize what was done and what was learned. Fach day the participants are
reminded about the purpose of the program so that they do not lose sight of the overall objective
of the training. 1 a section or procedure was not fully understood. these can be reviewed and/or
repeated.  Also. the facilitator should clearly show the linkage between each section during the
review period. In this way. important messages are continually being reinforced. At the close ol
cach day’s session, time is reserved lor questions. answers and comments.

It should be emphasized in the beginning that there are no right or wrong answers and that all
questions are welcome. In fact. when asking questions. i a wrong answer is given. the facilitator
does not point out the error. Instead the facifitator sayvs nothing but continues asking the question
until the correct answer s given.  Hesshe then reinforees the correct answer by getting the
participant to vepeat it for evervone 10 hear. I the majority of the audience is literate the answers
can be summarized on a flip chart of chalkboard for evervone 1o see. Pictures (sketches and
photos) also help. When showing what a good situation looks like. a set of photographs can be
used. ldeally. someone in the group. or an artist hired by the project. can sketch certain situations
relevant 1o the conmunity as no two communitics are identical.

I'he venue is also important, As it may be necessary to make special arrangements for a room or
place that can accommodate all of the participants. it is important that preparations and visits to
the communins be made well in advance of the scheduled meeting 1o avoid disappointing results,
Fhe venue. whether inside or outside should be at a place where there are few distractions. where
it is well it and where there is ample space for Hip charts and tor demenstrations. Also. as much
of the training is on-the-job type training. it is important that sufficient time is allocated o

~

finding suitable nearby examples for ficld work.

Finally. no one likes to come to a training exercise without refreshments. Provision for food and
drink should be arranged in advance.
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1.3 Proposed Training Schedules

Time Tech. Transfer

Training
Day 1. AM Introductions

Workshop objectives
PM ‘ Overview: collecting basic information
3.1 How water becomes contaminated

3.2 Bacterial Indicator Systems

Day 2. AM 3.3 The H;S test (Lab)
PM Preparation of paper strips for ward pilot programs
Day 33 AM : 3.4 Sample collection & processing

3.5 Coiliplate & Colistrip tests (Lab)

PM Overview: Pilot WQM Programs

‘Day 4. AM 3.6 Recording & interpreting results
3.7 Cleaning & disposing of contaminated samples

. Overview: Remedial Actions
PM

Training Evaluation & Closing
Day 5 AM
Preparing Ward Kits
PM
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2. Collecting Basic Information

2.1 Community Mapping

Purpose: 1) To document the layout of the ward. identifv important landmarks and locate
the position of the existing water supply and sanitation facilities.

2) To promote an awareness among the villagers of their existing environmental
health conditions. both good and bad.

Proposed Participants: The community at large (men. women and children). the water user’s
committee (H any ). relevant NGO and government personnel.

Expected Outcome: A ward map will be produced showing the location of all existing water
supply and sanitation facilities (latrines. wells. springs. pipelines. water sources. elc.) in
relationship to key landmarks.  This map will later be used to plot the location of potential
sources of pollution and determine water sampling points. :

Materials:

¢ large sheets of paper at least 1m square (eg. flip chart paper)
¢ Masking tape

¢ Coloured pens. markers or cravons

¢ Pads. pens and rulers for the participants to take notes -

Timing: 2 x 45 min.

Methods: (should be adapted to the experience/ preference of the facilitator and
community context)

1. After a brief explanation of the purpose of the traming program and an introduction to those
present. the facilitator asks for a volunteer to come to the tfront where the paper has been put
on the wall. to make a map of the community (village. ward and city).

2. The facilitator asks the volunteer to choose a coloured marker and draw in the main roads and
any strcams. rivers canals or ponds that run through the community. The audience can help.

‘wd

Next. the facilitator asks another volunteer to draw in the religious centres of worship. health
clinies. schools. and other community centres.

4. If the community is small. the location of other main buildings and public squares can be
included.
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The process continaes until all of the important landmarks are drawn in.

0. Using other colours, the main water supplies are located on the map: i.c. location of water
sources; public taps used by those without household connections to the piped svstem.
sources used during water shortages. spring catchment. tanks and standpipes as well as any
wells or rainwater tanks. For piped syvstems. the pipeline or area of ward covered by this
service ts drawn in.

7. Again another colour is used to locate sanitation facilities. and problem areas (eg. broken
sewers. waste dumps) that might be aftecting the sources of water & piped svstems.

atisfaction. it can be redrawn il it becomes 0o

8. When the map is completed to evervone's s
times during the course of the training so it is

cluttered.  This map will be used several
important that it is neat to begin with.

9. Reflection and syathesis of information: Looking at the map. the facilitator asks the group to
eive their impression on the reliability and quality of the water supphy for the various scetions
ol the ward (e.g. going form North-East-South-West). and svnthesise their assessment with
scores {or the points below:

Acess: Overall proportion of people with access to piped water svstem and variation ol service in
differctn parts of ward (eg. Access = 1/4-1/2: ¥2-3/42 3/4-100%: 100%)

Reliability (Water Quantity): Degree to which to piped water needs are met during the vear by
mena and women. for different water sources: frequency of service interruption: predictability
and influence of irregular delivery.

Water Quality Setting: perceived water guality ot different sources identified. protection of
waler souces, witer treatment.

Note: see examples ol scortng tables in Annex: Transect Walk. These scores should be
tested/adapted at beginning ol program.

10 A follow up step is to go to the field to verify the location of the kev water and sanitation
facilitics and problem areas (see section. 2.3 “Transect Walk™). 1t is at this time when the
facilitator and sanitarians note (for later use) potential sources of contamination or serious
environmental deficiencies that may contribute to poor water quality. The factlitator
proposes the organization of this exercise and requests a group of volunteers (men and
women) to go along the walk. The group discusses the path the walk will take and decides on

a time and meeting place convenient to all parties.

I'1. Finally. the facilitator asks the group to identify (if any) the location of sites of concern
believed to cause contamination of water and or health hazards to the community.

e
-
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2.2 Water Use Survey

Purpose: The purpose of this exercise is to determine how the community uses water and
what sources are used for each activity.

Proposed Participants: The community at large (men. women and children). the water user’s
committee (i1 it exists). relevant NGO and government personnel.

Learning Objective: It is expected that this exercise will reveal water use habits that may be
unsate or contribute 10 the contamination of the water supply or water used for consumption.
Such information is necessary lor the design ol a health and sanitation education (HSE) program.

Materials:

¢ About 20 - 30 medium sized envelopes

¢ Photos or drawings ol common uses of water: i.c. washing the baby. washing clothes.
washing dishes. washing vegetables. cooking. drinking. defecation. water garden. bathing.,
brushing teceth. cte.

o Photos or drawings of the water sources that exist in the ward and which are used at different
times ol vear (including during periods of water shortage: i.e. stream. irrigation canal. well.
standpipe. houschold tap. vard ap. ete).

¢ beans. sceds or card stock of at least two ditterent colours

Timing: 2 x 43 min,

Methods: (should be adapted to the experience/ preference of the facilitator & community
context)

I At the start of the sesston a discussion is initiated on what people use water lor. and where
and how it is stored in the home. ldeally. someone in the community who can draw makes a
sketeh tustrating cach use & storage means.

2. This is tollowed by a discussion of the different water sources available to the community.
Again shetehes are made illustrating each. H this is not possible. photos can be taken prior o
the mecting.

3. The drawings are then taped to the wall so that the water use habits are across the top and the

uses are along the left side ina column. Envelopes are then taped under cach picture at the top
and 1o the right making a matrix of rows and columns. See Annex for example.  An artist
hired by the project can be used to make siylized drawings of water sources and common
water use habits. '
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4.

0.

Fo start the exercise. all the women are given a handful of coloured beans and the men
another. Each participant is asked to go to the chart one at a time to cast a vote by placing a
bean in the envelope that shows the water source they themselves regularly use for each
activity. It is important to note that il a person is not involved in an activity (eg. if men do not
cook) that they should not vote in that column. Only those activities that the person actually
does should be considered. 1 children are present. they can be given a third bean colour and
ask to participate in the voting.

The voting should be in secret. in other words the matrix is put in a place where no one can
see how each person voted. like the hallway. This is so each participant is not influenced by
the others.

At the end of the exercise. the votes are counted and the results written on the envelopes.

A discussion is then initiated on what the group thinks might be an unsafe practice and why.
IFor example: If some people bathe. defecate or dump garbage in the stream and others brush
their teeth. wash their dishes. or even drink from the same stream. this 1s dangerous. See
Annex for other possible discussion leads.

This leads to a discussion on what the best source is for drinking and why. At this point there
is no discussion of boiling water for drinking purposes. or other means of treatment. This
comes later in the meeting. Drawings ol typical water storage containers are also kept for the
discussion of remedial actions.
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2.3 Transect Walk

Purpose: 1) To quickly assess the state of water supply and sanitation services in the wards

2) To cross-check/ complement some ol the information on the community map
and water use survey.

Eraposed Participants: Interested community members (men. women and children). the water
w8 committee (iFany). relevant NGO and government personnel.

{.earning Objective: Make systematic observations while walking through the community from

P

source(s) of water system(s) to selected delivery points.  This exercise will help collect

Beckground information necessary for the design of a focal WQM program.

wiaterials:

e e

-

Observation checklists developed tor the walk (see examples in Annex)

Semi-structured interview guide developed for the walk (see example in Annex)
Notepad & pencils
5-10 readyv-to-use H-S test containers.

Fiming: 3 X 45 min.

3lethods: (should be adapted to the experience/ preference of the facilitator & community
virsedext)

I3

I'he excercise is planned at the end of the first meeting (section 2.1 “community Mapping™).
A group ol men and women representing the ward and interested in water quality monitoring
agrees (o participate in the walk. At that time. the path of the walk an key places to visit are
decided. A suitable time and meeting place are set.

The team makes systematic observations while walking trom the source(s) of the community
water svstem(s) to selected delivery points.

During the walk. the group observes the quality ol the water supply and sanitation lacilities
using the observation checklists. Their observations are discussed with the community
members and explanations and insights recorded.  Water samples are taken at selected key
sites (where contamination is suspected or key public locauons). Households (at random) are
interviewed along the walk on the availability of water. scope and nature of use. conflicting
demands. alternative water sources through out the vear and water quality perceptions (see
example ol sem-structured interview guide in Annex).
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4. After completing the walk. the group returns to a suitable meeting place to discuss and
summarize the state of the water svstems and sanitation facilities observed. as well as the
views of ditferent community members regarding the use and access to services. adequacy
and regularity of water supply. and difterent water sources used through out the vear. This
mformation (along with the resuits of the H>S testing) will help guide the planning of the
local WQM program (sections 3 & 4).

5. The information collected through the first transect walk can be used to refine the observation
and interview guides and develop a scoring svstem of observations and community
satisfaction levels which can then be used in designing a more svstematic baseline survey for
this and other wards. '
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3. Monitoring Bacterial Water Quality
3. Monitoring Bacterial Water Quality

3.1 How Water Becomes Contaminated

Lab: Sources of drinking water & how it becomes contaminated
Bacteria in water supplies (What do bacteria look like? How hlg are thev?
How fast they multiply?)

Distribution of bacteria in water (homogeneous vs. heterogeneous)

3.2 Bacterial Indicator Systems

What indicators & why

What they don’t do

Description of two svstems: HsS paper strip & Coliplate™.

3.3 The H,S Test

Lab: basic salety & hygiene in the laboratory
Lab: preparing media & paper strips

100 mL. 20 ml.. 10 ml. & | ml. sample tests
Strip preparation versus bottle or tube preparation
Lab: Getting test tubes & bottles ready for use
Negative controls

3.4 Sample Collection & Processing

[Lab: Water sample collection. 1ap. well. stream and chlorinated source
Lab: Sample processing

Incubation

3.5 Coliplate™ & Colistrip™ Tests

Lab: testing of water samples with Coliplate™ & € ()llslllpx""'
Calculating coliform dnd E.coli concumatmn\

Quality Control

3.6 Recording and Intérpreting Results
H->S paper strip test

Coliplate™ & Colistrips™ tests

3.7 Cleaning & Disposing of contaminated samples

22
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3.1 How Water Becomes Contaminated

Lab: Sources of drinking water & how it becomes contaminated

Bacteria in water supplies (What do bacteria look like? How big are they?
How fast they multipiy?)

Distribution of bacteria in water thomogeneous vs. heterogeneous) -

Purpose: The purpose of this exercise is to show the participants why regular bacterial
testing 18 heeded.

Proposed Participants: Ward-level participants that will be involved in WQM monitoring.
water user’s committee. relevant NGO and government personnel.

Learning Objective: It 1s expected that this exercise will show how easily water can become
contaminated. that clear water 1s not necessarily clean water and that disease can be spread by the
fecals oral route with water as the transport vehicle. Participants will also be introduced to basic
characteristies ol bacteria and their implications in water quality testing.

i

Materials:

*

Matcerials for the HaS test: 1e. sterile sampling tubes. etc. (See Annex)

A wash basin

L J

<>

A pitcher ol boiled water. covered

L 4

A (Tip chart. black board or large paper with masking tape
Timing: 2 x 43 min. '

Methods: (should be adapted to the experience/ preference of the facilitator & community
context)

. First the facilitator initiates a discussion on what water-source the group thinks is safe to
drink i the city. The facilitator asks the question: “"How do vou know it*s safe?” The

answer is: the only way o find out 1t is sate is to test it

2. Pepending upon the group. a discussion can be initiated on why drinking water may not be
safe. linking it to the faecal/oral route of disease transmission and testing for bacteria.
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What Are the Causes of Diarrhoea?
(bastall answers on the board or Hip chart)

Expected answers: There are unseen organisms that can make vou sick it vou ingest them. OR
I here are tiny bugs that vou can't see that will make vou sick if they get into vour mouth and vou
swallow them,

Where Do You Think These Organisms Come From?
(Last all answers on the board or flip chart)

I'xpected answers: From inlected taeces. From another person. FFrom human waste.

