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.5 PROCRESS REPORT ON SLOW SAND FILTRATION RESEARCH PROJFECT

1. PROJECT BACKGROUND
‘istory The Royal Thai Government has developed the éommunity
E portable water supply project since 1966. The project
activity is responsible by the Rural Water SupPply Division,
Department of Health, to a§sist the community size of
500-5,000 people. By last May 1979, about“%SO systems have
been'constructediserving 1.6 million people, representing
about 5 percentsof the rural population. The type of
treatment employed varies according to the guality of the
‘raw water sources. It is apparent that main problem of

using the surface water as sources of water supply depends
upon the turbidity of the water, thercfore the most common —
treatment employed has been the conventional rapid sand .
filtration process in which chemicals are used to coagulate
and flocculate the turbidity for further sedimentation and
filtration. It is rather complicated system vhicli reguires

well trained operators.

Deep well water is another source of water used. The

treatment of deep well water invclves simple chlorinatic.. - -. .
to complicated systems of aeration followed ly rapic ny

slow sand filtration process. In a&all instancesz, the treat:?

-water is subjected to chlorination befcre it is cigpliac

to consumers through the pipes system. Thcugh the slow zand
filtration system has more advantages in its siuzlicity oi
operation and maintenance than rapid sand filtr. ticn systew,
- . there are still many factors that influence tlic choice of
the slow sand filtration system. For example, tha turbidity.
of the raw water before filtration is convention.lily
limited to below 30 mg/l, and high initial construct:ro..
cost of the slow sand filter. As the result, at presecat
only about 5 % of the total number of the e¢xisting water
supply systems in Thailand employing the slow sand )

filtration system.
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The use of slow sand filter for water treatment in
Thailand is rather limited due to the reasons mentioned
above until recently. Starting in 1978, the International
Reference Centre of the Netherlands (IRC) has sponsored
the Rural Water Supply Division of the Department of
llealth to undertake the field study and research programme
on the clow sand filter, through which three plants are
being selected for assistance as demostration projects.
In addition, the Asian Institute of Technology (AIT) has
reconmended the'usc of pre-treatment technique, namely
the horizontal-flow course material prefiltration. The
main advantage of the pre-filter is recommended for its

capability in reduction of suspended solids prevailing

The purrose of the Project undertaken‘by the Rural Water
Supply Division therefore¢ are to review and evaluate the
design criteria, the performance of the slow sand
filtration systems under actual field cperation, ius
maintenance problems, its benefits and delhercijite, the
related health impacts and sccio-ecorcmis groflans.
Celection of the A.preliminary survey has been done to celact tie
Demonstration demonstration villages in the Rural Watcr Supply Rsjien 1,
Villages which located in central area of Thailand, norci=cly
direction of Pangkok. 1he main reascns for seleculs:n aasl
demonstration projects in the central area are ths
conveniences of the Project starfs to monitor ard follow

up the Projects, as the main laboratory is alsc in Eingker.
At present two villages have already Leen selectud as

demonstration villages. Another is being considerec

t
has been the community participation. The two villages

selected are as followed :-

e
S

in raw water to a certain extent. —_
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1. BRan Bangloa, Singhburi Province

2. Ban Thadindam, Lopburi Province

2. PURPOSES OF THE STUDY !

opjectives The main objective of this study is to evaluate and

develop the criteria of applying and promoting the use

of slow sand filtration in developing countries; and

also to determine whether ;uch system would be appropriate
to the local conditions, circumstances and the needs. The
study research ié to include technical as’well as non-
technical nature such as social culture and economic
factors through the actual field trail of the demonstraticn
plants. It is hoped that the results and field data
information collected through the project will serve as a —
guideline in propagating and promoting the application

of sloQ sand filtration in this country as well as in
other developing countries and would serve to correct
various pit-falls which have hampered the progress of

the Rural Water Supply Programme.

Scope . The Slow Sand Filtration Research Project has heen
planned to investigate the function of the :lcw sand
filter with regard to the technical and non-technical
aspects, which will alsoc involve :-

1. The attitude of the villager:z toward:s tle aoceptance
of the water supply scheme,

2. The socio-economic capability of the villayes

in relation to Project operation and mainternance.

- . 3. The performance of both pre-filters and filvers

vwith respect to the engineering design criters.a,

4. The impact of the raw water quality especiully

turbidity which may have upon the filter run.

. ‘5. The training programme to be given to the cperatc:

.that has bcen selected from the local people.
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DESCRIPTION OF  THE STUDY PROGRAMME
In conjunction with the IRC programme, three field sites
for the construction as demonstration are to be selected.
However, at present the construction for two communities
have been initiated, the third one is under the B
consideration. .

