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World Health Organization (WHO)

National Institute of Occupational and Environmenta | Health
(NIOEH)

Study:

SETTING UP A MODEL FOR COMMUNITY DRINKING
WATER QUALITY MANAGEMENT SYSTEM
IN SELECTED VILLAGES

INTRODUCTION

Bacteriological and chemical contaminants are comproblems of drinking water in Viet
Nam. This is manifested by high cases of diarrleehother waterborne diseases. World
Health Organization estimated that 80% of the hub®ing diseases are associated with
using water. In an estimation of the Viethamesaistiy of Health, there are only 30%
populations in the rural area who have accessédsh water and only 10% of those water
sources meet the National Hygienic Standards fakihg water. In the rural areas of Viet
Nam, the supply of clean water by public systerap-water has been still very limited. Most
households use the groundwater through tube-weblsirface water from streams, rivers,
canals, lakes or raining water for drinking and dstit uses. Recently, arsenic
contamination has been found in many groundwatarces in some areas in Red Delta River
and Mekong Delta River which were in a manifoldgels higher than the limited values of
the WHO Guideline value (10 ppb) and as commormasron contamination.

Therefore, the supply of fresh water for the comesuim the rural areas has been identified as
a priority of government as declared in the Nati®teategy to 2020 for supplying clean

water and sanitation. However, the strategy iy eatcessful by the socialization in the
community participation in safe water managemestesys. Not only clean water sources

are important, but also the improvement of peroeptif safe water and water-related

hygienic practices of the community has significaffécts for success of the strategy.

To protect people from health effects of poor wapeality, a model for community drinking
water quality management system in selected vidldges been studied and initiated for
replication later on.
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OBJECTIVES OF THE PROJECT

(1) To improve capacity of selected villages uality management of drinking water by
providing information on water quality, perceptiohsafe water and water related sanitary
practice.

(2) To set up a model for community drinking wajaality management system as an
initiative for replication later on.

SUMMARY OF THE PROJECT ACTIVITIES

Three villages have been selected based on sevieaia for participating in the project. At
the start of the project, the baseline informatarwater quality, perception of safe water,
behaviour of water use and sanitary practice ofi émxisehold of the selected villages was
collected and gathered through initial questioreaiurveys. A group of surveyors were
selected from health care stations of villagesalldistricts and provinces and were trained by
the project’s staffs to carry out the survey. Pphgject staffs from NIOEH developed the
guestionnaire and supervised the survey work duhagurveillance. The survey results were
served as foundation for selectimguseholds for distribution of sand filters andlfehaviour

change study.

Selection of households for distribution of sarigfs follows some criteria, among those
criteria; water quality and poverty are the pripones. San Filters were distributed to the
selected households and installed by the trainkabei workers under the supervision of
project staffs. Besides, the project provided @lédof sodium hypochlorite solution to
disinfect the filtered water and a 20 litre capatdip-fitted plastic bucket to each of these
household.

To evaluate the efficiency of water treatment @f titers, samples of water before and after
filtration process are collected and analysed @mgbal and microbiological quality for
selected parameters. The laboratory methods atefasthese analyses.

A two-day training programme was organized forwlmanen’s association, veterans and
health care workers on water quality testing, desition methods, sand filtration and hygiene
education. The project staff conducted theseitrgisessions. After trainings the household
began operating their filters following procedusart during training. A two-month media
campaign began just after that using local rado@a#icasting facilities and distributing
pamphlets to the households.

Assessment of impact of training and hygiene edoicgbehaviour change study) was made
by the second round questionnaire survey aftesting two-month media campaign.

The implementation of the project is describedflyrig the flow chat in Figure 1.
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METHODS

Three villages, i)Ha Hoi village, located in Thuohig district, Ha Tay province; ii)

Binh Nghia village, located in Binh Luc districtaHNam province; and iii) Trung Khanh
village, located in Gia Loc district, Hai Duong piace were selected for participating in the
project. The criteria for selecting the studiedbges as follows:

Village where UNICEF study conducted and/or istikralthy village.
Village where water resources are contaminated$gnéc, iron, manganese or by
bacteria or both.
Village willing cooperates and participates in thisject
Summary information for three villages is preseritedable 1.

Table 1 Summary data for three project villages.

, Binh Nghia Ha Hoi Trung Khanh
No Information . : .
village village village
1 | Total land area (km2)
2 | Number of Hamlets 17 8 5
3 | Population 12,242 4,800 2,500
4 | Total Households 2,772 1,970 604
5 | Average number of members in a 4 3 4.5
family
Number of poor households 440 131 134
7 | Number of households having 1,271 1,743 280
tube well (%)
8 | Tube well-average depth (9m) 22 37 14
9 | Average using time of tube well 50 6.1 5.7
(year)

*Source: Report of the Health Care Statiohthe Villages.

An initial survey of household water use, percaptb safe water, behaviour of water use and
sanitary practice was undertaken at the beginniniyeoproject. Each household in three
villages was interviewed by using questionnairacited in Annex 3

A second round of survey for behaviour change stuay undertaken after finishing the two-
month media campaign of IEC activity. Each housttiadno has been interviewed in the
initial survey was interviewed again by using thestionnaire attached in Annex 3.

To preliminarily select the households for parttipg in the project approximately
150 households in each village were randomly setefctilowing the criteria as below:

1. Households use groundwater for drinking and washing
2. Households are classified as poor (under the nevefBment poverty line), and
3. Households are willing to cooperate with project.



WHO - AusAID Project NIOEH

To formally select approximately 30 householdsdarticipating in project, chemical and
microbiological qualities of the groundwater sowraeeach of 150 selected above
households were checked by the test kits of ther€éor Analytical Chemistry and
Environment (Institute of Industrial Chemistry) ath@ National Institute and Occupational
and Environmental Health (NIOEH). The selectedhpeaters for testing were pH, Fe, Mn,
As, NO,, NH4 and total coliform. However, the main comcesas iron and arsenic
concentration in water which was adopted as pyidaoit the selection. The water sources
with the highest levels of iron and arsenic shdaddconsidered firstly and these levels should
be beyond the limited values of the Vietnamesedatah(10 ppb and 0.5 mg/l for arsenic and
iron respectively).

Sand filter designed by National Institute of Ocatipnal and Environmental Health
(NIOEH) are applied for installation of sand fikan project households. The chlorine
solutions produced by PSI Company were used tofdist the filtered water.

The efficiencies in water treatment of sand filtars evaluated based on analysis the water
quality before and after the filtration. The wasamples are analysed for pH, Iron, Arsenic,
NH4, NO2, Manganese and total coliform in the ushmgmethods in Standahethods for
Examination of Water and Wastewa(&PHA, 1989).