Microbial versus chemical contamination: Discase-causing bacteria may cause illness within
24 hours or less: chemicals may cause disease such as cancer but it may take many vears of
consuming this water. This training will deal only with testing for microbial poltution. In other
words: testing for the presence of faecal matter in water that indicates that it is unsafe to drink.

3. This leads to a discussion on how the H2S test works.  For example. the facilitator explains
that there 1s a simple test to determine if water is contaminated. the H-S test. Inside the wbe
is a chemical that will permit bacteria to multiply. If the bacteria that come trom faeces arc
present in the water. the sample tube will turn black within 24-48 hours. It they are not
present. the tube will remain clear. Show a tube that is positive and one that is negative. The
details of the test will be explained in section 3.3,

4. Lab Demonstration: Ask someone from the group to explain what Kind of water s
definitely safe to drink and why.

Fxpected answer: Boiled water and bottled water. Boiled water because the organisms were
killed and bottled water because is supposed to be tested.

‘A

Ask someone to put some boiled water in a sample container to the 10 ml. mark. Make surce
the water is boiled and that no one touches the mouth of the wbe.

0. Fill a second sampling tube to the 10 mL mark with bottled drinking water. Make sure the
sample container is labelled (with a sample number) and note the type of water sampled on
the board with the date and time of sampling. See sample report tormat in the appendix.

7. Next. the boiled or bottled water is poured over three or more volunteer's hands letting the

waste water fall into a basin. Another volunteer takes a 10 mi. sample of this water from the
bhasin.
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8.

O

10,

The facilitator savs. “lets go out and find more water to sample.” One sample tube is given
to 5 volunteers. Any place where there 1s a source of water can be sampled. The location of
the sampling point. time of sampling. and sample number are recorded in the participants
field notes. The water that can be sampled may include rainwater. ditch water. well water. tap
water. water in houschold storage containers. ete. These tubes should be pre-numbered so
that they don't get mixed up.

The group returns to the venue and the sample numbers and locations are recorded on the
board. The samples are then put in a dark place to incubate overnight.

A discussion is then initiated on basic characteristies of bacteria and their implications in
water testing.  Participants are encouraged to volunteer answers to simple questions -
allowing the facilitator to gauge the level of knowledge of the group.

What do bacteria look like?

The tactlitator invites volunteers to come 1o the front and draw a bacterium.

Expected outcome:

bacteria vary in shape (spherical cocel. rod-shaped bacillic ete...)

‘bacteria arc very small single celled microorganisms found in our hands. mouth. intestines.

clear water. treated water. piped distribution svstem
not all bacteria cause disease

in water testing we are concerned in detecting bacteria that come from taeces of humans and
warm blooded animals

How big are they?

Once some drawings are made. the tacilitator ask participants to volunteer sizes of the bacteria.

I'xpected answers:

- bacteria vary in size: 0.5 - 15 Fm (1 Fm = [/1000 mm)
- single bacteria can be observed only with the aid of a microscope
- in water testing we detect bacteria by allowing them to muitiply and grow in the test
container: we can see them because we are looking at millions and millions of them in
~one bottle or tube

v
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How fast they multiply?

I'xpected answers:

- bacteria reproduce by dividing: one bacterial cell divides into two cells
- this division can happen at rates up to 100 times faster than with plant cells

- Fime tor one cell of Escherichia coli to divide into two;

¢ 1-2 hours in relatively clean water at 20 deg. C
¢ 20 minutes in friendly environment at 37 deg. C

- One bacterium dividing every 30 min. will produce how many bacteria afier 12 hours?
: 24
¢ answer: 100 777, 2106 bacteria! (277).

What is their distribution in a2 volume of water? ,
in other words, if there are 1000 bacteria in one litre of water, will every mL that you take
ouf from this volume have one bacterium in it?

Expected answers:
- bacteria are not distributed evenly in water like a cube o sugar dissolved in (ca (not
homogenous distribution) ‘

- bacteria come in clumps (heterogeneous distribution)

- one single test might not el the whole story: one voluie may contain many bacteria, next
volume none. therefore need for regular testing

- coliform deasities in distributions system vary - bacteria are not randomiy dispersed

- regular testing for presence/ absence of bacteria (frequency) may give better indication of
contamination than sporadic tests with quantitative techniques (concentrations or numbers of’
bacteria per unit volume)
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3.2 Bacterial Indicator Systems

What indicators & why
What they don’t do ,
Description of two systems: H-S paper strip & Coliplate™.

Purpose: - The purpose of this exercise is to mtroduce participants to basic principles behind
the microbial tests (H->S paper strip & Coliplate™).

Proposed Participants: Ward-level participants that will be involved in WQM monitoring.
water user’s committee. relevant NGO and government personnel.

Learning Objective: At the end ol this lesson the participants will understand: how bactenial
tests work (need for bacterial growth under optimum conditions. incubation time. incubation
temperature): the difference between positive and negative results: difference between qualitative
& quantitative testing: and. advantages and limitations of H,S paper strip & Coliplate™ tests.

Materials:

J Materials for the H,S test: i.c. stertle sampling tubes. ete. (See Annex)
. Materials for the Coliplate ™ and/or Colistrip™ tests

J A wash basin

. A pitcher of boiled water. covered

. A container with contaminated water

. A hp chart. black board or large paper with masking tape.
Timing: 1 x 43 min.
Methods:

I, Relerring (o the discussions ol the preceding section (3.1). the facilitator asks participants to
volunteer answers (o the following questions:

Given that you cannot see bacteria with the naked eve, how can yvou test for them?
(Listall answers on the board or flip chart)

Expected answer: yvou make them multiply in the test container. this means that yvou need?
- food o grow

- ime o grow

- optimum temperature 1o grow
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How can you make the test tell you if bacteria come from faeces of humans and animals?

Expected answers:

i

make a test environment that favours growth of enteric (intestinal) bacteria
include a specific indicator to show presence of enteric bacteria (e.g. colour change.
fluorescence)

'

2. The tacditator reviews rapidly the H,S test: Impregnated in the paper strip inside the tube is
a chemcal that will permit enteric bacteria to multiply quickly. It this happens. H,S s
produced (thus the name of the test) and reacts with another chemical also impregnated in the
paper that makes the contents of the tube turn black. More in-depth explanations can be
advanced depending on the technical knowledge level of participants.

el

Qualitative & semi-quantitative testing:

- The LS test s a qualitative test since it gives YES - NO results (black or clear)

When the contents turn black. we say that the test results are positive
- Il'there is NO black colour. we say that the test results are negative

i the contents of the test turn black 1t means that at least one indicatar bacteria was
present in the test bottle or tube at the beginning of incubation.

- What can be concluded if:

@ 160 mb test volume turns black? There 1s at Jeast | bacteria in 100 ml.

a 10 mb. test volume truns balek? There 1s at least | bacteria in 10 ml. (10 bac/ 100 ml)

a 1 mL test volume turns black? There i1s at least | bacteria in 1 ml. (100 bac,” 100 ml.)
Ry ovarvmy the sample volume. the TS test can be made semi-quantitative

4. Ihe facilitator then introduces the Coliplate™ test & demonstiates how to use it (see guide
m ey ). The following points are hightighted (these will be reviewed tn more depth in
section 34

v Conuacreial test (ready to use)

& Quantitative test o measure total coliforms and E.coli (common indicator bacteria in WQM)

#  Micro-wells contain special reagents. which make a blue colour appear il coliform bacterta
are present and which show fluorescence if the bacteria are £ coli.
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’

Application is simple. just dispense sample in micro-plate. incubate at 35 deg. C for 24 hours
and count micro-wells with blue colour (indicative of coliforms). observe under long wave
UV light and count the number of wells that turned blue and uorescent (indicative ol £
coli).

= Reler to (MPN) table to determine the Most Probable Number of coliforms and £. coli in 100
ml. of sample.

5. Advantages & Limitations:

H,S test:
- can be produced from first reagents available in-counury
- edsy 1o carry out & casy o interpret results

inexpensive

prepared paper strips can be stored at room temperature in dark for more than 6 months

b

semi-quantitative

Coliplate™ test:

[

quantitative test
- specific for E coli (but need UV lamp)
- must be imported & need foreign exchange

- expensive
6. Cost comparisons:

Indonesia (Kromoredjo & Fujioka. 1991):
Colilert test: ~ US$6.50  (five-tube tests. no shipping costs included)
P'A + MUG: US$1.62  (five-tube test. no cost of preparation included)
CHLS test: UIS$0.62  (five-tube test. no cost of preparation included)

Panama (Sanchez & Dutka. 1997):
Coliplate test: US$2.70 (US$4.5 in Jan. 2001) - no shipping costs included
Colistrip test: US$1.00 (LIS$2.6 in Jan. 2001) - no shipping costs included
LS test: US$ 0.05-0.12 (one wbe test. reagents & supplies only. depending on #
produced)

7. At the close ol the session. two tubes are given Lo 4-5 volunteers to collect samples at home.

These tubes should be pre-numbered so that they don't get mixed up. One of the samples
should be boiled water. which is used as a control.
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3.3 The H,S Test

Lab: basic satety & hygiene in the laboratory
Lab: preparing media & paper strips

100 mL. 20 mL. 10 mL & 1 mL sample tests
Strip preparation versus bottle or tube preparation
Lab: Getting test tubes & bottles ready for use
Negative controls

Purpose: The purpose ol this section is to show how a low-cost water quabhty test works and

how it can be prepared.

Proposed Participants: Ward-level participants that will be involved in WQM monitoring.
water user’s committee. relevant NGO and government personnel.

Learning objective: At the end of this lesson the participants will understand how the H,S test
works. how to prepare sample botties and tubes and how to sterilize the containers for use.

Matenrials:

. I:nough sample test tubes with heat resistant lids tor about 20-30 samples

. Any tvpe of clean glass bottles with volume of 130 mi. 1o 200 ml. with heat resistant hid
) Absorbent paper (non toxic or Whattman filter papers)

. A steamer for sterilization or autoclave (if available)

o Reagents to prepare the LS media in hiquid torm

. Triple beam balance or other scale

. 2-3 pots of at least 500 mL capacity

. Pipettes S m: & 1 ml. clean & sterile

. Graduated (sterile) evhnders (100 mL)

. A 10 ml. pipette graduated in 0.2 ml intervals or a small graduated cyvlinder
. Marking penctl wax and 7or permanent marking pen

. Masking tape

. A ruler graduated in centimeters and millimeters

. Yaper towels

. Paper foil (Aluminum)

. Hot air oven to dry papers

. 2 to 3 hiters of distilled. bottled or dechlorinated tap water

. 300 ¢ of sugar or table salt (for practicing how 1o use balance)
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Timing: 3 x 45 min
Methods: (use Module 7: Water Quality Control Techniques in Annex as a guide)

I. The facilitator goes first over safety and hygiene precautions while working with mxcmhlal
testing. (A handout is provided in the Annex tor distribution)

Hygicne and Safety Precautions:

e following precautions are essential. not only to avoid contamination of the samples and
culture medium. but also to avoid the danger of infection to stalt conducting the microbiological
sts,

O Keep finger nails short: use hair and beard protection it necessary

& Wash hands with soap and warm water before and after microbiological examinations as well
as alter use of the toilet.

O Do not touch vour mouth or eves while working with the test bottles.

O you cough or sneeze. cover vour mouth, Clean and dry vour hands belore continuing work
with the microbiological preparations or examinations.

0 Keep vou work clothes clean.

O 1vou teel sick vou should not work with the tests.

& Do not cat. drink or smoke in the working area.

Cleaning the working arca:
The working surtaces must be cleaned and disinfected hetore and aficr cach use.

N Washing the surlace with detergent and water removes dust but does not eliminate ail
germs. U is essential to disinfect the working area. A cheap solution 1o disintect all

surfaces after they have heen washed is o use bleach or chlorine thome disinfectant with
3.23% ol available ¢hlorine) mixed with water.

Cleaning solution
Place the bleach (or domestc chlorie) in a clean container and then add the
water in the tollowing proportions:

BLEACH WATER

Sml (1 tea spoon) plus 0.5 liters (2 cups)
15 m (1 table spoon) plus 1.5 liters (6 cups)
4] The chlorine solution must be left to rest for at least 30 seconds ol the surface to be

dhisinlected o ensure this is well done.

In casc of accidents or spills: Refer to handout in Annex for instructions
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2. The next step is to prepare the H,S media:

The concentrated medium used in the test is prepared from the following ingredients. These are
dissolved by stirning into distilled or non-chlorinated tap water.

H,S media:

Bacteriological peptone.................c.oooviiiiieiiei e 4009
Dipotassium hydrogen phosphate..................c.cccccociiiiiiiiiicc, 309
Ferricammonium citrate ... 1.50¢g
Sodium thiosUIPhate ..o, 200g
TEEPON ... e e 20mL
Water, distilled or boiled tap.................ooi i 1G0.0 mL

Show participants how to use a balance and allow them to practice weighing reagents (use table
salt or sugar for example) and how to use pipettes (use water) before letting them prepare the
media.

3. Prepare the paper strips.  These are the carriers for the H.S media.  The strips can be
prepared by cither placing them into test tubes or bottles and adding the 1S media into them - or
- by placing the paper strips on sheets of aluminum foil paper and adding the media into them.
The last option allows for the preparation of a stock ol impregnated papers that can be stored for
Fater use. Both options are outlined below. '

- The LS est allows o estimate different degrees of contamination by using different volumes
of water samples with higher or lower amounts ol 1S media impregnating the paper strips.
The following are recommended variations.

Test Sample Volume Volume of H,S media Recommended Use
added to paper strip
I ml 0.5 ml. untreated waters or waters

with suspected
contamination

10 mL 05mbL . untreated waters
20ml. I ml. treated waters
100 ml 25mil. treated waters in well

maintained systems
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Preparing paper strips inside test tubes & bottles:

¢

Taking non toxic absorbent paper. or Whattman®: # 3 filter paper. place a sufTicient amount
in cach container so as o allow the paper to readily absorb the required amount of H,S
culture media. Reler to table above for the volume of media required. Whatever absorbent
maltcrial is used. it must be cut to a size that will be able to absorb all of the media. This may
require some experimentation beforehand.