) .
The following study will be carried out during various
stages - {
During thié phase the health education programme has

been implemented to the selected villages by various

-means through the local health workers and sanitarians

of the Provincial Health Bureau. Village meeting, leaflet
distribution were given to them. Health movies was also
shown at the village gatherings in the evening, which
aims to educate them on the importance and the benefit
of piped water supply and on the means of tranemitting
the water-bourne diseases. In addition, the personal

and door to door interview was also made in order to
collect individuval family information related to healﬁh
and socio-economic conditions of the communitics. The
questionaires on the knowledge, attitude and practice

on water supply were made, and results are chaeT in the
Annex.

This is the most important and the final staye which
determine the success or failure of the pugject. Varicus
components and criteria involving both technical and
non-technical nature will be studied so as to determined

the appropriateness of the design assumption.

The study will be set up following by appropriate
monitoring and evaluation procedures so ;hat.specifically
the following aspects among many others be evaluated. .

The study will aim at :-

a) to determine whether the proposed horizontal flow -




NOn-Technical

Aspect

pre-filter is fecasible or appropriate for the slow

sand filtration treatment under actual field previously
studied in AIT pilot plant; this phase of the study will
be carried out in conjunction with AIT,

b) to determine whether the chemical coagulation is ’
needed or necessary to enhance such prefiltration
operation, _

c) to evaluate the effectiveness of the pre-filter
by'so-called " rouching filter " and to compare to
other pretreatm;nt process such as holding reservoirs
which also would be employed in the demonstration
systems,

d)} to determine whether the recommended WHO/SEARO
design of the slow sand filter is appropriate and to
compare it to our present design, varibus aspects

will be compares : the underdrain system design, the
flow rate control systems, the ease of the construction,
operation and maintenance as well as their costs cs
being judged by the local circumstances,

e) to determine whether such systems can be operated
and maintained by the local village orerators as will
be recruited by the local communities themselves and

will be trained specifically for the purpose,

'f) to carry out a long-term monitoring and follow up

of each system with regards to their qualities and’
clearing their problems.

It is realized that the non-technical aspect, many
times, appears to be equally importart or eve:Dn iore So
than the technical one. Cften this aspect has been leftc
out to the design engineer and technician to fulfill
this need ., As a result, a rather nominal attention is
given to this aspect and failure often follows primerily
due to the overlook of this fact; Sohe éxamples of thé

basic cultural, economic and social aspects which will

be determened are :- ' -
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a) the degree of the community participation and the
need of the health education required to guarantce the
; success of the project, the essential criteria for the
successful operation and maintenance are to be analyzed,
b) the impact of the water supply system and its N
accessibility pattern, their general health status; the
impacts of public or private water supply connections
will also be compared,:' !

c)‘ whether such system can be operated and maintained
on the self sustained basis with minimum technical
supervision and financial assistance from the outside

- sources

4. PROGRESS REPORT O THE COMMUNITIES SELECTED —

Ban Bangloa

Village,

Singhburi

Province

Background Ban BRangloa is located at latitude 14045‘ N and
Information longitude lOOQIS' E in Muang District, Singhburi

Province, and is about 120 kms. north of Bangkok.
vIt is situated on the ecastern bank of Chao Phya

River (Fig. 1). The village is located bctween the Chac
Phya River and an irrigation canal and inuckired bv
approximately 400 families with an average of ahout

5 persons. The houses are lined along the river bank
more than along the canal side (Fig. 2 & 3). The

river provides a gentle sand slope along the river hank.
And it has been found that the river water flocds this
area during the monsoon or rainy season period. During
the dry season the land has been used for cultivation
{Fig. 4). Difference of the water level in the river is
about 6-7 m. between thgitwo seasons. Heavy rain
upstream always causes torrential iﬁ thé rivér"witﬁn.gh
3 high turbidiﬁy. ’
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FIG 2. SHOWING THE LAY-OUT OF THE WAIER - SUPPLY —

Mo " DISTRIBUTICN SYSTEM_FOR BAN BANGLOA, SINGHBURI.
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FIG : 3

General view of Ban Bangloa. singrburi province, seeing

road parallel to the Chao phya River.