Three methods applied for conducting IEC activitiese community training, distribution of
pamphlets to households and communication throulgige radio broadcasting facilities.

ACTIVITIES AND OUTPUTS

INITIAL QUESTIONNAIRE SURVEY

Two initial surveillance®f households on water quality, perception of sedéer, behaviour
of water use and sanitary practice have been coedir three project villages by
interviewing each household based on the questiana

One survey was undertaken by health care stafiamiets and villages. All surveyors were
trained on interview method by project staffs amel $urveillances were supervised by project
staffs. This surveillance provides capacity inaleping and conducting sanitary surveillance
for health care staffs of village as well as of letm

The other survey was conducted by health caresstétbcal districts and provinces with
guidance and supervision of project staffs. Resflthis survey are summarized in Table 2
and Table 3 which are basic for the interventi@wivities and for the behaviour change
study at the end of the project.

According to the survey, water quality and watsage of three studied villages could be
described briefly as follows:

The tube well-water was the main source of drinking domestic water. Most of tube
wells are the shallow underground water wells \aiterage depth of 15 — 35 meter.
However, in Trung Khanh village dug wells are alsed rather commonly.
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The tube- well water sources were contaminated Ijnbyniron, which can be easily
detected through iron taste, high turbidity andogelcolour of the water. Recently,
some studies have determined that underground wateces in Ha Hoi and

Binh Nghia villages were contaminated by arsenitthe concentrations beyond the
limited value of Viet Namese Standard - 10 pplig{ Nam standard for drinking
water N0.1329/2002/BYT/QD).

High turbidity and iron taste are the main concahsommunity to water quality
because it causes inconvenience use as washirgpakihg. However, it was found
that the rain water was still the main source ofewéor drinking and cooking in three
studied villages. The rain water has been consitifar a long time by the
community as the purest water for drinking and @agland, especially it has the
proper green colour and tastes for preparing giegen

Although, water contamination on microbiology is'smered as a big issue in rural
area but the survey found that it has not stilihoeeeived sufficient concern from
community in three villages. There is a limitedqgaption of community about
sanitary aspect of water quality on microbiologyedl as potential health risk
associated with consuming biologically contaminateder.

Table 2 Water use in three villages

Ha Hoi Trung Khanh Binh Nghia
No Water sources and quality (n=151) (n =148) (n =149)
Number | % | Number | % | Number %

1 | Drinking and domestic water sources:
- Tap water 3 0.2 0 0 14 0.6
- Dug well 33 21 179 31.7 19 0.8
- Tube well 1,569 | 98.6 371 646 2,395 987
- Raining water 354 22.3 541 94)3 1786 73\6
- Others 0 0 5 0.9 0 0

2 | The purpose of using tube well water:
- Bathing and washing 1,549 98.7 367 98.9 2,381 99.4
- Drinking 1,489 | 94.9 18 4.9 973 40.6
- Irrigation and other purposes 576 36.7 95/371 25.61135 47.4

3 | Water quality:
- lron taste 1,539 | 96.7 371 65 1,378 56.8
- Bad transparency 1,152 72.4 477 83.1 1,836 75.6
- With dregs 845 53.1 301 52.4 798 32.9
- Strange taste 324 20.4 138 24.Q 208 8.6
- Bacterial contamination 284 17.9 175 30.5 560 23.1
- Others 61 3.8 24 4.2 26 11
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Results of survey on behaviour of water use sunmediin Table 3 found that:

All most all of households in three studied villagese tank constructed by brick and
cement to store water with percentage of the dtnigls are 95.1%, 97.2% and
98.1% in Trung Khanh village, Binh Nghia villageda Ha Hoi village respectively.
Some other types of container were used such aal lfaretal or plastic), plastic can,
bucket (metal or plastic) but not popular. Thektanormally were covered by the lids
made from different materials, but there were stiine per cent of the tanks not
having the lids. These rates are 8% in Ha Hoag#l, 12.4% in Trung Khanh and
31.9% in Binh Nghia village.

Although a considerable percentage of the storagksthas the opening tap for
collecting the water from the tank, for examplédiam Hoi village this percentage were
97%, but some traditional tools such as scoopiimped or bucket were still used to
collect water from tank which may cause contandmeatio water in the tank.

Boiling and filtration by sand filter were the mlygstommon methods for cleaning the
water before use in three studied villages. |edhrillages, especially in Ha Hoi and
Binh Nghia slow sand filters have been used forawhof iron to improve water
turbidity for a decade of year. However, the édficy in water treatment of these
filters in most investigated households was vemnytéd. There are no standard or
even common designs of the existing sand filtérscording to the villagers, the iron
removal efficiency of the sand filters is initialhygh but decreases rapidly with use.
The flow rate of filtered water is also rapidly veed. In addition, the cleaning is
difficult as washing the sand bed requires takew gaut of the filter tank.
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Table 3 Behaviour of using water and sanitationn three villages

. Ha Hoi Trung Khanh i i
No Behaviour ! ung Binh Nghia
Number % Number % Number %

1 | Storing water:
- Not storing 17 1.1 5 0.9 6 0.3
- By tank (brick & cement), 1560 98.1 546 95.1 2,360 97.2
- By barre] (metal/plastic), plastic can 29 18 68 11.9 75 31

or plastic/metal bucket

- Other 2 0.1 0 0 12 0.5

2 | Lid to cover the water storing container:
- Available 1,464 92 503 87.6 1,652 68,1
- Not available 127 8 71 12.4 775 319
Collecting the water from storage

3 | container:
- By opening Tap 1,543 97 197 343 1,074 44
- By scooping 15 0.9 103 18 4 0.2
- By dipper/ bucket 135 8.5 501 87.8 2,354 o
- By pump 83 5.2 11 19 4 0.2

4 | Sanitary conditions surrounding water
source and water storage container:
- Clean 632 39.7 246 42.9 427 1716
- Dirty 76 4.8 41 7.1 725 29.9
- Moderately 883 55.5 287 0.5 1,275 52{5

5 | Method of cleaning water before use
Boiling 1,351 84.9 517 90.1 2,408 99.p
Filtration 1,283 80.6 127 22.1 1,309 53.9
Make water transparent by alum 1 0.1 6 11 14 0.6
Disinfection by Chlorine 1 0.1 3 0.5 0 0
Others 26 1.6 0 0 0 0

PRELIMINARY WATER QUALITY MONITORING
Approximately 150 water samples have been colleict¢hree studied villages for quality

checking on chemistry and microbiology by using k&is. The selected parameters for the
analyses consist of pH, Fe, Mn, As, N®H,4, and Total Coliform.

The testing results are presented in Table 1 oeArinand illustrated in Figures 2, 3, and 4.