The tubes or bottles can then be loosely capped (do not tighten the caps) and autoclaved for

IS minutes at 115°C. Then. with the caps still lightly loose. dry them in an oven at 535" C.

Any type of glass bottles can be used for the 20 and 100 mL tests. as long as they are casy o
clean. with a capacity of 50 ml to 200 ml. and with a heat resistant cap.

For the 10 ml. and | ml. tests. use 16 x 150 mm test tubes with heat resistant screw caps (or
equivalent).

Onee sterthized. and after they have cooled. the caps should be tightened and the tubes &
bottles marked with a line indicating the appropriate volume ol sample to be filled (sec
below). The bottles should be stored in a clean dark place. They can be stored for up to six
months.

PPreparing stocks of paper strips (dry oven method):

L4

Place several pieces of non toxic absorbent paper. or Whattmank # 3 filter paper. on an
aluminum foil sheet. The size of the paper should be big enough so as to readily absorb the
required amount of 1S culture media.  Refer to table above for the volume of media
required.  Whatever absorbent material is used. it must be cut to a size that will be able to
absorb all of the media.

Place the aluminum sheet with impregnated paper strips in an oven to dry. [t is important
that the oven is not too hot as the papers may scorch or catch fire. Dryving the paper strips at
about 70 deg. C (160 deg. F) for 20-25 minutes should be sufficient. They should be kept
long enough until they are dried but not too long as to burn them brown.

The dried pads or strips are put into a sealed plastic bag. an envelope. or clean glass jar and
scaled from humidity for later use. Reagent impregnated paper strips can be stored for several
months it kept dry and in the dark.

While the paper strips are drving. the H,S test procedure is demonstrated. 1 the paper strips

were prepared inside the test tube or bottle and sterifized. skip the point 6 below and go
dirccety o point 7: “marking of test volumes™. ‘
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0.

Sterilizing the tubes with paper strips: before going to the field o collect water \amplgs

test tubes and. or bottles with paper strips must be sterilized as follows:

O

N
\r

>

3
v

Ve

~J

Wash the caps and tubes carelully and allow to air dey (use soap. the test tube brush. and
rinse thoroughly with clean bottled or boiled water).
I'or cach test tube or bottle vou are preparing:
- Cut one dry impregnated paper strip into smaller. thin strips so they can casily fit
through the mouth of the test tube or bottle.
- Carclully place the thin strip pieces inside the tube or bottle.
- Loosely fita cap on cach tube or bottle '
- Cover cach cap with a small piece of tin foil to protect it from the heat (this helps the
cap last longer).
= Place the covered. capped tubes or bottles with the strips in them onto a baking sheet.
then into an oven preheated to 1H0E C.
- Keep the wbes/ bottles in the oven lor 5-6 minutes. Be carelul not to burn the paper
strips.
- Carefully remove the tubes/ bottles from the oven and allow them to cool for 10
minutes.
- Tighten the caps and remove the tin foil.
Sterilized wbes/ bottles with paper strips can be stored in a dark place at room temperature
for up 1o 12 months.

Marking of test volumes for bottles & test tubes (refer 1o drawings in Annex handout).

For tubes which are going to be used to test 10 ml. water samples. add 10 ml. of water (with
the help of a 10 mi. pipette or small graduated cvlinder) to one empty tube and using a
permanent marking pen make a mark on the tube at the maximum height of the added waier,
Using this mark as a guide. prepare as many tubes as needed with a 10 ml. mark line
(masking tape can also me used to do the markings).

IFor tubes which are going to be used to test | mb. of water sample. add 9 mL of water to onc
empty tabe and using a permanent marking pen make a mark on the tbe at the maximum
height of the added water. Then add | ml. of water to the 9 ml. already added and make a
mark at the new total level (ie. the 10 ml. level). Using these 9 mL and 10 mL marks as
guides prepare as many tubes as needed. )

Similarlv, for 20 mL and 100 mL tests.  bottles are marked with a line or tape at the

appropriate volume mark (use a graduated cvlinder to measure the volumes in the guide
bottles).
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8. The test tubes and bottles are now ready for use.

Note:  Sterilization can also be done by steam (e.g. in a rice steamer) for 30 minutes. If an oven
is used it should have a thermometer in it il possible so that the temperature can be monitored.
The temperature should not rise too much above 110 deg. C to prevent melting the plastic cap or
scorching or burning the paper strip. When cooled they can be stored in a clean place until
needed.

9. While the tubes are being sterilized the concept of a control is fust introduced. It is
important that every time samples are collected. a control sample is tested. The control can be
cither boiled water or bottled water. in other words: water that is known to be suitable for-
drinking. '

1O, The water that is used as the control is also used lor dilutions 1.e. 9mi. of difuton water and |
ml. of sample. Every time a 1 mL test is performed. the dilution water should be tested as a
control,

NOTL:: The facilitator explains that when a control is positive it means that either the tube was
accidentally contaminated during sample collection. the sterilization process was not effective or
the water used for the control was contaminated. In these situations. the results obtained cannot
be considered valid.

F1. At the close of the session the facilitator asks for questions. 1t is important that the concept of
the test is well understood as well as the basics of aseptic technigue.
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3.4 Sample Collection & Processing

Lab: Water sample collection. tap. well. stream and chlorinated source
Lab: Sample processing
Incubation

Purpose: The purpose of this section is to show how a low-cost water quality test works and how

it should be performed.

Proposed Participants: Ward-level participants that will be involved in WQM monitoring.
wiler user’s commitlee. relevant NGO and government personnel.

Learning objective: At the end of this lesson the participants wili have learned proper
procedures to colleet water samples and carry out the H,S test.

Materials:

¢

Fnough ready-to-use sample test tubes/bottles with heat resistant lids for about 20-30
samples :

Marking pencil wax and /or permanent marking pen

Masking tape .

A ruler graduated in centimeters and mitlimeters

Paper towels

to 3 liters of boiled or bottled dechlorinated water

Incubator -

Data recording sheets (see Handouts in Annex)

Timing: 2 x 45 min

Methods: (use Module 7: Water Quality Control Technigues in Annex as a guide)

Choosing the test sample volume:

O In situations when bacterial water contamination is not very likely. such as water
samples from a properly working svstem and which includes chlorination. two large
sample volumes (20 ml. or 100 ml.) are used in adequately marked test bottles.

¢ For untreated water samples. or waters in which high contamination levels are
suspected. two small volumes of sample (10 ml. and 1 ml) are used in adequately

marked test tubes.

Collecting the samples:

The sterilized bottles or test tubes must be opened only immediately before collecting the
water sample.
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I the sample is non-chlorinated water from tap. the sample can be collected
directly into the test tubes or bottles previously prepared. Turn on the tap and let the
water run freely for 30 seconds. Then place the opened H,S paper strip bottle or test
tube under the tap and fill it up to the appropriate volume mark. Close the container.
shake it well and incubate as soon as possible.

Due to the very small volume to be collected. | mL tests require an additional
preparation step before the sample can be taken. Use in this case local. botled tap
water. Carefully. through a sterile technique. add the boiled water until it reaches the
9 mlL mark BEFORE taking the sample. Then the water sample is carefully added
until it reaches the 10 ml. mark.

I the sample 1o be tested is non-chlorinated water from a well. spring. or storage
tank . take the sample using the same container that the home owners normally usc o
collect the water. rinsing the collecting container at least three times in the water o be
collected (do not put the rinsing water back into the water source. well or tank) .
Carefully pour the required volume of test water into the test tubes or bottles utilizing
this rinsed utensil. Cap. stir and incubate as soon as possible.

To simplify the transter of sample from the large container to the 10 mil and 1T ml.
test tubes. pour water from the container into a cup or glass which has been sterilized
by having boiled water poured into it and letting it stand for 2 to 3 minutes. Pour out
the botled water. add the sample water and follow the above described procedure.

If the water sample comes from a chlorinated water source. take the sample in a
sterilized bottle (of 120 ml to 150 ml capacity) containing 0.1 ml of 3% sodium

- thiosulphate (Na»S-0;). This chemical is used to neutralize the chlorine in the water

sample.  The thiosulphate solution should be added to the sampling bottle prior to
sterilizing. After collection of the sample. keep the bottle with water sample in ice or
refrigerate it alter collecting until such time it can be processed. Iced or refrigerated
samples should be tested within six hours. Non-refrigerated samples should be tested
as soon as possible.  To process these samples. carefully pour the water sample
directly into the bottle or test tube that contains the indicator paper swip until it
reaches the appropriate mark. Belore pouring the water. flame the neck or opening of
the sample collection bottle.  Cap the paper strip bottle or tube. stir it well and
incubate. as soon as possible.

Labelling of tubes and bottles:

The bottles and test tubes must be labeled immediately before cach sample is taken to
allow them to be properly identified. -~ The label should include the following
information: ‘

[dentification number. :

Origin of the sample (place. tvpe ol installation. ete.).

Volume of the sample.

e Date and time the sample was taken.
This information must also be recorded th a icld data sheet (sce landout m Annex)

N
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4. Preservation and incubation of samples.

0

When the samples are collected directly into bottles or test tubes (with paper strips).
these samples must be incubated as soon as possible at a temperature between 26" C
and 37" C. The preferred temperature is 35" C. A low price incubator. such as the one
deseribed in the Annex (rainee Handouts) can be used.  Incubation should continuc
for a maximum ol three davs. ' '

When the samples are collected in bottles that have been sterilized with sodium
thiosulphate (without a paper strip). they must be stored in ice or relrigerated until
they can be processed. such as was previously described.

Preparing the Negative ("N") Control:

&

Y

Q

Open a small bottle ol non-carbonated water just belore pouring it into the test tube.

Add 10 mlL of bottled non-carbonated water into a tube marked (N) up to the wop
mark. You may also use water that has been boiled for one minute (then cooled to
room lt:mpcl‘aturc) as the control.

Immedhately cap the tube and place it in the incubator with the other sample tubes.
Cover all tubes with a piece of foil paper to protect them from the light of the
incubator (see illustration in the Trainee Handouts in Annex).

Notes and Hints:

When the sample volumes are only 10 ml. or 1 ml.. be very careful not 1o overlill the
wibes. 11 vou happen to add a little more vour results will still be valid.

Timing is important. so plan ahcad. The 11,8 test should be started right alter the
sample is taken whenever possible: You should have sterilized and marked the tubes
belore going to the field to colleet yvour samples.

Never use moldy or darkened LS paper strips to do vour tests.

When vou take out a new paper strip from its glass jar or plastic bag. make sure vou
close the containers tightly again as soon as possible. This will help keep the
remaining paper strips as dryv as possible and allow them to last fonger.

11" the negative control test shows any darkening (a positive result). the tests results off
the other samples vou processed along with itare invalid. A darkening of the strips in
the negative control test tube means that something in the way vou are doing the tests
is not working.  You cannot draw any conclusions from vour testing. You should
repeat the testing if possible making sure vou do not contaminate anything.

NMake sure that the temperature in the incubator does not rise much above 39 €
thigher temperatures may kill the bacteria vou are tryving to deteet.)
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3.5 Coliplate™ & Colistrip™ Tests

Lab: testing ol water samples with Coliplate™ & Colistrips™
Calculating coliform and E.coli concentrations
Quality Control

Purpose: The purpose of this section is to show how a commercial water quality test for
coliform bacteria and E. coli works and how it should be performed.

Learning objective: At the end ol this lesson- the participants will have learned proper
procedures to collect water samples and carry out the Coliplate™ & Colistrip™ lests.

Materials:
* Coliplate™ & Colistrip™ Tests (6 of cach).
*  Marking pencil wax and /or permanent marking pen
*  Masking tape
* A ruler
*  Paper towels
*  lliter of boiled or bottled dechlorinated water
* A container with contaminated water
*  Incubator
*  MPN tables for interpreting results (see 1rainee andouts in Annex)
*  Data recording sheets (see Trainee Handouts in Annex)

Timing: 1 x 45 min
Methods: (see procedures in Trainees Handouts in Annex)

I.  The facilitator first reminds trainees of the use of Total Coliforms and E.coli as indicator
organisms in WQM.

2

The Coliplate™ & Colistrip™ tests are then demonstrated (see Trainee Handouts in Annex)

‘ad

Trainees are then divided into groups and are given one Coliplate™ & Colistrip™ plates to
perform the tests. Plates should be labelled properly before testing a water sample.

4. Samples are incubated & results are measured the following day.

5. Trainees are explained that these tests can be used to confirm H,S paper strip results and
establish £ coli densities during the pilot programs (for example on about 10% ol the
samples taken) in order to convince themselves and water authorities of the validity of HaS
test results. The Trainees are explained the use of the MPN tables for interpreting results.
This is reviewed the lollowing day when test plates are actually examined and indicator
concentrations are estimated.
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3.6 Recording and Interpreting Results

H-S paper strip test
Coliplate™ & Colistrips™ tests

Purpose: The purpose of this section is to discuss the results of the sampling done in previous
days and 10 show trainces how this test can be used as an cducationai tool as well as an carly
warning sign ol a contamination problem.

Proposed Participants: Ward-level participants that will be involved in WQM montitoring.
water user’s committee. relevant NGO and government personnel.

Learning objective: At the end of this lesson the participants will have learned how the test s
used 1 a WOM program. and how it can be used to educate the community on why they should
disinfect and protect their drinking water.

Materials:

* I'he test bottles. tubes & plates of all previous testing

# - Marking pencil wax and /or permanent marking pen

*  Masking tape

* A ruler graduated in centimeters and mithmeters

* A [hip charte black board or large piece of paper

* - MPN tables for interpreting results (see Trainee Handouts in Annex)
Data recording sheets (see Handouts in Annex)

*

Timing: 2 x 45 min
Methods:

b Atdter reviewing the topies covered in Day 2. the group examines the results of the tests done
on (alh) previous davs. How the HsS test reacts on ditferent types ol water is noted.