It was found that the water sources in three sthdikages were contaminated by iron,

arsenic, ammonia and coliform. Furthermore, inHéaand Binh Nghia village, water was
contaminated heavily by both iron and arsenic. mlagimum concentrations of arsenic in
water in Ha Hoi village is 180 ppb with 44% of hehslds exceeding the limited value of

8



WHO - AusAID Project NIOEH

Vietnamese Standard (10ppb) and the maximum coratems of iron in water is 20 mg/I
with 85% of households exceeding the limited valtigiethamese Standard (0.5 mg/l).

In Binh Nghia village, the maximum concentratiofiisenic in water is 236.1 ppb with
97% of households exceeding the limited value @tvamese Standard (10ppb) and the
maximum concentrations of iron in water is 50.9 Imagth 96% of households exceeding the
limited value of Viet Namese Standard (0.5 mgi).Trung Khanh village, the iron and
arsenic contamination in the water sources wassigerious as in Ha Hoi and Binh Nghia
village, but the water sources have a big probleth thie microbiological contamination.
The concentration of total coliform in the testiugter sources of 100% of the households
exceeds the limited value of Viethamese Standard.

100+ 85 85

Rate of sample (%0)

Qb €§9 fg& &* ) v

Parameter

Figure 2 Rate of raw water samples that did not met the standard in relation to each
parameter in Ha Hoi village.

1004

80+

604

40

20+

Rate of sample (%)

Parameter

Figure 3 Rate of raw water samples that did not met the standard in relation to each
parameter in Trung Khanh village.
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Figure 4 Rate of raw water samples that did not met the standard in relation to each
parameter in Binh Nghia village.

WATER TREATMENT OF HOUSEHOLDS

Thirty four, 40 and 35 households in Ha Hoi, Binghi and Trung Khanh villages
respectively have the water sources contaminatedgsnic or iron or both with the
concentration above the limited value of the Vieteae Standard (10ppb) have been selected
for installation of the sand filter. In each iddietil household sand filter system has been
installed based on the design of sand filter of EiOas described in the Annex 2. Some of
the systems were installed according to exactlyd#sgned dimensions of the NIOEH.

The others are installed by modification of theséirg sand filters based on the design of
NIOEH. These modified systems have average heigh® cm but width and length are a
little bit different from designed dimensions ofOEH. Installation of sand filters was done
by village’s workers who were trained before by pheject staffs on how to install and
operate the sand filter.

The filtered water of the households where the d$éteds were installed has been disinfected
by SafeWatchlorine solutions manufactured by PSI Compangaltth care staffs of villages
and hamlets were trained on how to B8séeWatsolution for water disinfection by the project
staffs. Treatment of water I8afeWatsolution at households was conducted by a mentber o
the household with guidance of health care staftsumnder supervision of project staff.

The water samples before and after treatment bgahd filter and th8afeWatsolution have
been collected and analysed on chemical and mmagical qualities to evaluate the
efficiency in water treatment of the sand filteater samples were taken by project staffs
and the water analyses were carried out in therdatwes of NIOEH.

The overall analysis results of water samplesHerttouseholds in three studied villages are
indicated in the Table 2 in Annex 1. The resutgealed that:

The overall efficiency in water treatmetite Figure 5, 6 and 7 illustrate the efficiency of
installed sand filters in removing pollutants bykimg comparison between the rate of water

10
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samples before and after the filtration which dit meets the Vietnamese Standard in relation
to each parameter such as pH, NO2, NH4, Fe, Asamincoliform. In general, the installed
sand filters have certain efficiency in removal &irparameters. However, there were still
some percentages of water samples, which did net the Vietnamese Standard. The
concentration of one or some of the above-mentigraedmeters in those water samples are
beyond the limited value of the Viethamese Standard

120
100 | 97.1 94.1 94.1
80 |
60 |

40 1

Rate of sample (%)

pH NH4 Fe Mn As Coliform

@ Before filtration
Parameter

O After filtration

Figure 5 Comparison of rate of water sample, whit did not meet the standard in
relation to each parameter in Ha Hoi village
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g 80 -
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= 20 A
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O i

pH NH4 Fe Mn As Coliform
Parameter B Before filtration

0O After filtration

Figure 6 Comparison of rate of water sample, whit did not meet the standard in
relation to each parameter in Binh Nghia village

11
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Figure 7 Comparison of rate of water sample, whit did not meet the standard in
relation to each parameter in Trung Khanh village

The efficiency in removal of iron and arsenieiain function of sand filter is to remove iron
and arsenic in water. For this reason, sand filéerbeen chosen as the household water
treatment system in the project areas. The resulle Table 4 revealed that the highest
efficiencies in the removal are for iron, arsemd ananganese, and the following is for
coliform and ammonia. Efficiencies of the instdlkand filters in removal of iron and are
presented in Table 5 and illustrated in Figure @& 9. The average rate of iron removal
reaches over 90% in three studied villages withhigbest rate of 99.5% in Binh Nghia
village. Rate of the installed sand filters, whiwve the filtered water meeting the
Vietnamese Standards (iron concentratiadh5 mg/l) is 97% in Ha Hoi, 95% in Binh Nghia
and 89% in Trung Khanh. The mean concentratidroafin the filtered water decreased
from 22.7 mg/l to 0.04 mg/l in Ha Hoi village, frob®.91 mg/l to 0.08 mg/l in Binh Nghia
village and from 8.84 mg/l to 0.15 mg/l in Trung&tth village.

Table 5 Efficiency of iron removal of the sand fters in three studied villages

Mean Concentration of Fe
Percentage Fe| Percentage of (mg/l) (min-max)
Number | removal (%) sample having 9
Village Sa?r]: " Mean Fe cogcsegtr;slltlon Before After
P (Min — Max) ('%) g Filtration Filtration

Ha Hoi 34 96.68 97% 22.77 0.04
(0 -100) (33/34) (0.01-51.47)| (0.00-0.59)

. . 99.5 95% 19.91 0.08
Binh Nghia 40 (90.7 — 100) (38/40) (0.01-36.14) | (0.00 — 1.66)

92.4 89% 8.49 0.15
TrungKhanh| 36 | 1745 _100)|  (32/36) (0.00 - 61.32)| (0.00 - 2.02)

12
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Figure 7 The efficiency in removal of iron of thanstalled sand filters in Ha Hoi village
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Figure 8 The efficiency in removal of iron of thanstalled sand filters in Binh Nghia
village
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Figure 9 The efficiency in removal of iron of thanstalled sand filters in Trung Khanh
village
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Efficiency of arsenic removal of the installed sdittérs is presented in table 6 and illustrated
in figure 10, 11, and 12. As the results in Tahléhe average rate of arsenic removal reaches
over 90% in Ha Hoi and Binh Nghia village, over 708drung Khanh village. However, in
Trung Khanh village the percentage of the instadledd filters which reduced the arsenic
levels to within acceptable limit for drinking wate.0 ppb) is highest with 100% of the sand
filters. This percentage in Binh Nghia villageoisly 35% of the sand filters. The mean
concentration of arsenic in the water after thieafilon in this village is 41.65ppb, nearly
fourfold higher than the limited value.

Table 6 Efficiency of arsenic removal of the sanfilters in three studied villages

Mean Concentration of As

Efficiency in As removal (ppb) (min-max)

Percentage of
sample having As
concentration (%) Before After

Mean Filtration Filtration
(Min — Max) 10 ppb| 50 ppb

Number Percentage
Village of Removal (%)
Sample

_ . 91.4 35% | 65% 185.82 13.0
Binh Nghia 40 | (57.75-100)| (14/40) | 26/40) | (13-282) | (0—41.65)

Ha Hor a4 916 85% | 15% 78.80 4.86
(67.68—100) | (29/34) | (5/34) | (8.43 —228.3) (0 14.80)

712 100% | 0% 8.78 2.29

Trung Khanh 36

(20.78 — 100) | (36/36) | (0/36) | (0-28.80) | (0-8.68)

250

200 -

150

100

50

Concentration of As (ppb)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33

O Before filtration
W After filtration

Sample

Figure 10 The efficiency in removal of arsenic ahe installed sand filters in Ha Hoi
village
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Figure 11 The efficiency in removal of arsenic ahe installed sand filters in Binh Nghia
village
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Figure 12 The efficiency in removal of arsenic ahe installed sand filters in
Trung Khanh village

Efficiency of coliform removal: besides having rather high efficiency in irorl @nsenic
removal, the sand filter system installed in trse&lied villages has remarkable efficiency in
removal of coliform. The results of analysing tataliform in the water before and after the
filtration are summarized in Table 7. The percgeataf the sand filter which reduced
coliform concentration to the limited value of Metnamese Standards (0 MPN/100 ml)
were decreased form 47.4% to 2.6% in Ha Hoi villdgem 100% to 27.5% in Binh Nghia
village and from 88.9% to 36.1% in Trung Khanhagié. It means that these sand filters
reached the coliform removing percentage of 100%.

15
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Table 7 Efficiency of coliform removal of the sad filters in three studied villages

Percentage of sample meeting Viet
. Number of Namese Standard (%)
Village
Sample _— o
Before filtration After filtration

Ha Hoi 34 47.4 2.6
Binh Nghia 40 100 27.5
Trung Khanh 36 88.9 36.1

COMMUNITY TRAINING

Two day training courses have been organized aetbtudied villages. Trainees were health
care staffs of hamlets and villages, leaders of eoassociations, farmers association and
veterans associations from each hamlet. The gainere trained on:

How to use the test kits for examination of wataaldqy and how to interpret results.
The test kits used for the training consist of pbly, manganese, arsenic, nitrite,
nitrate, ammonia, total coliform.

How to apply chlorine solutiorSafeWatsolution produced by PSIRopulation
services Internationaland how to design, install, operate and mairgamd filter.
How to check water quality based on Drinking W&t&andards of Ministry of Health
(MOH).

How to conduct IEC activities.

Training documents were prepared, printed andibliged to each trainee during the training
course, which is enclosed with this report. Tlaners of this training course were project
staffs.

After complete lecture in the class, trainees vadévaled in some groups to practice
installation and operation of sand filter at houddhogether with village worker and under
supervision of project staffs. These trained pewyll become key persons for IEC activities
late.

IEC ON DRINKING WATER STANDARDS AND ON KEEPING WATE R SAFE
Two methods of IEC have been applied and condunttdee studied villages.

One of the methods was distribution of pamphletsaeseholds. Health care staffs of
hamlets under supervision of health care staftsliaige distributed pamphlets to households.
The pamphlet has some illustrated pictures ancagmuinderstandable information on:
guality of water and risk of water contaminationyhto get and keep water clean and safety,
meeting standards of clean water; how to keep veatfer at home and how to protect water
source from contamination and tools for water sadetd sanitation. The pamphlets are

A4 size with colour print as enclosed with thisadp

The other method was communication/ propagatiooutin radio broadcasting facilities of
villages. The broadcasting documents contain ammiformation as those in the pamphlet
but in more details. Broadcasting was conductecetwer day, every day in the week for two
moths from July to August, 2006. The broadcastiogument is enclosed with this report

16
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BEHAVIOUR CHANGE STUDY

In order to find out change of community behaviasmresulted from intervention activities,
the survey focused mainly on behaviour of usingtyaivater, keeping water, perception of
safe water and water related sanitary practicee gitestionnaire used for this surveillance is
enclosed with this report. Detail comparison diiddour of water use before and after
intervention in three studied villages is presente@able 8. In general, behaviour change in
water use and water related sanitary practices marebserved clearly after the intervention.
The traditional behaviour in collecting water fostorage tank by using dipper, basket, and
scoop has not changed considerably in the studiadges. Habit and inadequate perception
of sanitary may could be seen as main reasonssobéfhaviour. However, results of survey
revealed that percentage of households using kover storage tank was increased in all
three studied villages from 92% to 98.8% in Ha ibage, 87.6% to 89.4% in Trung Khanh
village and 68.1% to 83.3% in Binh Nghia village@rg surveyed households. By
observation, surveyors can see clearly that sgretamditions surrounding water source and
water storage container were improved slightly witime increasing percentage of clean
level in all three studied villages.
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Table 8 Summary of survey results on using watdsehaviour before and after
intervention in three studied villages

Ha Hoi Trung Khanh Binh Nghia
No Behaviour Before | After Before | After Before | After
n=1591 | n=1542| n=574 | n=604 | n=2427 | n=1800

1 | Storing water:

- Not storing 1.1 0.1 0.9 0.8 0.3 0.3
- By tank (brick & cement) 9.8 99.5 95.1 93.2 97.p 94
- By barrel (metal/plastic) 0.5 0.6 0.7 0.5 0.5 0.6
- By plastic can 0.1 0.3 0.5 0.2 0.7 0.4
- By plastic/metal bucket 1.2 7.9 10.6 5.5 1.9 1.3
- Other 0.1 0.2 0 0 0.5 0.2
2 | Lid to cover water storing container:
- Available 92 98.8 87.6 89.4 68.1 83.8
- Not available 8 1.2 124 9.8 31.1 15.9
3 | Collecting water from storage container:
- By opening Tap 97 99.2 34.3 61.4 443 496
- Bydipper 8.2 19.7 86.2 63.6 92.1 95.2
- By scoop 0.9 4.6 17.9 25.7 0.2 0.3
- By bucket 0.4 0.2 11 2.3 4.9 0.7
- Bypump 0.5 0.3 1.9 19.2 0.2 0.3
4 | Method of cleansing water before use:
- Boiling 85 88.8 90.1 100 99.2 95.5
- Filtration 80.6 85 22 32.6 53.9 25.6
- Make water transparent by alum 0.1 0.5 1.1 23 ol6 8.7
- Disinfection by Chlorine 0.1 0.3 0.5 25 0 1.1
- Others 1.6 0.5 0 0.2 0 0.7