Interpreting and recording the results of the H,S test:

o Inspect the samples dathy for up to three days. or for up to 5 days if the temperature in yvour
incubator 1s below 36 deg. C (since bacteria take longer to grow at lower temperatuares).

e The test is considered positive it it shows any blackening of the indicator paper strip inside
the bottle or test tube. In this case. mark a =+ on the record sheet on the day the black
colouring first appears. H no black colouring is observed mark a "-".  The table at the end of
this section can be used as a guide for the interpretation of results. Record the results and
vour observations in the record sheet (sec Trainee Handout in Annex).
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* Remember: when boiled water is used to prepare the 1 mL test tube. a “negative control™
must also be incubated with the samples. This is a test tube to which only 10 mL of the
botled water that was used to prepare the samples is added.

* Note: a negative result (no darkening of paper strips) s fine. It means there are no
indicator bacteria present in the sampled water. A positive result (paper strips turn
black) means there are bacteria present.

(%)

. The facihitator then illustrates how the test reacts over time: i.e. after 24 and 48 hours of
incubation. For example. a sample that is positive on day one is more contaminated than a
sample that becomes positive on day two. In other words. the test can also show the level of
contamination by how ftast it changes color.

QUESTION: If two 10 mL samples are collected at two different places in the distribution
svstem. and one turns black after 16 hours of incubation and the other after 50 hours of

incubation. which one 1s more contaminated? Which one presents the greater risk to health?

ANSWER: The sample that reacted first. as more organisms cause a reaction in less time. For
example: The more people vou have to plant the rice. the quicker it gets done.

3. The test can also show the level of contamination by the volume of the sample collected.

QUESTION: I 1 mL and a 10 ml. samples are collected and both change color at the samc
time. which one is more contaminated?

ANSWER:  The sample with the smaller volume as there are more organisms per unit volume
than in the larger sample.

4. Finatly. the test can show degree of contamination by the intensity of the color. For example.
i the color of one sample is gray and another is black. which is more contaminated?

ANSWER:  The sample that is blacker,

S. 1 the control is positive what does this mean?

QUESTION: If boiled water causes the 1S test to turn black. rwhal does this signifyv?

ANSWER:  Lither the water was not boiled. was not boiled long cnough. the container the
boiled water was put in was not clean or the boiled water was muixed with

unboiled water.

N
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Table. H,S Test - Interpretation of Results

Volume of Amount of Observations
Sample with a bacteria per
positive result 100 mL
1 mL 100 or Probably more than 200 bacteria/100 mL if
more the blackening takes place very fast and very
indicator | intensively (less than 18 hrs.).
bacteria '
10 mL Probably more than 100 bacteria/100 mL if
10 or more the blackening takes place very fast and very
indicator bacteria | intensively (less than 18 hrs.).
20mL | 5 or more Probably more than 50 bacteria/100 mL if the
indicator bacteria | blackening takes place very fast and very
intensively (less than 24 hrs.).
1 or more
100 mL | indicator bacteria | Probably more than 10 bacteria/100 mL if the

blackening takes place very fast and very
intensively (less than 24 hrs.).

0. Interpreting the results of the Coliplate™ & Colistrips™ tests: The lrainces are explained
the use ol the MPN tables for interpreting results. They are shown the resulis of all the plate tests
performed the day before - and the luorescence under UV fight of £.coli contaminated samples.

The Factlitator then records on the board or Rip chart the most probable number of indicator
hacteria lor the different tested samples. asking trainees at random to provide the answers lor

cach plate.
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3.7 Cleaning & Disposing of Contaminated Samples

1. Test containers with bacteriological growth

Any sample that shows any indication of bacteriological growth must be sterilized before final
disposal. Sterilize in an autoclave the bottles or test tubes. with their contents and loose lids lor
IS minutes at 15 to 20 Ibs. of pressure.  This process kills any bacteria present in the test
containers. ‘

I an awoclave 1s not available. the containers. and their contents. can be disinlected as follows:

 Prepare a disinfectant solution in a plastic bucket (such as the one deseribed at the end of the
section). Fill the bucket up o halt its capacity.

< Carclully pour into a toilet or a latrine any cloudy sample or any sample whose color has
changed. which is evidence of bacteriological growth.

< Immerse cach empty test container-in the bucket with the chlorine solution. Leave it there for
at least 30 minutes.

< Alterwards. caretully remove the containers trom the bucket and rinse with tap water.
Dispose of the empty plastic containers in a recyeling bin and. il one 1s not available. in a
garbage pail. 1 the containers are non disposable bottles or test tubes. wash them with soap
and rinse carcfully before storing.

R/
‘.0

The following day discard the chlorine solution in the toilet and rinse with a lot of water.
% Always use protective goggles and rubber gloves when handling any strong chlorine solution.
2. Test or sample collection containers without bacterial growth

Il the samples do not show any indication of bacterial growth. they can be disposed in a wash
basin. wilet or latrine. Rinse very carefully the wash basin as well as the empty containers.
Disposc of the empty plastic containers in a recvcling bin and. il one is not available. in a
garbage pail. 11 the comainers are non disposable bottles or test tubes. wash them with soap and
rinse carefully before storing.

Chlorine disinfectant solution: Add a solution of sodium hypochlorite 10 a clean container and
mix it immediately with water in the following manner: 200 mL of bleach (5% available
chlorine) for cach litre of water - or - 100 mL of sodium hypochiorite solution (10 10 12%
available chlorine) per litre of water.

(4
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4. Setting Up A Local Water Quality Monitoring Program
To protect the health of families in the community. it is important to be able to detect the
presence ol harmiul microorganisms in water before it is consumed. 1 this can be determined
on time. corrective measurers can be applied thus preventing diseases and epidemics. It is
necessary for this purpose to take regular samples. since water quality can change very rapidly. It
i1s also necessary to identity the most adequate way. in each community. to utilize the information
obtained from the water testing to protect water quality and human health.
Activities that a water quality program in each community can implement:

< Water quality testing at some ol the most important supply system locations.

< Inform health authorities and the community of the test results and the measures that they
should take to proteet their health.

< Pducate the community about the causes ol contamination.
o Plan and implement protection measures for water supply sources.
% Install adequate treatment systems.

“  Lnsure the proper operation and maintenance of supply and treatment systems.

D)

s Promote public dialogue and cooperation with the responsible government authorities.

The bacteriological tests learned i this course may be conducted by local technicians in
collaboration with water and health authorities. facilitating the availability of information to the
community. But information alone is not enough. Houscholds and local organizations are also
required to implement measures conducive to the improvement and protection of drinking water
quality.

I'he 1ollowing sections provide basic elements that should be considered in setting up a pilot

community-based  WQM  program.  Also refer 10 Module 7: Water Quality Control
Techniques in Annex for further reading.
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4.1 ldentifying Sampling Points

Purpose: The purpose of this section is to identifyv points where water samples should be
collected. Sample collection technique and the recording of field data are reviewed.

Proposed Trainees: Community participants that will be involved in WQM monitoring.  water
user’s committee. relevant NGO and government personnel.

Learning objective: By participating in the process ot sclecting sampling sites it is expected that
the participants will begin to understanding the logic behind a WQM program. Also. it 1s
expected that the participants will be able to properly collect water samples and carry out a
simple sanitary survey at the completion of this training sesston. :

Materials:

* The community map showing the community’s water supply (see section 2.1).
* Pens and paper to. draw a new map. if necessary.

* Data sheets (see examples in Annex: Trainee Handouts)

* Several 1,8 readv-made bottles / tubes to take samples.

* Wooden matches.

* Report forms or note pads,

* A container to carry the samples.

Timing: | x 43
Methods:

1. This is the first step n establishing a local WQM program. Betore reaching this point.
selected community members were trained on the preparation and use of the H-Stest (section
3). the community decided to participate in 2 community WQM program. and the mapping
and transect walk exercises in the community were carried out (see section 2).

2. The facilitator can begin by going over the data sheets. The formes) used to record the
sampling points and results of testing is put on the wall and explained.

-~ O . . . - . *

3. Then the tubes of samples collected in the transect walk (section 2.3) are examined and the

results recorded with a plus for positive and a minus for negative.

4. The results of the carlier sampling done at home by volunteers is also recorded by those who
collected the samples. In this case. the person who collected the sample explains the
conditions where the samiple was coliccted and whether or not they expect the resuits to be
positive or negative. ‘

tNote: Depending when these samples were 1aken the tubes mav still be negative. Black
colouring ofien does not start 10 take place until — afier about 18 hours of incubation.
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5. The ftacilitator then initiates a discyssion on the results of each of the tests.

QUESTION: Which water is safe to drink and why? Which water is not safe to drink and why?

6.

This leads 1o a discussion that only after the water has been tested can we tell that it is safe.
Therelore samples must be collected from all those places where the water is most likely to
become contaminated.

The community map (section 2.1) is used to identify the sampling points for the locality.

The facilitator initiates a discussion on where the group thinks samples should be collected
and why. Some points the facilitator should keep in mind during the discussion:

Identifying the sites where samples should be taken. and how frequently. will depend on:
the available resources. the number of persons that may become ill through contamination
of a specilie site. the tvpe of water source and water supply svstem. and the quality ol the
walter.

Properly operating treatment plants. producing good quality water. do not need to be
sampled as often as those with operational problems.

Water pipes (water distribution networks) that regularly lose pressure (periods without
water) must be sampled at more sites and more olten than those which always maintain
pressure. - When “water supply is cut™ the pipe can become contaminated with waste
water [rom outside the svstem,

Certamn points in the pipes/aqueducts. or the community are more important than others
and require more lrequent samiples being taken. These are places where there are:

- many children (such as schools. Kindergartens. ete):

- old people (such as retirement homes):

- sick people (such as clinics and hospitals).

Samples should be wken in public wells at least twice a vear. and one ol these samples
must be tahen during the rainy scason. 11 the well supplies many families. the frequency
ol the sampling must be higher. particularly il the individuals are not used to disinfecting
their water.

In llomes with their own wells or where drinking water is kept in buckets. containers or

waler tanks. samples can be taken just once a vear. on a random basis. if the community
considers itappropriate and il sufficient resources are available.
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1.

I b

e When water is sold to individual homes from water tank trucks. a sample per truck must
be taken at least once a week or once a month. depending on available resources (One
should not pay for contaminated water!).

It should be kept in mind that. many times. a water pipe svstem is not sufficient to supply
the whole community. either because there is not enough water during the dry scason. or
because the pipes never reached certain districts of the community.  An effort must be
made to know the community and the use of the different water sources available (see
section 2.2). In general. those not served by a water distribution system (pipes) are also
those that consume the most contaminated water and the ones that have the least amount
of resources to combat diseases.
The sampling points are marked on the map with numbers o identify them. Begin by
marking critical public sites (e.g. public wells. stand pipes. health clinics. water trucks.
school. vard water fountains). These numbers for public sampling points should. be kept
fixed. A fixed numbering system prevents errors in the event samples are mixed up: i.e.
cach sampling point is identified by the same number each time. This also allows the water
authority and the sanitarians responsible for the community to identify- changes in water
quality over time.one ol the objectives of the WQM progam. If private homes are sampled
(c.g. as part of hygiene awareness raising). the numbering system may reflect this (e.g. HI.
12, ... stand for Household 1. Household 2....)

After it 1s agreed that those points selected should be the sampling points for the ward. the
participants accompany the ward WQM technicians to collect samples.

At cach sampling station. the sampling technique is demonstrated by the ward trainees. Taps
can be flamed. but it is not necessary. as it is the quality of the water that is being brought
to the home that is important. A sample can even be taken directly from the container ol a
ward member collecting water at the sampling site (but this is recorded in the data sheet).

Notes:

o All public wells. the spring catchment and all distribution points including water storage
tanks should be sampled. House connections need not be sampled unless done to show
that a poor plumbing connection or an unclean houschold storage container can contribute
lo a contamination problem.

e 1l it s the quality of the water in the piped system that is being checked. then the taps
should be Mlamed. I laming is done. it is not necessary 1o use a Bunsen burner. Three or
four wooden matches held together are ignited and held under the tap until the water
droplets at the mouth of the tap turn to vapor. ‘

It is important to note that the sample collector’s hands should not touch the mouth of the

sample container. nor should he/she put the cap on an unclean surface while taking the
sample. A trained sanitarian will be able o demonstrate the correct procedure for opening
and holding the container and cap.

Belore or alter collecting the sample (prelerably belore). information on the location and
number of the sampling station. date and time of day. ete. are recorded.
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0.

18.

An inspection tcalled a sanitary survevy is then done to see if the tank is clean. il there are
sources ol pollution nearby. or il there are any components in need ol repair or replacement -
like taps. tank covers. ete. The facilitator and the trainees keep there own notes.. This permits
the Lacilitator to see who recognizes what. The various observations are discussed later on
in the session and il neeessary the sites are revisited.

Also. 1l the water is noticeably turbid this is recorded as well. Checking turbidity can be
done by filling a white basin with water. 11 the water is turbid it will appear milky. brown or
colored in the basin. '

The sampic number is marked on the sample container and the group moves on to the next
sampling site. At cach site a dillerent ward traince does the sampling with the lacilitator
looking on to see il there is any accidental contamination: for example. the cap ol the
sampling tubce placed in an unclean place. cle.

Upon returning to the training venue. the facilitator initiates a discussion on which sampling
points the group think are the most contaminated. What problems were observed like
sources ol pollution and maintenance problems. What does the group think can be done
about these problems?

The tubes of the day 's sampling are then left to incubate overnight.
Notes:

*  Looking lor potential sources ol pollution. construction delects or other problems that
can cffect water quality is called a sanitary survey.

* |t may be necessary to equip the trainees with flashlights so that they can see in dark
places properly.

* Turbidity is an indicator that either surlace water and/or pollutants are entering the
systen.
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4.2 Roles and Responsibilities

Purpose: The purpose ol this section is to define a local WQM program. develop an action plan
and determine who will implement it

Proposed Trainees: Community participants that will be involved in WQM monitoring. water
user’s committee. relevant NGO and government personnel. NOTE: This exercise ~<cannot be
done until technical training on the LS test (seetion 3) has been completed.

Learning objective: To gain skills in planning and program development.
Materials: A Mip chart. black board or large piece of paper with masking tape.
Timing: 2 X 45 min.

Methods:

The questions of WHO. WHAT. WHERE. WHY AND WHEN are addressed in this training
session. This assumes that the question of HOW has been dealt with in previous sessions. .