5 | Sanitary conditions surrounding water
source and water storage container:

- Clean 39.7 56.4 42.9 57.3 17.6 24.2
- Dirty 4.8 2.8 7.1 8 29.9 7.8
- Moderately 55.5 40.8 0.5 13 52.5 68

Community perception of safe water in three vileges also surveyed and survey results are
summarized in Table 9. Base on surveillance residltvater use behaviour, perception of
community were also unclear. In those villagex@ption in some aspects were improved
while in other villages it was not. However, thevey found that perception of clean water
of the surveyed households in three studied vildwes been changed remarkably. The
community recognized that clean water not onlytigh transparency, no colour but also not
contains toxic chemical of microbiological organgsmfter the intervention, percentage of
households on this aspect was increased from @%29.7% in Ha Hoi village, from 0% to
74.7% in Trung Khanh village and from 0.8% to 4.it?Binh Nghia village. Besides,
percentage of households knowing about the hygstaimdards of the Ministry of Health
(Viet Nam hygienic standard for clean water No. 092QD-BYT and Viet Nam standard
for drinking water N0.1329/2002/BYT/Qmere also increased in three villages from 20.9%
to 58.8% in Ha Hoi village, form 12% to 67.2% inuhg Khanh village and from 5.9 to 7.6%
in Binh Nghia village.
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Table 9 Summary of survey results on perceptionfdouseholds before and after
intervention in three studied villages

Ha Hoi Trung Khanh Binh Nghia
No Perception Before | After | Before | After | Before | After
n=1591| n=1542| n=574 | n=604 | n=2427| n=1800

1 | Clean water:

- High transparency 7.2 77.8 63.6 333 66/1 88.9

- No color, no odour, no taste 15.2 82.6 2419 512 630 704

- Ngt cohtam.toxm chemlcals or 05 297 0 747 0.8 a1

microbiological organisms
- Wlth.out colour change when 116 64 115 316 25 59
making green tea

5 The Hygienic Standards of the

Ministry of Health :

- Yes 20.9 58.8 12 67.2 5.9 7.6

- No 79.2 41.2 88 32.8 94.1 92.4
3 | If check quality of water source?

- Yes 41.7 33.1 26.5 30.8 55 12.4

- No 58.3 66.9 73.5 69.2 94.5 87.6
4 | If treat contaminated water source?

- Yes 46.4 171 32.6 95.4 12.9 234

- No 53.6 82.9 67.4 6.1 87.1 76.6

CONCLUSIONS AND RECOMMENDATIONS

Bacteriological and chemical contaminants are comproblems of drinking water in rural
area of Viet Nam where groundwater is used as #ie source of drinking and as domestic
water. Three villages in different provinces haeen selected for project — Ha Hoi village,
located in Thuong Tin district, Ha Tay provincenBiNghia village, located in Binh Luc
district, Ha Nam province and Trung Khanh villaggeated in Gia Loc district, Hai Duong
province.

Model of quality management system for communiipkdng water in three selected villages
has been set up and undertaken by different leveldifferent organizations of villages
under guidance and supervision of project staffs.

Surveillance methods of water related sanitary figgiquestionnaire have been applied and
conducted by health care staffs of villages, latstricts and provinces to collect information
on water quality, perception of safe water, behawvad water use and sanitary practice of
each household of the selected villages. Thesatas provided capacity to villages in
conducting surveillance related sanitary aspectgabér quality and use of safe water. The
survey revealed that groundwater pumped from tubllswas main source of drinking and
domestic water in the studied villages. The commablem for quality of groundwater
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sources in three villages was high contaminatioirdry. The severity of arsenic
contamination was found in two out of three studi#idge, those are Ha Hoi and Binh Nghia
villages. Perception of water quality, safe wasanitary practice and traditional behaviour of
water use were limited by community of villages.

Quick tests were used to check quality of watectoemistry and microbiology. It is low
cost-test and easy to use, so it can be usedlbged. Households, which have water sources
contaminated with high levels of iron and arsergdnd Viet Nam drinking water quality
standards, were identified for installation of séitdr. Village workers were trained on how
to design, install and operate sand filter. lmmet those trained people can build sand filters
for others households in their village. Chlorintusons were used to disinfect filtered water.
Sand filters received a good acceptance from haldeh Households are very pleased with
easier operation and maintenance in addition tdidpe efficiency in treatment of both iron
and arsenic. Efficiency in water treatment of shltels was evaluated by project staffs by
using laboratory methods of water analysis. Inftitere, village should do evaluation of
water quality by using quick test, therefore, iteasommended that possibility of creating a
sustainable fund for procurement of test kits cardnsidered and explored.

A two-day training course was organized and pravibe health care staffs of hamlets and
villages, leaders of women associations, farmessa@ation and veterans associations from
each hamlet. The training provides knowledge otemguality testing, disinfection methods,
sand filtration method by sand filter and hygiedeaation. Those trained people will
become key persons in later IEC activities of tilages. A two-month media campaign by
local radio broadcasting facilities and distribatiof pamphlets to households provided the
above mentioned knowledge to each household.ethsehat period of two months for these
IEC activities were not sufficient. Results of beiour change study undertaken by
questionnaire survey at the end of the two-monttianeampaign showed the limited impacts
of intervention activities of the project. It itherefore, recommended that a more reasonable
timeframe for IEC activities should be considerad behaviour survey should be repeated
for more sustainable behaviour change.

A longer-term surveillance system for assessmesgéaoitary risks of water supply system at
the household level should be established and aiddawject programme to verify whether
safety measures are being maintained. Health taffe ef village/hamlet could carry out this
surveillance

Water Safety Plan (WSP) approach should be coreides part of future projects on village

water supply systems. A model of such a plan vessmbed as flow chat in Figure 13 which
could be referred for application in village wasepply systems of Viet Nam.
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NIOEH

Viet Nam Drinking Water

Quality Standards

}

NI NI AN

Preventive Maintenance by:
- Monitoring tool &
- Hydiene Messaq

Cross Checking by:
- Sanitary Inspection &
- WO Test (upon request by HH

Verification by:
- Sanitary Inspection &
- Random WO Test

I

Technical Supporting by:
- Training

- Document Providing

- Test Kit Providing

Household Level

p
Hamlets/Villages level
Health Care Station, Women or
Veteran Groups will do & report

L to the Village Committee

District or Provincial
Health Care Station

- National or Area Institutions
- Test Kit Distributors

Figure 13 Model of Water Safety Plan (WSP) for aplication in village water supply
systems of Viet Nam.
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Appendix 1 Results of water quality analyses

Table 1 Analyzing results of the groundwater sowres of three villages by the test kits

HaHoi (n = 151) TrungKhanh (n = 149) Binh Nghia (n = 148)
Rate of. Rate of. Rate of.
Parameter | Standard* Samples that Samples Samples that
Mean | Min Max meets the Mean | Min Max that meets Mean | Min Max meets the
Standard the Standard
(%) Standard (%)
(%)
pH 6.5-8.5 7.07 6.40 10.0 98 7.09 2 484 91 729 | 642 8.70 97
NO2 (mg/l) 3 mgl/l 0.02 0 0.10 100 0.69 7.00 94 0010 0.25 99
NH4 (mg/l) 1.5 mg/l 0.44 0.10 20.0( 15 1.94 10.p0 55| 7.16 | 0.72 21.05 1
Fe (mg/l) 0.5 mgl/l 8.35 0 20.00 15 151 12.00 55| 14.39|0.04 50.92 4
Mn (mg/l) 0.5 mgl/l 0.40 0 1.90 74 0.18 1.30 91 80.30.0 2 1.48 77
As (ppb) 0.1 ppb 27.9 0.5 180.( 56 1.9 45/0 97 441 09 236.1 3
Coliform 0 Positive ‘ Negative 52 Positiv# Negative 0 Positive Negative 4

(*): Standard - Drinking Water Hygienic Standardss{ued in accordance with the decision No. 132%M9T/QD dated 18/4/2002 of Ministry of health
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Appendix 1 Results of water quality analyses

Table 2 Results of water quality analyses for eluation of the effiencies of the sand filters

Before Filtration After Filtration
Total Total
Village NO2 | NH4 | T.Fe | Mn | As | coliform NO2 | NH4 | T.Fe | Mn | As | coliform
pH (mg/l) | (mg/l) | (mg/l) | (mg/l) | (ppb) (MPN/ pH (mg/l) | (mg/l) | (mg/l) | (mg/l) | (ppb) (MPN/
100ml) 100ml)
Binh Nghia
Mean 6.74 001| 552| 19.92| 0.15| 185.82| 156 7.21| 028| 435/ 008 0.03| 13.09 4
min 6.45 0 1.7| 0.01| 0.008 13| 240 6.72 0| 076 0 0 o] 38
Max 7.42| 0.24| 7.85| 36.14| 0.673| 282 5 7.46| 1.33| 845 1.66| 0.19| 41.65 0
Ha Hoi
Mean 6.73 0| 4.16| 227/ 062| 7555 53 7.23| 002 077 004| 0.03]| 4.86 1
min 6.3 0| 028 001| 0.22| 043 38 6.57 0| 015 0 0 o] 38
Max 7.37| 0.06| 7.15| 51.47| 2.39| 2283 0 8.02| 0.36| 445 059| 031 148 0
Trung Khanh
Mean 6.74  0.05 26| 849 053] 878 148 7.44| 013 1.01| 0.5 02| 229 6
min 5.62 0 0.55 0 0.015 0 240 6.19 0 0.39 0 0 0 38
Max 8.42 0.49 6.3 61.32 2.546 28.8 0 8.59 1.16 3.18 2.02 2.098 8.68 0




Appendix 2 Design of NIOEH sand filter system

Key features of the design of NIOEH illustratedrigure 1.sand filter include:

1. standard design;

2. spray system to aerate and disperse incoming wagzrfull area of filter;

3. use of yellow sand (yellow sand has grains coati&d inon oxy-hydroxides which
promotes Fe/As precipitation);

4. inclusion of a washing valve (V1) to improve mairdaece

Holes to create water rays

Water source o O O o O O (=] O O o 0 o 0 0 O O |

TN TN TN AN N N TN

mmlln
Overflow valve /
Washing valve (V1)

£
o
8

£

o

Q Sand

V2 V3
50 cm |

DESIGN SKETCH OF THE SAND FILTER WITH WATER AERARTION SYSTEM
Figure 1 Improved Iron Reduction Plant designed # NIOEH

Dimensions of the system:

o Width: 50 cm
0 Length: 50-60cm
o High: 80 cm
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Design of filtering material:

Yellow sand and gravel are used for filtering with:

0 Thickness of the sand filter bed: 40-45 cm (Uspeiow sand with
size from 0.25 mm to 1mm)

o Thickness of the gravel layer: 5-10 cm (Gravel s&zgom 0.3 cm to
2 cm).

Design of Aeration System

Use of a PVC pipe D21 mm, drilled holes of 1mndiameter along the pipe with one
hole per 3 cm long and 3 lines unequal within X/8he pipe perimeter. There
are totally about 18 to 20 holes in each line. @bration system is designed
with two parallel pipes in order to have well-profened water rays onto the
whole surface of the filter bed. . The aeratiortesyscreates water rays when
the water is pumped in to the filtered tank, sad thare contact with oxygen in
the air is made. This design is suitable for tleeteic pumps used very
commonly in the community with the power of 0.35 KW

Design of Valve System

The valve system is designed not only for the dpmrdut also for the maintenance of
the system. The functions of the valves are:

Valve V2:  Used for collection filtered water intioe clean storage water tank

Valve V3:  Used for water quality checking of thestem and discharging off
the water if the water is not clean enough.

Valve V1:  Used for sludge washing

Overflow valve: Opened all the time. It may be emgld by a pipe. Excesses
water will flow out the system through this pipe.

The advantages of the NIOEH sand filters in conggariwith the existing iron removal sand
filter are that the filtration capacity increas#dtk efficiency of both iron and arsenic
removals increased, and the procedure for sandimgashproved.



Appendix 3 Questionnaire

WHO-NIOEH-2005

Household questionnaire before intervention

I. Household information

Questionnaire code: ......cccceeenn......

10 R 5 1 o PSPPSR
102. COMMUNE: .ovvieeeie e e eeeemmcea e DR
103. Hamlet (production t€amM): .........ooiiieeeeeee e e e

104. Surname of the head of the household: ..........Age......... SEXiiriiiirerrrrni e s
105. Education level..........cccccevviiiiicceeenn.
106. Number of family members : .............
107. Name of interviewer: ..............ccc.oeeeeee

Interviewing date ..........ccccceeeeeiiiiiiimecennee.
Il. Information related filter tank

Circle the suitable answer

For questions with the answers of a,b,c,d,e morédn one answer of a,b,c,d,e is
possible

Please circle only one answer for questions wighathswer 1,2,3,4,5,6,7

No | Questions | Code | Note|
Il. Water source for cooking and cleaning
201 | Which water source do you often Tap water, a
use for cooking and cleaning? Well water| b
Drilled well water| ¢
Raining waten  d
Other| e
202 | Depth of the well metre
203 | How long have you used the Year

well?