I. The first step is o establish the reason tor a local WQM program.

The T1hS est altows vou 1o monitor the quality of the water that people drink through out
the vear (times of water shortages included) and can prevent iliness by alerting vou that a
contamination problem exists. It the test shows the level of contamination has increased.
then this indicates that maintenance or health preventive action is needed. As long as the
svstem s operational. changes are likely o wake place and it is the job ol the WOM
program 1o detect those changes and take action o avoid serious problems.  The program
can also be an ideal venue to promote health and hygiene measures in the community.

2. The facilitator then inttates a discussion on what tasks need 0 be done o monitor the
community’s water supply svstem. and writes this down on a flip chart or board.

IFor example. people are needed tor the following tasks:

o sterilize sample containers
o collect samples
e CAITY QUL & samtary survey

o keep track ol accounts
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* keep records and send in reports

* inform responsible authorities on the monitoring results

* lead community education sessions and carry out demonstrations

*  recommend and mobilize the community for remedial action or maintenance work
*  supervise the work

*  other duties (lisy)

NOTE: Many ol the above mentioned tasks can be done by the same person. 1t is recommended
that at least a couple of ward members be trained on these tasks to provide support and/ or serve
as a back up.

3. Once the jobs have been defined. who does cach task is the next question. The people chosen
to implement the program should only be those who have the time and the interest to do a
gaod job. The important thing to keep i mind is that the person(s) chosen (o run the program
is responsible tor the environmental health of the community. Just as vou wouldn’t want o
be looked after by and incompetent Doctor. vou don’t want o entrust the job of monitoring
water quality o someone who is really not interested.

4. The next topic of discussion is to define who all the institutional actors are. what their existing
roles are and what role they intend to play i the new program..

T

The discussion can begin by listing who should be involved (from being informed about the
program to being actively involved in its implementation),

Drinking water quality depends on a great number of tactors related to the environment.
the tvpe of construction. the operation and maintenance ol the supply and treatment
system. current sanitary measures and hyvgiene practices.  In turn. the quality of the
drinking water has a direct impact over the health of the individual and the community.
For these reasons, there are several persons in each community that. one way or another.
share responsibilities and interest in cnsuring a good water quality and routine
monitoring. This may include:

* organizations or commitlees related to the water supply and sanitary system (such as a
Water Admimstration Board or Committee):

« individuals or community groups working on health issues (health committee. health
workers. nurses. doctors, and other similar groups):

*  representatives of the local. municipal or state authorities responsible for the water
supply svstem and for water quality:

+  respected individuals (leaders) in the community. such as school teachers. veligious
lcaders. cle.

It s necessary Lo discuss with all ol them. as a group or individually. the objectives.
henetits and scope of the program. Their support and advice should be requested when
planning and implementing activities designed to improve and protect drinking water
quality and community health.
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Then. the role of Key institutional actors is discussed and key points advanced by the
partictpants are written on the board or flip chart.  For example:

a) Local ward WQM commitiee (& collaborating NGOs during pilot program)

Suggestion:

* To provide technical support and advise 1o the ward WQM technician(s)

* To assist the technician(s) in fulfilling reporting requirements

* To investuigate reported water quality problems and seek corrective action

* To keep financial records and provide the WQM technician(s) with the materials they
need to carry out the program.

* To collect. collate and analyze WQ data generated by the program within their
Jurisdiction and send this to the responsible authority

E 3

To intorm the community about the progress/ achievements of the local WQM program

b) Municipal water authority

Suggestion:

*

To provide overall support. program direction. and formulate the operating budget of
ptlot programs

To make the H,S media and provide this and sample tubes to each participating ward

To provide follow-up training to ward technician(s) about the technical aspects ol WQ
control. ’

To assist in selecting the wards for the “pilot program™

To act as facilitators in initiating WQM programs in these wards-

To provide technical and administrative support to the ward WQM committee

To monitor each WQM program and document progress in upgrading their systems

To collect. collate and analyze data from each ward and send this information to the
responsible authority

To provide technical support in the planning and implementation of corrective actions

To analyse and document the overall progress of the pilot programs and information
gencrated to assess cost effectiveness and technically viability of the programs
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¢) Central planning. water & /or health authority (based on the outcomes of the pilot programs)

Suggestion:

* To provide overall support. program direction. and formulate the operating budget of an
expanded program

* To define the type of information to be collected from the wards

* To collate and analyze statistics collected and link this information to health indicators

* To report on progress in the provision of potable water to the city

* To report on the status of potable water supplies in the city

* To analvze the data collected to determine what programs and projects are the most cost

citective and technically sound in achieving program goals

* To petition for funds to expand the program to those communities not vet served
* To develop new program directions based on the information at hand.

7. To focus the discussion. the lacilitator may pose the following question to the group and
record the answers in a sheet of paper in the wall:

QUESTION: Why is it necessary to Monitor Water Quality?
There are several answers to this question:

* To determine changes in water quality that may indicate contanination problems

* To proteet the health of the community by advising people to boil or treat their water
when tests indicate a contamination problem.

* To educate the community on the importance of protecting their water resources Irom
contamination & the need for proper hygiene and sanitation practices

* To determine where a contamination problem may be located
"o To determine how well sanitary protection measures are working
* To intate maintenance when indicated.

8. The next step is to define the frequency that samples are to be collected. It is suggested that
initiallv sampling be done once or twice a month (depending on key sampling points
selected). 11 alter 6 months the results are consistent and the system is being well maintained.
then the sampling can be done fess frequently.

9. The results of this session are used for the next section “Planning the Program.”
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4.3 Planning the Program

Purpose: The purpose of this section is to define an action plan and establish a local WQM
program.,

Proposed Trainees: Community participants that will be involved in WQM monitoring. water

user’'s committee. relevant NGO and government personnel. NOTE: This exercise cannot be
done until technical training on the 1S test (section 3) has been completed.

Learning objective: To gain skills in program planning and implementation and establish a local
WOQM program.

Materials: A flip chart. black board or large piece of paper with masking tape.
Timing: 2x 45 mun,
Methods:

. The facilitator asks those present to define their present roles concerning the pilot WQM
program and the operation and maintenance of the ward water supply and sanitation systems.
l:ach job is listed and the duties summarized under the job title. If possible. an organogram is
drawn showing who reports and/or should report to who.

2. Nexto the facilitator asks who can and should carry out the duties defined in section 4.2
“Roles and Responsibilities™. The names of these people are added to the organogram.
3. The facilitator then locuses on finances and resources. In these discussions the following

1ssues must be examined:

*  needs (location. equipment. inputs. transport)

* how much will it cost to carry out such a program (look at transport. the cost per
sample. lees. ete...)

* available resources

* limitations (what can and cannot be done)
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4. Finally. the facilitator summarizes the program: i.e. what the community will do. what human
and material resources are needed and how much it will cost.

5. This and other relevant program information is written down and becomes the ward's
implementation plan. Once evervone agrees on what will be done and by whom. the resulting
document is signed by all concerned parties and the person(s) who will be responsible for
routine sampling and testing. inspecting the svstem and reporting the findings. In order to
sustain this input. the person(s) selected should be given an appropriate incentive allowance.
the amount to be determined by the program organizers.

0. The agreement is kept on file as a “memorandum of understanding.”™ This information will be
used 1o later evaluate the program: i.e. how well the community and government agencies

have complied with their role as defined by the agreement.

Note: The “memorandum of understanding™ describes the program so that there is no confusion
about expected activities. roles and responsibilities. -
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4.4 Reporting Requiréments

Purpose: The purpose of this section is to establish a reporting system..

Proposed Trainees: Community participants that will be involved in WQM monitoring. water
user’s committee. relevant NGO and government personnel.  NOTE: This exercise cannot be
done until technical training on the H,S test (section 3) has been completed.

Learning objective: To learn how to develop and implement a records system and reporting
procedures

Materials: Reporting forms: flip chart. black board or large paper and masking tape.
Timing: 2 x 45 min.
Method:

I. As part of this exercise. all records and reports (if any) that are already part of the ward’s
environmental monitoring program should be reviewed and discussed.

2. Itis important that the trainees understand that records must be kept.

QUESTION: In the context of WQM. ask the participants what type of data should be collected
and why. Record the answers on the flip chart.

l:xpected answers:

I} the results ol all testing. to show the status of water quality in the community:

2) the results of sanitary inspections, to show where the problems are located:

3) a description of repairs or record of maintenance undertaken. to determine what breaks.
how olten and to plan for the tuture: and. 4 o

4) the cost of such remedial action. 1o be able to budget and account for the money spent.

‘sd

The format for recording the data is discussed as well as the frequency of reporting and to
whom this information is forwarded to. 1t is most important to inform the community why the
information is needed and how it will be used. Collecting data for the sake of collecting it can
be a disincentive. All parties have 10 do their job and the information must flow both up and
down the chain. if the program is to be effective.
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4. 1t is also important that whatever reporting format is used. that the data collected. including
descriptions of any action taken. can be linked to the water supphy in the ward where the
samples werce taken.

Note: It makes no sense to report that (x) number of samples were collected and (v)
number were lound positive and (z) number were found negative. The information has to
be presented in a way that correlations can be made. In other words. which type ol water
supply svstems have the best quality water and where are they located? Is there a
correlation between an active O&M program and good water quality? Has the WQM
program made a dillerence in improving O&M and water quality?

With the appropriate data. answers to questions like these can be obtained. They are not just
guesses or anecdotal information. but are backed up by relevant statistics.

5. Examples of sample collection and H,S test report forms are found in the Annex.

0. Finallv. the facilitator should take the opportunity to discuss the reporting procedures for
cases where contamination is found. e/ she should begin by stressing the importance ol
maintaining confidentiality of the water test results and the observations that take place
during visits 1o different private homes and public facilities. except for the purpose of
informing the responsible persons or institutions. These may be the famiiyv head (in the case
ol a home visit). the staff operating the treatment plant and the corresponding water
authority (if the samples have been collected at the treatment plant or the piped system). the
director or the teacher of the school (if the samples were taken in the school). and
community health authorities when the samples have been taken in the piped system or in a
public place.

Discretion and respect are two required elements to do a good job

It is tmportant to Keep in mind that i discretion and contidentiality are not kept. the trust of the
community may be lost. 11 good relations are maintained with the persons visited at their homes
or public tacilities. this will allow to discuss with them any problem that may arise and the

preventive or corrective measures required to improve the water guality.

7. This lcads to a discussion of Notification of Results and Corrective Measures. The
Mollowing points may be used as a guide.

What to do when a sample shows positive results (i.e. contamination)?

I the sample taken in a family home indicates the water to be contaminated. the tollowing steps
should be taken:

® \'isit the home personally or inform the owner by phone and. 1l the sample comes form a
walter tap connected to the water distribution network. inform as well the person responsible
for the operation and maintenance of that network.
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Take another sample trom a neighboring location using the same water source (for example.
from the tap of a neighboring house connected to the same water supply svstem or the same
welll or the same water tank or public tap).

If the second sample also shows positive results. inform all neighboring homes. and the
person responsible lor the water source in question. of the degree ol contamination found.

During the follow up visit. examine the possible water contamination sources during storage
or handling. discuss the measures that may be taken and recommend that. until the situation

has been corrected. water should be boiled or disinfected before drinking.

Document the results of the bacteriological tests and their follow up.

II"a sample from a public facility or system indicates the water to be contaminated. the
following steps should be taken:

Inform immediately the persons responsible for the facility and the health representative of
the community (or the person with whom the work has previously been coordinated).

Visit again. accompanied by the person responsible for the system. the location or locations
aflected and examine potential contamination sources. providing the corrective measures that
the system operators or responsible persons can adopt (for example. in a chlorination plant.
verify il the chlorination equipment is working properly and make the necessary adjustments:
in the case of a storage tank. clean and disinfect it).

Collect additional samples and repeat the bacteriological test. If possible send a sample to an
accredited laboratory to determine. with their help. the level of contamination.

AsK the person responsible for community health to recommend that all users of the supply
svstem (or water source) boil or disinfect the water before drinking. until the situation has
been corrected. This step is a must if the second set of samples confirm the contamination ol
the svstem.

When informed that the problem in the system has been corrected. collect a new sample to
verifyv that there is no more contamination.

Document the results ol the bacteriological tests and their follow up.

The above steps are given only as a guide. They will have to be modified and adopted in
collaboration with water and health authorities. as well as local authorities. to meet local
community requirements.  What is most important is to have these steps well defined before

starting the program.
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S.  Some Remedial Actions
Uise of regional support and resources
Available resources will determine the best way a problem can be handled. Some solutions may
require outside resources (materials. funds or technical support). For example. if the chlorinating
mechanism of a treatment plant breaks down. help may be necessary to have it repaired.
There are however several activities that the. community may undertake. jointly or in support of
an outside intervention. 1t 1s necessary for this purpose to use the available resources of the
region. 1t should be kept in mind that. under any circumstances. the most important objective is
to prevent water contamination in particular and environmental contamination in general. For
example. a group of family members. of neighbours. or the whole community. may get organized
o implement activities such as:
Uise water quality monitoring as an opportunity to work i contamination prevention
% Protect and keep clean the arca around the water source.
< Construct a well bundt fatrine and keep it clean and ventifated.
[f the people in vour community use water from a well that is not well protected. or from the
river. or when the water distribution system is contaminated. promote family health protection

practices such as:

% Lilier the water through home: filters made of fine sand and small gravel (and boil or disinlect
the fthered water).

< Add chlorine 1o the water in the well or storage tank (consult with the health representative of
vour community).

< Boil drinking water.

< Alwavs keep the storage containers for drinking water covered and protected. and out of
reach of aniimals,

All these subjects are covered in more detail in the respective Modules of this series
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S.1 Filtration

Slow and filters were one ol the first techniques used for treating water. Filters allowed the
removal ol most impurities suspended in the water and helped prevent the spread of discases
such as cholera.

During - filtration. impurities are retained in the sand as the water drains through. They become
rapped or adhere to sand particles. However. other purification mechanisms are also involved.
With the use of the filter. a microbiological layer forms at the top surface. This layer is composed
ol many different types of microorganisms that feed on the organic matter carried by the water
being treated. The laver of microorganisms that formed contributes to clean the water from
impurities as these become absorbed into the layer. Given its beneficial role in treatment. it is
necessary o keep at all times sufficient water covering the filter surlace so as to maintain the
biological laver immersed and ensure the survival and reproduction of the microorganisms it
contains. ’

I the water to be filtered contains pathogenic (discase-causing) organisms. it must be disinfected
with chlorine before drinking. In this case. the water must be disinfected AFTER filtration
otherwise the chlorine would also damage the biological layer of the filter.

In the Annex we describe the building procedures for an inexpensive filter design for home use
recommended by Davnor Water Treatment Technologies Ltd. of Canada. A diagram ol the filter
1s shown in the next page.

A recent study conducted by the National Water Research Institute of Canada (NWRI). with
support from IDRC. demonstrated that these home filters are capable of removing from the water
not just bacteria but also parasites and toxic substances. This study was conducted utilizing
waters with toxic concentrations 10 1o 100 times larger than those encountered through normal
contamination. The removal rates obtained were 83% for total heterotrophic bacteria populations:
L00% for Giardia cysts: 99.98% for Crystosporidium cysts: and of 30 to 90% for organic and
inorganic toxic substances”.

“ Palmateer et al.. (1999). Toxicant and Parasitic Challenge of Manz Intermittent Slow Sand Filter. Environ Toxicol
14:217-225.
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5.2 Disinfection

Disinlection of water refers to the destruction of germs (o sale levels. making the water potable
(drinkable) with no risk of transmitting diarrheal disease when consumed. Disinfection should
not be contused with sterilization which refers to the total destruction of microorganisms in the
water. Sterilization ts much harder to achieve. requires more energy and is more expensive. For
drinking purposes. water need not be sterilized. but it should be disintected. The two most
common forms of disinfection are:

o Boiling: Heath is the oldest. satest and most effective method of disinfecting water. It works
on the principle that microorganisms cannot to lerate the high temperatures and bacterial cells
rupture and proteins are denatured. However. boiling water requires important amounts ol
cnergy. It takes one Kilogram of firewood to bring one liter of water to boil for a minute. The
amount o time that has been traditionally recommended for boiling water varies from 3 to 10
minutes. Such a long period is not only unnecessary but makes this option economically and
environmentally unsustainable. Full boil for one minute is sufficient o Kill any disease
causing bacteria in water and inactivate Giardia cysts.

o Chlorination: This is the method used in most cities around the world o disinfect water.
Although the taste of chlorine mayv be disagrecable to those who are not used 1o it it is
harmless and lcaves a disinfectant residual in the water for added protection.

Disinfection Exercise

Purpose:

The purpose of this module is to demonstrate how to clean and disinfect a storage  container.
cistern, tank truck. well and piped water supply system.

Proposed Trainees:

Ward-level participants that will be involved in WQM monitoring. water user's commitlec.
relevant NGO and government personnel.

Learning objective:

The participants will be able to understand the need for disinfection and the procedures lor
cleaning and disinfecting various components ol a water supply systen. .
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Materials:

A supply of calcium hypochlorite (bleaching powder dissolved in clean water-see handling
recommendations & preparation below). and sodium hypochlorite (laundry bleach).

A stiff brush for cleaning the inner walls of tanks.

A plastic buckel.

10-12 H>S 1est tubes/bottles (ready to use).

An empty (but clean) 600ml clear plastic bottle (with cover).

A 3-10 liter sample of known contaminated water collected from the community's water
supply (water should however be as clear as possible - i.e. of low turbidity).

A pan usced 1o botl water and a source ol heat.

Timing: 3 x 43 min.

Method:

The first thing to cover is the concept of disinfection. In section 3. drinking water and boiled
waler were tested with the .S test and the results compared with the tests done with
contaminated water. This section should have established the fact that there are undesirable
organisms tn the water and that these are killed when the water is treated. If the water is not
treated belore drinking. the consumer's health is at risk. In other words. contaminated water
can be made safe 1o drink il it is boiled. This is called disinfection.

The facilitator mentions that there are other methods for disinfecting water (making it safe for
drinking purposes). Three common methods are covered in this exercise:

o |) by heat. (boiling)
e ) by chemical means (chlorination): and.
e 3) by solar energy.

To show the three methods of disinlection. an experiment is done.

H-S testing of contaminated water: First. 10 ml and 1 ml samples of contaminated water are
taken directly from the container it was collected in. Theyv are labeled and put aside.

l'or solar disinfection: The clear plastic bottles is filled with contaminated water and a 10 m|
sample ol water in the bottle is taken. The bottle is then put in the sun for a period of at least
4 hours. After 4 hours of exposure another 10 ml sample is taken for HaS testing. It is
important that the bottle receives direct sunhight for the entire period. The bottle should be
placed on a white or reflective surface so that the solar energy can bounce back into the
container. The time of day recommended for exposure is between the hours of 10:00 AM and
2:00 PM.
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For botling: Hall of the contaminated water in the original collection container is removed
and botled for ONE minute. When cooled. another 10mi sample is taken for HaS testing.

For chemical disinlection: Two drinking glasses are filled with contaminated water. In cach
glass are added twenty (20) drops of the bleaching powder solution (see how to prepare
solution below) OR five (3) drops of faundry bleach. After about 20-30 minutes of contact
time. 10ml samiples of the chlorinated water are taken from each glass for F,S testing. They
are labeled and incubated.

Important Notes:

Commercial laundry bleach solutions (primary sodium hypochlorite) and commercial
bleaching powders (primartly calcium hypochlorite) used tor laundering often contain
impurities or additives to improve cleaning. They are used here for purposes of
demonstration only. These disinfectants can be used to clean storage containers and tanks
(with good subsequent rinsing). but pure reagents for drinking water disinfection should
be used to treat water.

A bleaching powder solutton lor this exercise can be prepared as follows:

o Uise fresh (less than 6 months old) bleaching powder (63% available chiorine).

o Add one liter of clean water into a clean container.

o Add into the water four small spoonfuls (16 grams) of bleaching powder.

o Mix well cover container and et stand for 1 hour before use. This solution should

conitain about 1% available chlorine.

It must be explained that bleaching powder is a strong oxidizing agent and must be
treated with care: e, 1tis dangerous to handle it directly. It can also damage clothing.

Bleaching powder should alwavs be added w the water. not the water added to the
powder.

Sodium hypochiorite. or bleach used for laundry purposes can also be used for the

s

exercise. This solution usually contains about 5% of avaiiable chiorine.

The amounts of chiorine solution being added to the glasses with contaminated water are

much higher that would normally be added to drinking water. This s done only for

demoustration purposes only. given that we do not know how contaminated the water is.
This can be a good opportunity for the facilitator to remark that if the dirty water had

been fiitered through ihe slow sand filter described in section 5.1, we would need less

than one (1) drop in each glass to make the water safe to drink.
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e I possible. bottled water with a chlorine odor and taste is also purchased for demonstration
purposes and sampled for HaS testing. -

o  The samples are allowed to incubate overnight and are examined the next day.
RESULTS:

The results should show that those samples treated by boiling. solar radiation. and chlorine have
not changed color (did not turn back). indicating that the bacteria that cause the test to react
positive have been killed.

The facilitator asks one or several of the participants to explain the results of the above
experiment to the group. The discussion continues until evervone is clear about what is meant by
disinfection. : :

QUESTION: How do vou know hen vour water supply system (well or piped svstem) needs
disinfection? Which method do vou think is used any why?

ANSWER:

o  When the HaS test shows that the water in the svstem 1s more contaminated than at the
source.

e  When foreign matter of algae i1s observed in the well or storage tanks.

e After any maintenance or construction activity.

o  When the H-S test rcacts positive within 24 hours with a 1 ml samples.

Steps involved in disinfecting various components of a water supply system.

The following are possible procedures for disinfecting various components of a water supply
svstem. They are presented here as examples only. Before recommending them to users. Health
and water authorities should be consulted and standard procedures defined. This consultation and
coordination ts especially necessary for the disinfection of public wells. water trucks and sections
of the piped distribution svstem. Due to the nature of the chemicals used to disinfect a water
supphy. supervision be an experienced sanitarian is necessary when disinfection public facilities.

Shock Chlorination: This refers to the disinfection of components of the system (not of the
drinking water itself). Disinfection is achieved by adding a specified amount of chlorine solution.
leaving the chlorine solution tn contact with the component being disinfected. draining the
chlorine solution. and rinsing the component before using it again. This is called "Shocking" the
water component (e.g. shocking the well shocking the cistern, shocking the barrel. or shocking
the water main).
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Water Barrels: The size of the water barrel will determine the amount of chlorine required to
disinfect the barrel. Suggested amounts are:

Volume of barrel Amount of bleach (5% available chlorine) added
I Idrop
I Gallon 2 drops
20 1. 1 teaspoon
1000 1. 2 tablespoons
Steps:

e cnipty barrel and clean

o il with clean water

o add required amount of chlorine solution

e let stand for 30 nunutes

e cempty barrel and rinse thoroughly

e rclill barrel with clean water. disinfect and close lead.

Water Cisterns: The size of the water cistern will determine the amount of chlorine required to
disinfect the barrel. Suggested amounts are:

Volume of cistern Amount of beach (5% available chlorine) added
10001, 41
1.000 Gallons I Gallon
8.000 1. 81
2.000 Gallons ’ 2 Gallons
Steps:

e Belore adding chlorine to cistern. its size must be determined.

o Disinfection procedures should be done for all newly installed cisterns or when bacterial tests
show high levels of contamination.

o Ali cisterns should be disinfected at least once every vear.

e Betore begimnimg any disinfection procedures. cut and remove any vegetation or debris trom
around the cistern. Inspect the cistern lid and fill cover for cracks.
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o Before starting. make provisions for storing enough water to meet household needs for 12
HOURS.

e Shut - oft anyv bv-pass the hot water tank and any filters that .may be connected to the water
svstem.

e Drain cistern. I possible (and with supervision/assistance) clean the interior walls of the
cistern by scrubbing or using a hose to remove foreign material trom the walls. Using a
shovel or pail. remove all debris from the cistern. Inspect the interior walls for cracks and
water leaking into or out of the cistern. '

e Retill the cistern with fresh chlorinated water.
e Pour chlorine solutton into the cistern as calculated from the table.

o Turn on the cold water faucet at the kitchen sink. Let the cold water run until a chlorine odor
is present. Shut off the kitchen fuseet and repeat this procedure for every faucet in the house
or vard.

e |eave the chlortnated water in the household water svstem for at least 8 HOURS.

e (Connect a garden hose to the outside tap of the house. Place the other end in the drain or arca
of little or no vegetation. Turn the outside tap and all faucets and let the water run until the
chlorine odor is gone.

e Re-fill cistern with fresh chlorinated water.

o After on week. re-sample the tap water for bacterial content (do HaS test).

Water Trucks: The size of the water tank truck will determine the amount ol chlorine required
to disinlect the barrel. Suggested amounts are:

Volume of tank truck Amount of bleach (5% available chlorine) added

2.000 1. & Smaller 21

: 500 Gallons & smaller 1/2 Gallon
4.0000L 4L
1.000 Gallons 1 Gallons
6.000 L 6L
1.5300 Gallons 1.5 Gallons

| Steps:

o  Disinfection procedures should be done for all newly purchased water trucks or when
bacterial contamination is detected in the water.

s All water trucks should be disinfection procedures. inspect all delivery hoses for tares and
nozzles for rust.

e Drain water tank.

® LUsing a flashiight. inspect as much of the tank interior as possible. If rust or debris can be
secn. report it o corresponding authority. Any debris must be removed and rust sanded off
and re-coated.
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e Re-fill tank with fresh chlorinated water.
e Add appropriate amount of chlorine solution to tank.
e I'lush all delivery hoses. Shut off after chlorine odor is present.

e llave the tank truck operator drive the vehicle around for a few minutes (to mix contents). Let
stand for FHIRTY (30) MINUTES. '

e Drain the water tank through the delivery hoses.

o Rinse the water tank with fresh chlorinated water and flush again the delivery hoses.
e Re-fill with fresh chlorinated water.

e Re-sample and perform bacterial testing.

Piped system: This activity should be carried out with the supervision of the water auwthority
responsible for the water supply svstem.

Steps:
e Belore starting. inform all houschold attached to the portion of system to be flushed to make

provisions for storing enough water to meet household needs for 12 HOURS.

e Then all of the holding tanks are scrubbed with a stifl” brush to get rid of algae and foreign
matter. Use a mild chlorine solution. Do not use soap.

e The tanks are then flushed out to get rid of the debris and organic matter.
e Ihe chiorine compound solution is then introduced at the source.

e Once the smell of chlorine 1s noted in the water coming out of the taps. the valves arc closed
and the chlormated water is allowed to stay in the system overnight,

e The next morning the entire svstem s flushed.

¢ After the smell of chlorine has dissipated. samples are taken. The results should show that the
water in the svstem is of the same quality as the water at the source.

e It not. a further nvestigation is needed to identify the source of contamination. and
appropriate corrective action is taken.
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Wells: Cleaning and disinfection of wells is more difficult. Regular monitoring. household
disinlection and proper storage ol water are essential steps to guarantee their portability.

Steps:

e The users of the well should be told to make arrangements for another source of water while
the well is being disinfected.

e First the concrete lined walls of the well must be scrubbed using a weak chlorine solution
{e.g. 0.3% available chlorine).

o Next the water must be removed trom the well by motorized pump permitting the sediment
at the bottom o be easily removed.

o The well is deepen until clean sand is reached. then a laver of course gravel is put on the
bottom.

e A strong solution of chorine (e.g. 4 L of 5% available chlorine solution) is then put into the
water and the well is allowed to recharge. It may take 2-3 days for the chlorine 1o dissipate
depending upon the volume of water treated and the amount ol organic matter that still
remains in the well.

Notes: Water taken from an open well. even though it may look clean. should be considered
contaminated and should be boiled or disinfected. This is due to the fact that vou cannot prevent
contaminants from getting into the well. It is impossible o effectively disinfect an open well that
has not been lined. The interior surface of the well must be smooth and easily cleanable.