204 | What is the purpose of usipg
drilled well water?

For cleaning and washin
For cooking
For watering the plants, cleaning and

«
T o

other purpose{ c¢

205 | What do you use to reserve the Nothing| 1
cooking water? Cementtank 2
Oildrum| 3

Can (metal/plastic) 4

Bucket/basin 5

Ceramicjarl 6

Other| 7

206 | Do you cover the water Yes| 1
container? No| 2

207 | How often do you clean the Daily | 1
water container? Weekly| 2
Monthly | 3

Sometimes 4

5

Rarely




Don’'t know| 6

208 | What do you use to get the water Small dipper a
out of the water container? Faucet b

Big dipper| c¢
Bucket / drum d
Pump| e

209 | Interviewer observes the Clean| 1
hygienic condition of the well Dirty | 2
and the water containers Normal| 3

Il. Quality of water source for cooking and cleanng

301 | Do you think the drinking watel Yes| 1

is safe? No| 2
Don'tknow| 3

302 | From hygienic point of view, Bad smelling iron a
why do you think the water is Not transparent b
not safe? Residuall ¢

Strange smell (salty, brackish) d

Infected| e

Other reasons ¢

303 | How do you define clean waten? Transparent 1
Colourless, Smelless, tasteless2

No strange matter 3

No change in colour when preparing tea4

304 | How do you know that? From handing down among populatipn a
From propaganda, training b

Through newspaper, television ¢

From other source d

305 | Have you heard about the Yes| 1
drinking water hygienic standard No| 2
of MOH?

306 | Do you think the user can chegck Yes| 1
water quality by himself? No| 2

307 | Do you think the user can treat Yes| 1
the contaminated water source No| 2
by himself?

308 | Do you want to participate in the Yes| 1
training course on this issue, |if No| 2
any?

309 | Do you clean the water before Yes| 1
using for cooking No| 2

Not pay attention 3

310 | How do you clean the drinking To boil | a

water? Using filter tank| b
Using alum| c

By chlorine solution d

Other ways (which ways?) e

311 | Do you use drinking water Yes| 1
without boiling? No| 2

312 | Do you think is it hygienically Yes| 1
safe to drink not boiled water? No| 2




313 | Have you heard about usipg Yes| 1
chlorine for water disinfection? No| 2
314 | Are you ready to apply some Yes| 1
measures for water disinfection No| 2
by chlorine?
315 | Is it necessary to boil water after Yes| 1
disinfection by chlorine? No| 2
Don’'t know| 3
316 | Do you have filter tank? Yes| 1
No| 2
317 | What do you use filter tank for? To filter iron a
To filter Arsenic| b
To filter solids| ¢
To filter bacterial d
Other purposes e
318 | How does the filter tank work? Well 1
Normal| 2
Notwell | 3
319 | Do you clean or change the filter Cleaning| 1
sand for filter tank? Changing the filter sand 2
320 | How often do you clean/change Weekly| 1
sand for the filter tank? Monthly | 2
Few month one time 3
Twice ayear 4
Annually| 5
Clean when the filter gets stuck 6
321 | Is it hard for cleaning or Yes| 1
changing the sand? Normal| 2
No| 3
322 | Have you ever seen some good Yes| 1
model of water filter tank? No| 2
323 | If yes, where is the model? In the location 1
In other place 2
324 | Is it necessary to learn that Yes| 1
model? No| 2
325 | Do you know who built this filter NIOEH | 1
tank model? Others| 2
Don'tknow| 3
326 | Do you want to build new filtgr Yes| 1
tank that can remove iron and No| 2
asenic? No answer 3
327 | Is it more comfortable for Yes| 1
cleaning the new filter tank by No| 2
switching open/close valves
without removing sand or not?
328 | If you have a new filter tank, do Yes| 1
you often maintain it? No| 2
329 | If you build a new tank, do yqu Yes| 1
need financial support? No| 2




330 | If you are instructed, do yd Yes| 1
build the tank by yourselves? No| 2
331 | If you have instruction materia Yes| 1
do you build the tank b No| 2

yourselves?
332 | If you know your domestic watgr Yes| 1
source contaminated by asenic No| 2
do you think it is harmful to youy Don'tknow| 3

health?
333 | Thus, are you ready to build Yes| 1
filter tank? No| 2
334 | Householdcomments on the Well | 1
water sources from the drilled Normal| 2
well and filter tank. No safe| 3
Bad smelling iron 4
335 | Interviewercomments on the Well | 1
water sources from the drilled Normal| 2
well and filter tank. Bad smelling iron 3
IV. Environmental Hygiene

401 | What kind of latrine do you usef Single latrine1
Double latrine| 2
Water closet 3
Auto decomposition latring 4
Other kind| 5
402 | Do you know which kind of Single latrine] 1
latrine can meet hygienic Double latrine| 2
standard? Water closet 3
Auto decomposition latrine 4
Other| 5
403 | How do you treat human and Tobury| 1
animal excrements? To incubate for preparing fertilizer 2
Other means 3
404 | How long does the excrement About 1 month, 1
incubation last for rice field? From 1 to 6 month 2
More than 6 month 3
Other forms 4
405 | How do you treat waste? Tobury| 1
To through away 2
Using local waste collecting trolley 3
Other| 4
406 | The distance from the polluted 0-5m| a
source (excrement hole, waste 5-10m| b
breeding facilities, lavatory) to 10-20m| c
the water source of the family 20-30m| d
(Interviewer observes) Over 30m| €
407 | Where do you drain waste Into the yard 1
water? Free flowing| 2
Drainage system 3
Other| 4
408 | Do you use pesticide? Yes| 1
2

No




409 | Where do you often store In the store house 1

pesticide and spraying tools? In home| 2
Other place 3

410 | The distance from the pesticide 0-5m| a
store to the water source of the 5-10m| b
family 10-20m| c

20-30m| d
Over 30m| e

411 | Where do you wash your hand, Atrice field| 1
foot and tools after pesticide In house pond 2
spraying? In water container of family 3

412 | What are the sources of water Cattle stalll a
contamination? Not hygienically latrine b

Waste hole c
Draining waste system d
Pesticide store €

413 | Do you know how far the Yes| 1
necessary distance should be No| 2
from the pollution to water
sources?

414 | Interviewer evaluates the Clean| 1
environment of the interview Dirty | 2
places Normal| 3

Smelly| 4
No strange smell 5

415 | Did you or some member in Yes| 1 418
family participate in any training No| 2
course on environment hygieng?