Chlorination of a well can be done by the tube method. This technique allows a slow release of
chlorine over a longer period of time than the dosing method. Such devices can leave a chlorine
residual for sometimes 2-3 weeks depending upon the volume of the well. its use and the amount
of free chlorine available. Water and health authorities should be consulted for the proper design
and maintenance procedures of these types of chlorinators.
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5.3 Storage

Very often we forget that drinking water can become contaminated not only at the source or in
the piped distribution system. but also during storage at home. 1 we want to prevent the
transmission ol waterborne diseases. then we must safeguard against the re-contamination ol
water in the home, '

A two component strategy to prevent diarrhoeal diseases in households that lack a safe
continuous supply of water should consist of:

e Water disintection immediately alter collection (or filtration) : and
e Saft storage: storage in vessels designed to prevent re-contamination.

Succeesstul implementation of this strategy will require an educational campaign stressing the role
of contaminated water and domestic hyvgiene in disease transmission,

Numerous studies around the world have found higher concentrations of disease - causing
organisms in water storage containers in the home than in the water sources. During the cholera
epidemic in Peru. for example. concentrations of faecal coliforms in several peri-urban districts
were tound to be up to a thousand times higher in storage vesseis than in municipal water taps.
Simtlarly. studies in Asia and the Middle East have detected the presence ol organisms like 1’
cholerae. enterotoxigenic Eocoli and  Ascaris in houschold water containers while these
organisms were absent in water samples from'the taps and wells where the water was originally
collected from.

Re-contamination of water in storage containets usually comes from hands andror objects (eg.
Cups) that are introduced to get water out. Narrow opening preventing the introduction ol objects
reduces significantly the risk ot re-contamination. Covering the opening ol the container is
another important safeguard. The material of the storage vessel itselt has also been found to
influence the survival of bacteria in the stored water.

For example. in inoculation experiments with Alrican storage containers. | cholerae survived as

long as:

e 7davsinclay pots.
o 22 davsin plastic containers. and

e 27 inmctal drums.
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Not surprisingly. survival times did not exceed one day with chlorine levels of 0.2 mg/l. or
greater in any tvpe of container.

For sale storage. a water storage vessel should have the following qualities:

e Be constructed of a material that is durable. light weight. non-oxidizing. and easy to clean.
e Hold an appropriate standard volume (e.g. 20 L) for east of dosing disinfectant.
e Have a stable base and a study. comlortable handle for easy carriage.

o [Have a single opening 5 to 8 em in diameter with a strong. tight fitting cover-this dimension
makes it easy to fill container and add disinfectant but difficult to insert hands or utensils.

e Have a non-rusting. durable. cleanable spigot for extracting water.
e Allow air to enter as water is extracted.

e Have volume indicators (for disinlectant dose calculations).
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62

Traditional water storage vessels that have been modified to reduce the risk of contamination: (A): Egyptian
zir, (B) Vegetable oil container from Zambia; (C) Cantero from El Salvador; (D) Sorai from India; (E) Tin
bucket from Malawi; (F) Plastic container designed by the US Centre for Disease Control and Prevention.

lllustrated directions on how to fill the water storage vessel, add proper amount of disinfectant, and remove
water for drinking.
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6. Training Evaluation & Closing

Evaluation Test for Trainees:

An oral test should be given at the end. The trainees are told days in advance that they will have
an oral test. Depending on the group. they are split into 4-3 teams (e.g. ward against ward).
Modest prizes can be awarded to the wining team (the one that answers most questions
correctly). These prizes can be for example. a pen. chocolates. or anything that is inexpensive and
valued by the participants. Address questions to the different groups in order (first question to
group A. sceond question to group B. and so on) BUT give only 30 seconds for each group to
give the correct answer. I no correct answer by group A is given. then go to B. then to C. then D.
In non gives the correct answer. open the answer to evervone. Usually someone who was not in
the group decision will respond. Give the point to the person's team. For some questions. there
may be 4-3 correct answers, still give 30 seconds and the next group may give vou the rest. or the
next group. Always score one point for correct answer. Soon vou will find that the groups not
being asked will try to work out the answer because they know they may have a chance to answer
the question. This excreise can provide an excellent review and evervone listens and lcarns.
About 30 questions should be made. totaling 40-30 points.

Feedback:

Finallv. it is alwayvs good to ask the participants for feedback on the training: what they liked best
and least: what they had the most difficult with and why . etc........

Evaluating the WQM Program:

This particular training program is meant to be practical in nature. It is a "hands-on training”
program which not only explains what to do. but allows. the trainees to do it themselves.
Therelore. 1o evaluate the effectiveness of the training it is necessary to assess skills. This may be
done during regular visits by trainers by comparing the records with what actually exists and
observing what is being done. Sampling of sites should also be made during these visits. It is
recommended that for about 10% of the samples. replicates with Coliplates or Colistrips be
carried out as quality control. as well as to compare with the performance of the HaS test.

I routine maintenance or repair work or disinfection is not being done. then the project team is

questioned 1o determine. the reasons-which may be technical. administrative or financial. 1f
however 1t is due to lack of knowledge. then follow-up training must be done.
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At this time a decision can be made to either explain a procedure or (il complicated) to wait until
an opportune time o train several WQM technicians at the same time. ‘

Having wards assist other wards in the training program is another wayv to verityv it the
informatiot presented during the training was understood. 1t is also a good way to motivate new
communitics 1o become involved as they will be proud to show what they have done.

Another tvpe ol evaluation that might be done is a health impact study. If the water quality
monitoring and control program is functioning as intended. then diarrhoeal disease rates due to
water borne discases should decline over time. This tvpe of evaluation however. would require
the services of an eprdemiotogist to design the research protocol.
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WATER QUALITY MONITORING TRAINING
| - PROGRAM

ANNEXES:

Trainee Handouts
Community Mapping
Water Use Survey
Transact Walk
The H,S Test  ~
Coliplate ™ & Colistrip'™ Test Guide
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ANNEX: Community Mapping (sxample)
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ANNEX: Water Use Survey (Matrix voting example)
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ANNEX: Transect Walk

Sample Recording Form: Water Source/System - Reliability - access - usage - water quality

Ward:

Water Source/System Location:

Date:

Recorded by:

ﬁtem | Yes | No

Don't
know

I)i;;;zi‘eelnenl Remarks
in group

Does water source runs dry/low during the vear?
(Circle condition)
If ves. when and how long:

waler source’

I ves. what are the uses? (Circle uses)

- Drinking? - bathing? - washing? - cooking? -
rituals? - animals? - gardening/irrigation?

Other: - ) ?

Is it NOT used for some purposes”
Which:
Why:

Are houscholds in the surroundings using this

Is water source accessible to all household in
neighborhood?
[ not. why?

How many households have no access?

Is the quality of the water acceptable”?
I no. what is wrong with it?-

Is the water quality tested reguiarly?
If ves. for what?

Are results ol testing reported to the community?

Is action taken when results are poor?
What:

[s there someone responsible for the upkeep of

“the water source”? s
Ias she’he made any repairs?
If ves. what:

Has this water point ever broken down?
[f' ves. what was the quickest repair made?
What was the fongest one?
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ANNEX: Transect Walk Sample Scoring & Recording Form

(Sanitation)
Ward : Date:
Location: Recorded by:
Score: Scores for Ward Water Points:
2=good (P): Public
I=average (H): Household
0=poor

Health

Clinic | ()

# #o|# # # #oo|#
() e Je) 1e) 1e) 1) 10)

I l'mmeﬂ oilet in
working order
2. Latrine/Toilet
used regularly
_i._‘_ — S—————
Pll/tauht\ built

4. Pit/tacihity salcl\
located®

5. Super structure
| offers privacy of use

—+

Jropc_'l_\_,__ , I

6. Cover present &
over hole/water in
water scal

S .._TA_ [P S - [

7. No excreta visible
on floor/walls/in pan

8. _\Muu and
soap/soap substtute
| at or ncar factlity

. No \taundm vmtel
in inside floor nor

10. No adult/child
excreta around house
Lor vard

[ Total score

| outside facility

[toutof 10y

OO DU S R + SR SRS U

S S DRV EN S —

1. Latrine pit or septic tank at least 15 meters away and downstream from water source.

"o

2. I no latrine or totlet. or facility never used. score a "o" in total score for that household.

NB. Additional sheets can be sued to rank more latrines/toilets depending on project & village

size and context.
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ANNEX: Transect Walk Sample Scoring & Recording: Reliability &
Quality of Water Sources

Ward :

Location:

Date:

Recorded by:

Score: 2=good

1=average, =poor

Scores for Ward Water Points: (P): Public(H): Houschold

Reliability (R)

Health | #
Clinic ()

# |8 | H
) 1) e )

Water Point'Source
Reliabilits (Overall) RO

Reliability

{Women's needs) RW

Reliability

{Men's needs) RM

Total (R)

(Outotey

Water Quality Setting

WQS)

Water Quality according

10 users: WQU

Water Point Source

Protection: WP

Water Testing: WT

Total (WQS)
(Out ot 6)

Reliabilin (R)

RO: Souree (Overall)

RW: Women's needs

RM: Men's needs

2 = goud

ALWAYS ENOUGH water to
meet basic needs

CAN ALWAY'S fulfilt all
water needs from source

CAN AL WAYS mltill alt
water needs from source

1 = average

Source pever goes dry but NOT
ENOUGH water far SEVERAL
DAYS

NOT ENOUGH water to meet
needs for SEVERAL DAYS
during \ear

NOT ENOUGH water w meet
needs for SEVERAL DAYS
during \car

0 = poor

EXTENDED PERIODS of time
with NO W ATER available at
the sowrce

NOT ENOUGH water to meet
needs tor SEVERAL WEEKS
during vear

NOT ENOUGH water to mect
reeds for SLVERAL WEEKS
during vear

Water Quality
Setting (WQS)

WQU: WQ according to users

WP: Source Protection

WT: Water Testing

2 = good

Always of good quality

Source is protected and water
is treated

Regutar testing tor bacteria
prople intormed ol results
acthions taken when
contaminaion s detecied

1 = average

Pour quatity only during certain
umes of sear Chst probioms &

Hines ).

Souree is protected or winer
treited

Watter sometimies wested lor
bacterial but results not
reported to people

0= poor

Usaatly of poor qualits chst
problems:

Sources with no protection of
protection treatment not
working e

Water testing never done
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ANNEX: The H,S Test

Hygiene and Safety Precautions:
The foliowing precautions are essential. not only to avoid contamination of the samples and

culture medium. but also to avoid the danger of infection to stafl’ conduction the microbiological
tests.

e Keep finger nails short: use hair and beard protection if necessary.

e Wash hands with soap and warm water before and after microbiological examinations as well
as after use of the toilet.

e Do not touch vour mouth or eves while working with the test bottles.

e I vou cough or sneeze. cover your mouth. Clean and dry vour hands before continuing work
with the microbiological preparations or examinations.

e Keep you work clothes clean.
e Il vou feel sick vou should not work with the tests.

¢ Do not cat. drink or smoke in the working area. -
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Cleaning the working area:
The working surfaces must be cleaned and disinfected hefore and afier each use.
. Washing the surface with detergent and water removes dust but does not eliminate all
germs. It is essential to disinfect the working area. A cheap solution to disinfect all

surfaces alter they have been washed is to use bleach or chlorine (home disindectant with
3.253% ol available chlorine) mixed with water.

Cleaning solution

Place the bleach (or domestic chlorine) in a clean container and then add the
water in the following proportions:

BLLEACH WATER
Sml (] tea spoon) plus 0.5 liters (2 cups)
I3 m (] table spoon) plus 1.5 liters (6 cups)
. The chlorine solution must be left to rest for at least 30 seconds on the surface to be

disinfected to ensure this is well done.
In case of accidents or spills:

e Immediately clean all dangerous debris.
e Place all broken glassware in a closed garbage container with a plastic bag lining.

e It a contaminated (or potentially contaminated) sample is spilled or its container is broken.
disinfect the area with a chloride solution.
o LUIsc rubber gloves during cleaning procedures.

e ltis very important not to touch vour eves or mouth with our hands.

o I vou get hurt. go see a nurse or a physician.
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Preparation of H,S media:

The concentrated medium used in the test is prepared from the following ingredients. These are
dissolved by stirring into distilled or non-chlorinated tap water.

H32S media:

Bactenological Peplone. ... 40.0 g
Dipotasstum hvdrogen phosphate ..o 3.0°g2
Ferric ammONIUM CIHEALC ......o.v. oot L1530 ¢
Sodiun thiosulphate ... 200 g
Water. distilled or boiled tap. ... 100.0 ml.

H->S media volumes:

The TS test allows to estimate different degrees of contamination by using different volumes of’
water samples with higher or lower amounts of H,S media impregnating the paper strips. The
following are recommended variations.

Test Sample Volume Volume of H,S media Recommended Use
added to paper strip
I mi (0.5 mL untreated waters or waters

with suspected
contamination

10 ml. 0.5 ml. untreated waters
20mi. ' fml. treated waters
100 ml. 25mL treated waters in well

maintained systems
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Marking volumes in test bottles & tubes:

T

Y

-

1 mL tests: tube with 9 & 10 mL mérkings
10 mL tests: tube with 10 mL markings

1. Prepare “marking guide tubes & bottles™ with
graduated cvlinder or pipettes

]
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2. Use guides to mark test containers before use

P

20 mL tests: bottle with 200mL markiﬁgs
100 mL tests: bottle with 100 mL markings
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Table. H2S Test - Interpretation of Results

Volume of
Sample with a
positive result

Amount of
bacteria per
100 mL

Observations

I mL

10 ml.

20 ml.

100 ml.

100 or more
indicator bacteria

10 or more
indicator bacteria

S or more
indicator bacteria

1 or more
indicator bacteria

Probably more than 200 bacteria/ 100 mL. if the
blackening takes place very fast and very
intensively (less than 18 hrs.).

Probably more than 100 bacteria/100 ml. if the
blackening takes place very fast and very
intensively (less than 18 hrs.).