416 | Which the following training Increase community awareness a
course do you participate in? Frequent diseases due to the lack of

hygiene| b
Water and measures of auto cleaningc
Other training course d

417 | What do you learn from that Yes| 1
training course? No| 2

418 | Do you think the training course Yes| 1
is useful and do you want to No| 2
participate?

Observer Interviewer’s signature and name




Appendix 3 Questionnaire
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Household questionnaire after intervention

Questionnaire code:

|. Household information

101.
102.
103.
104.
105.
106.
107.

D153 1T U ERPRPR TP
L0 0] 010 1= P
Hamlet (production tEamM): ........ccoi e
Surname of the head of the household: ..........Age......... SEXeiiiiirererniinr e s
Education [eVel ..........cooooiiieieeeeee e

Number of family members: ...
Name Of INterVIEWET: .......ccoee i

Interviewing date ..........ccccceeeeeiiiiiiimeeennnn.
Il. Information related filter tank

Circle the suitable answer

For questions with the answers of a,b,c,d,e morédn one answer of a,b,c,d,e is

possible

Please circle only one answer for questions wighathswer 1,2,3,4,5,6,7

| No | Questions | Code | Note|
Il. Water source for cooking and cleaning
201 | Which water source do you often Tap water, a
use for cooking and cleaning? Well water| b
Drilled well water| ¢
Raining waten d
Other| e
202 | What is the purpose of using For cleaning and washing a
drilled well water? For cooking| b
For watering the plants, cleaning and
other purposel c
203 | Which water source do you often Tap water, a
use for cooking ? Well water| b
Drilled well water| ¢
Raining water, d
Other| e
204 | What do you use to reserve the Nothing| 1
cooking water? Cementtank 2
Oildrum| 3
Can (metal/plastic) 4
Bucket/basin 5
Ceramic jar; 6
Other| 7
205 | Do you cover the water Yes| 1
2

container? No




206 | How often do you clean the Daily | 1
water container? Weekly| 2
Monthly | 3
Sometimes 4
Rarely| 5
Don't know| 6
207 | What do you use to get the water Small dipper a
out of the water container? Faucet b
Big dipper| c¢
Bucket /drum d
Pump| e
208 | Interviewer observes the Clean| 1
hygienic condition of the well Dirty | 2
and the water containers Normal| 3
I1l. Quality of water source for cooking and cleanng
301 | Do you think the drinking watet Yes| 1
is safe? No| 2
Don’'t know| 3
302 | From hygienic point of view, Bad smelling iron a
why do you think the water is Not transparent b
not safe Residual ¢
Strange smell (salty, brackish) d
Infected| e
Other reasons ¢
303 | How do you define clean water? Transparent 1
Colourless, smelless, tasteless?2
No strange matter 3
No change in colour when preparing 4
tea
304 | How do you know that? From handing down among populatipn a
From propaganda, training b
Through newspaper, television ¢
From other source d
305 | Have you heard about the Yes| 1
drinking water hygienic standard No| 2
of MOH?

306 | Do you think the user can chegck Yes| 1
water quality by himself? No| 2
307 | How do you know that? From handing down among populatipn a
From propaganda, training b
Through newspaper, television ¢
From other source d
308 | Do you think the user can treat Yes| 1
the contaminated water source No| 2

by himself?
309 | How do you know that? From handing down among population a

From propaganda, training b
Through newspaper, television ¢
From other source d




310 | How do you clean the drinking To boil| a

water? Using filter tank| b

Using alum| c

By chlorine solution d

Other ways (which ways?) e

311 | Do you use drinking water Yes| 1

without boiling? No| 2

312 | Do you think is it hygienically Yes| 1

safe to drink not boiled water? No| 2

313 | Have you heard about usipg Yes| 1

chlorine for water disinfection? No| 2

314 | Are you ready for application pf Yes| 1

some measures for water No| 2
disinfection by chlorine?

315 | Is it necessary to boil water after Yes| 1

disinfection by chlorine? No| 2

Don’'t know| 3

316 | Do you have filter tank? Yes| 1

No| 2

317 | What do you use filter tank for? To filter iron a

To filter Arsenic| b

To filter solids| ¢

To filter bacteria d

Other purposes e

318 | How does the filter tank work? Well 1

Normal| 2

Notwell | 3

319 | Do you clean or change the filter Cleaning| 1

sand for filter tank? Changing the filter sand 2

320 | How often do you clean/change Weekly| 1

sand for the filter tank? Monthly | 2

Few month one timg 3

Twice ayean 4

Annually | 5

Clean when the filter gets stuck 6

321 | Is it the hard for cleaning or Yes| 1

changing the sand? Normal| 2

No| 3

322 | Have you ever seen some good Yes| 1

model of water filter tank? No| 2

323 | If yes, where is the model? In the site 1

In other place 2

324 | Is it necessary to learn that Yes| 1

model? No| 2

325 | Do you know who built this filter NIOEH | 1

tank model? Others| 2

Don’'t know| 3

326 | If you have a new filter tank, do Yes| 1

you often maintain it? No| 2

327 | If you build a new tank, do yqu Yes| 1

need financial support? No| 2




328 | If you are instructed, do yaqu Yes| 1
build the tank by yourselves? No| 2

329 | If you have instruction materials, Yes| 1
do you build the tank by No| 2
yourselves?

330 | If you know your domestic wategr Yes| 1
source was contaminated by No| 2
asenic, do you think it is harmful Don'tknow| 3
to your health?

332 | Thus, are you ready to build Yes| 1
filter tank? No| 2

333 | Householdcomments on the Well | 1
using filter tank. Normal| 2

No safe| 3
Bad smelling iron 4

335 | Interviewer comments on the Well | 1

using filter tank. Normal| 2
Bad smelling iron 3
IV. Environment Hygiene

401 | What are the sources of water Cattle stalll a

contamination? Not hygienically latrine b
Waste hole c

Draining waste system d

Pesticide store €

402 | Interviewer evaluateshe Clean| 1
environment of the interviewed Dirty | 2
places Normal| 3

Smelly| 4
No strange smell 5

403 | Did you or some members in Yes| 1
family participate in the training No| 2
course on clean water -
environmental hygiene organized
by NIOEH?

404 | Have you learn anything from Yes| 1
that training course? No| 2

405 | Do you think the training course Yes| 1
is useful and do you want to No| 2
participate?

Observer

Interviewer’s signature and name




Appendix 4 Photos

Sand filter with storage tank
and plastic can for disinfecti




Appendix 4

Installation of san filter in the household Two — days Training course

Practice on using test kit to check water quality Working visit of WHO Representatives in the
project village

Members of household take part in
preparation of filtering materials of the
sand filter