Probably more than 30 bacteria/ |00 mlL. il the
blackening takes place very tast and ven
intensively (less than 24 hrs.). :

Probably more than 10 bactena/ 100 ml i1 the j
blackening takes place very tast and verv e
intensively (less than 24 hrs.).

A "control” (10 ml. boilted water tube) must be used for each new source of boiled water used. If
the "control” gives a positive result (black coloration). this indicates that hte 1 ml. samples to
which this boiled water was added can not be considered valid. It may also indicate an
inadequate procedure resulting in the contamination of the test tubes. In this case carefully repeat

the water samipling and its examination.
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Field Data Sheet

Community :

Type of

San;[;le

Comments
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Data Collections sheets - H,S Test (10 and 1 mL sample volumes)

Community :

Date Sampl Source H,S 10 ML H,S 1 ML Notes !
¢ No. m1

Da | Da [Da [ Da | Da | Da | Comentarios Follow |-
Y1 Iy2 [v3 [ v 1v2 Iv3 L -up “
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Data Collections Sheets - H,S Test (Traditional Method)

Community :

Date

Sample |

Source

~ Ins2omL

H,S 100 ML

Notes

Da
vi

Da
y 2

Da
v

Da Da
yvi | v2

Da
v

Comentarios

|

Follow |

sl
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ANNEX: Coliplate™ & Colistrip™ Test Guide

Coliplate'” MPN Procedures for Total Coliforms and E.coli

The ('nliplulcm is a convenient test for the quantitative measure of total Coliforms and £ coli.
The test is designed to meet regulatory guidelines tor surtace water and raw drinking water. as
well as recreational waters and wastewater. The full Coliplate enables quantification of
Colitorms and FE coli densities ranging tfrom <3 to 2400 colony forming units (cfu)/100 mL in a
single test without dilution. The distinctive blue/green coloration of positive (Coliforms) tested
samples enables analysis of brownish. turbid or rust containing waters.

The Coliplate test wtilizes the proven X-Gal and MUG techniques to detect viable Coliforms
andior £ coli. The Coliplate contains selective media to provide nutrients to stimulate the growth
o Colitorms and £ coli. The media also contains induces and chromogenic/fluorogenic
substrates. These substrates react with enzymes specific to colitorm (beta-D-galactosidase) and
E.coli (beta-D-glpcoronidase) to provide colour change to blue/green (Coliforms) and
Nuorescence. (F.coli).

Test results are recorded afier 20-24 hours of incubation with the appearance of a blue:green
colour in the wells containing Colitorms. Ecoli can be detected by the appearance ol
luorescence under a long wavelength UV light. in some or all the wells a blue/grecn colour. The
Coliplate can be used to confirm S paper strip results and establish £ coli densities.

Coliplate'™ - Whole Plate Procedure:

I Using agipetie bl up all 96 wells of the microplate: or dip the whole Coliplate into the
sample and fill up all 96 wells. This last procedure works with well samples. where the water
1s collected i a backet.

2. Cover microplate with lid: insert microplate into zip-loc bag (or other plastic bag which can
. ~ = s r
be sealed) and incubate at 357 C to 20-24 hours,
) 4
3. After incubation. count the number ol wells that have turned blue/green. Refer to 96 well

MPN Table to determine the Most Probable Number for total Coliforms i, 100 ml. sample.

4. Place long wave UV (366 nm) light over the microplate and count the number ol wells that
have a blue Nuorescence. Refer to 96 well MPN Table to determine the Most Probable
Number for £ coli in 100 ml. sampice.

vl

For sample which are vers polluted (ie. T mL HaS test is positive in 24 hours or less) it is
recommended that only 172 of the microplate ts used (48 wells). Thus 2 samples can be tested
on the same plate. FFor MPN Total Coliforms and E.coli refer 1o the 48 well MPN.

151



AT

3% fegu fgar ufverw faftr

. W qEEE WA b a9 RgY AIEHIEATE I SR )

R

{U

. e wiies s fMeg T | ‘
. THUTH GEAAT K% dH AIEHIEH 9§ a2 da8e 9 W@‘anﬁr@zﬁi

21 AHAT g1 9T T A | |
¥ 3°C ATTRWHWT 20-2¥ YU TAEHAE TR |
« frer fedl Ty R WUE AEERRl W@ TE/ UANUA daed ergare

FITHEHF GGl FHY
% I WIGHIEEAG ATHI A5 WUH WEAAM fF07 (3§ THUH) #1 qergars e

FEe 7§ 3ed | TANGA. da|s gergan 9fg qoo Wifw urdrmn gwrameEl

UA gl AN AR

qraifew g i | qrafew wa i, | Grafes wH.fn. | grafew uH i,

Hiced] Uq., | fEuH ., | <fETE A,/ | T TH./

ddH g&T | 00 3dqH &1 | 00 dd®l =T | 400 ddqH T | Q00
i fo. fu.fer. - fu far. i fer.

0 < 9%

9 9% Y Q¥ < 293 93 ¥5%

3 33 % 99% q0 Y ¥ 9%

3 YR 9 9¥% 19 309 Y <3z

¥ % 5 99 92 39y 9% > %3z

152




Coliplate™™

- Two Strip Quick Screening Procedure:

I. Dip the double strip unit into the water sample until all wells are filled up completely.

| B

‘29

procedure 6 water samples can be tested with on 96 well microplate.

Pull the strip unit back gently and place inside a plastic bag and seal. or

Using a pipette fill up 2 rows of wells (16 wells) ot a 96 well microplate. Label. with this

4. Incubate at 35" C for 20-24 hours.

5. Count the number of wells that turned blue/green. Refer to 16 well Microplate MPN Table to
determine the Most probable Number for Total Coliforms,in 100 mlL. sample.

6. Observe under long wave UV (366 nm) Ilght and count the number of wells that have a blue
fluorescence. Refer to 16 well Microplate™ MPN Table for E.coli in 100 mL sample.

'No.  Of | MPN [ No. of wells | MPN [ No. of wells | MPN | No. of wells | MPN
wells giving | per 10| giving per 10| giving per 10| giving per 10
positive mL positive mL positive mL positive mL

_reaction | sample | reaction mvm+sample veaction | sample | reaction _sample |

AU e 3 \1(’ R A SN A N R S
I . lb 3 04 9 213 13 1469

ERN EE T mo T s T 619

G el T Thee i e s o
i I8 hm e 375 e 15038
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Field Monitoring Quantitative Oo_:u_m:mz-aoo Procedure for E. Coli and Total Coliforms

Y BTy

D

_.__<

O Full plate range

N <3 ->2424
- with €.40 mL addition
per cup :
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Combinations:

-8 wells =1 strip=<33->619

- 16 wells = 2 strips = < 16 - > 938
-24 wells =3 strips =< 11 -> 1174
- 48 wells = 6 strips = <5 - > 1696
- 96 wells = 12 strips = < 3 - > 2424

00000000
OO000000
00000000 -

1 TOOOOO000
OOO000000
00000000
DOO0OO00

[OO00C

mooOw>»

OO000000
(00000000

OOOOOOOO|

el ol I T 1o

Blue colour = coliform
fluorescing blue colour = E. Coli

Figure



dqrafew | uafroa, | gfew e s | arafes wwfrua. |
HcLE | qoo fx fear. | fEuasl qoo fyfa. | fgust qoo M fa |
AABT AT AdqH gE&T ATEHI T 1
o <2 )
: EE: 10% Y veg |

3 v 3y 990 % 200
: = 2 99¥ %9 299

¥ 19 3% 9%, %z 3%z
FR S 933 §< w
| % = 938 90 wo
E Y BEEE 5 s )
= 3 ¥o 93¢ o 304 |
, e ¥q %9 93 cc
q0 | = e 3% oY $02
19 30 ¥3 949 9y, 9
'E 23 ¥ ¥ 5 %, ¥y |
R ET R 14 99 R
¥ ¢ ¥, 955 o $5¢ |
9y ¥z ¥ 99 T yze

1. o R i ey 2 o

I R O 2 I T = T A S I

1= *13 10 155 o¥ L .
¢ 4y Y9 9@.% &3 Y&\ !
vio » KAAQ ‘ | ;(: “QOO =¥ r,‘]“) ) o
ERE L 0% =y e
L. S . S S S M SRl ERY

33 | s K 2% z9 9%0
B K o35 - o8
£ N PO B T LU I SR
T I I R A |
e 16 €8 5o <1 EES ;
R R T R R S Her
>, %0 X %43 3 9390
N R L 2 £ A - R E 2 I O
: 45 IRE ¥go L v¥vY |
T | Q07 oY vzl 2% iy

155




TABLE A.1: MicroPlate ™™ - 400 - Total Plate MPN Values
No. of MPN No. of MPN No. of MPN
wells per 100 | wells per 100 | wells per 100
giving mL giving mL giving mL
positive sample | positive sample | positive sample
| reaction ' reaction reaction
0 <3
1. 3 33. 106 65. 208
2. 5 34. 110 . 66. 307
3. 8 33. 114 67. 317
4. 11 36. 119 68. 328
S 13 37. 123 69. 339
6. 16 38. 127 70. 350
7. 19 39. 132 71. 362
18. 22 40. 136 72. 375
9. 25 41. 141 73. 388
10. 28 42, 146 74. 403
. 30 45, 151 75. 418
12. 33 44, 156 76. 43
13. 33 45. 161 77. 451
14. 39 46. 166 78. 469
13, 43 47, 171 79. 489
6. | 46 48, 177 80. 510
17. 49 49, 182 81. 334
18. 52 50. 188 82. 559
19, 55 51, 194 83. 587
20. 59 52. 200 84. 619
21 62 53. 206 85 034
22 63 4. 213 86. 694
23, 69 55. 219 87. 740
04, 72 56. 226 88. 794
25, 78 57. 233 89. 838
6. ] 79 58. 240 90. 938
27. 3 59. 247 91. 1038
28. 87 60. 255 92. 1174
29, 90 ol. 263 93. 1370
30, 94 62 271 94. 1696
31. 98 3. 280 95. 2424
32. 102 64. 289 96. >2424
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|

T

No. Of wells giving

TABLE A.2: 48 Well MicroPlate "™ 400 MPN values for heavily

contaminated samples.

MPN per 100 mL

No. Of wells giving

MPN per 100 mL

. positive reaction sample positive reaction sample
0. S 25. 188 ]
) - 5 %, w ]
B AL 27. 213 ]
3 e 28. 226 -
1. 22 29. 240
5. 28 3 255 |
0. 33 31 271
7. 39 32 289 -
8. 46 33 307 -
A R 34, 1328
A1 es 36. 35 !
12, _ 72 3. 1403 B
13, 72 38. 434
14, 87 39. 469
5. o4 40. 510 ]
lo. 1 41. 539 o
ne e e 6lo |
18, L R X200 - 694 i
19, 127 44 794 ]
20 136 45. 938 !
2. 146 46. 174 B
R 156 47. 1696
23 ] ~|es 48. >1696

177
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Confirmation of resiilts with Coliplate ™

T

ColiPlate ™ Results

| Date | Sampl | Soure _| Positive results | Coliforms E.coli
i eNo. |e for H,S . ;
i : __ S
1 Volume | # Days | # H#-wells | MPN/1 | #+wells | #-wells | MPN/1 |
+wells 00 mL 0 mL_|
- -t
i
i
..... . S R
A SO I _ . i '

-
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38.
39.

40.
41,

69.

70.
. WA AT s H1Eva atdmeedt it GATIERS WEE | ISBN No. 99933-29-14-2
72.

7"

73.

~J
o

Final Report on Dog Rabies Vaccination and Mass Awareuess Campaign in Dhulikhel Municipality,
Kavre District. ISBN No. 99933-49-51-8
Status of Animal Health in Nepal. ISBN No. 99933-29-36-3
Drinking Water Issues on Monitoring Assessment and Management in Kathmandu. ISBN No. 99933-49-
53-4

Dog Rabies Vaccination and Future Rabies Control Ptan in Kathmandu Valley. ISBN No. 99933-49-52-6
Epidemiological Surveillance Study of Snakes and Snakebite Human Cases in all Terai District of Nepal.
1SBN No. 99933-65-8

Epidemiological Surveillance Report on Snake and Snakebite in Nepal. ISBN No. 99933-49-64-X

. Humane Slanghtering Maunagement and Meat Hygiene in Nepal. 1ISBN No. Y9933-49-56-9

. Long Range Solutions tor Animals Slaughtering and Meat Inspection in Nepal. ISBN No. 99933-29-39.-8

. Loug Range Solutions for Rabies Control in Nepal. ISBN No. 99933-29-37-1

. Socio-Epidemiological Aspect on Porcine Cysticercosis and Human Epilepsy in Svangja. ISBN No. 99933-

49-59-3

Wildlife in Captive and Status of Wild Life Conservation in Nepal. ISBN No. 99933-49-60-7

Dog Rabies Vaccination Report of Eight Municipalities of Kathmandu Valley and Kavre District. ISBN
No. 99933-49-61-5

. Welfare Assessment of Wildlife Animals and Birds in Zoo of Kathmandu Nepal. ISBN No. 99933-49-55-0
S0. Participation Action Research on Urban Lcosystem in Kathmandu Inuner City Neighbourhoods. 1SBN

Na. 99Y33-49-58-5

. Urban Ecosvstem Health Approaches to Local Initiatives in Kathmandu Ward 19 and 20 in Nepal. ISBN

No. 99933-49-57-7

Community Base Water Quality Mouitoring and Drinking Water Management System Anabsis in KMC
Nepal. ISBN No. Y9933-29_38-X

Feasibility for Pilot Project on Livestock Management. [ISBN No. 99933-29-29-(

General Outlines and Technical Norms for Livestock Project Preparation. 1ISBN No. Y9933-29.28-2
Feasibility Study and Formulation of Livestock and During Production Project in Nepal. ISBN No.
99933-29-30-4

Baseline Epidemiological Study on Snakebite Treatment and Management. 1SBN No. 99933-29-31-2
Review on Allergic Discases. ISBN No.: 99933 - 49 - 68 - 2
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