FIG : 4

showing the gentie slope of sandbeach along the Chaofrhya
River at Ban Bangloa. singhburi province during the dry
season. The cultivation in small plots on {he bank may

e noticed.
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In view of climatic conditions, Ban Bangloa is situated
in the central part of the country which lies in tropical
zone. The average temperature throughowt the year ranges
from 152- 38°C. The average annual rainfall is asbout
1,157 mm. » A

The principal occupation of the local pecople in this
community is rice-farming, the remainings are labour,
trading and government service. The average vearly income
per family varie% from B 10,000-15,000 (USS 500-750)
which is relativciy high in comparison to ‘the country’s

average (US$ 200 per year according to the National

Statistics Report of 1979).

'FIG : 5

Showing shallow well dug in sand beach with a suction -

pipe connection at Ban Bangloa, Singhburi Province.




vgucation The village has a primary school of the level up to the

? compulsary grade (seventh grade). Any students who wish
) 3 to further their study may go to Singhburi provincial
; centre which is only 5 kms. away. At the centre, there
i are both secondary school and vocational school available.
3 More than 60 % of the villagers have alfeady passed the

former compulsary level at fourth grade, and most of them

f are literate. '

: water and At present the eristing water used for the household is

canitation obtained mainly from river. The villagers-who live along
the river dig a shallow well in the sand beach and put
the small casing into the opening in order to prevent the
well callapse. The pipe is then connected to’ thelr "=

individual houses for private use (Fig. 5); the hand pump —

sometimes small dicsel engine pump, is installed to

TOTTETTTE Y

facilitate the service to individual houses (Fig, 6).

As the river water is rather turbid during rainy seasor,
the alum is commonly used for coagulation in order to
remove turbidity in the individual hcouse-containers. JIn
some houses the water is allowed for self-settling for

one to two days and then decanted the top clecar water

for use. The container used for keeping water is earthern”
jar of about 100 1. size which can be easily seen
throughout the country. However, the rain water is quite
commonly used for drinking purpose. Boiling water befcore

use for drinking is also practiced in some houses.

In view of sanitation, the refuse disposal is mostly
i ' ' collected in open pit for burning. Live stock-raising
which is very popular is also commonly kept in the
house vicinity; small animals such as chichn, duck,
pig and étc aie-raised Qnder'tﬁé hoﬁsé;fiﬁors; The:"'

private soakage-pit latrine is employed in more than

1 : 90 % in the village housechold.
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FiG : 6
] Hand pump connecting to a cdug well on the river bank
[ is being vsed in a houschold at Ban Bargloa,
] Singhburi Province.
. Participation As for participation, the results cf the survey have
revealed that the villagers under the leadcrship of ti.r
1 4 village headman are willing to ccntribute frec labour
and materials for digging holding pond znd laying pipelires.
Their contribution are sunmerized iIn Table 2.
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Description of
the Treatment

Plant

Engineering

Design

Criteria

TABLE l: Community contribution towardz the water

treatiient system construction.

VALUE EQUIVALENT

DESCRIP’ N

¢ LI0N BANT us §
Cash . 10,000 500
.sand gravel ' 10,000 500
Labour for d%gging holding pond 10,0C0 500
Land for treaﬁment plant 60,000 3,000
Total contributionr value 90,000 4,500

Percertage of contribution as compared to the totali cost

of construction = 4,4 %

In addition,the villagers are willing to pay fcr water
meter conncction'for their own house arnd for the equity
of water revenue to be chérqed on metering basis.

The raw water for Ban Bangloa Water Supply is take:n

from the irrigation canal, the plant design Las cons:isted
of the following proccuses :-

l. Holding pond for self settling

2, Pre-filter unit

3. Slow sand filtecs

4, Chlorination

The flow diagram cf the treatment plant is shown in Fag.7.
The construction of RBan Rangloa Water Supply Flarnt has
started since Octuler, 1978. It is designed to serve
2,000 people with the capcity of 10 m3/hr. It is expected

that the rate of consunmption for .the whole village will

" be around 100-150 m3/day. The raw water source its pump:d

from the irrigation canal, which is about 20 wm. from the
treatment plant into the holding pond with capacity” of

approximately 4,800 m? , thus providing the thecretical
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detention period of about 1 months berore flowing into
3 ‘ . the horizontal flow pre-filter by gravity. The flow of

% water is regulated by the adjustment of a gate valve.

3 The pre-filter unit is designed as a rectangular box

of 6.5 m.wide x 8.8 m.long and 1 m.deep packed with

1 crushed stones of various sizes. The box is divided into
seven sections provided with wire mesh interception

) - (Fig. 8). The effluent from the pre-filter is controclled
4 by V-chape wigr. The filter has been designecd as
rectangular box with the dimention of 5 m.wide » 6 m.long
and 2.8 m.deep. The sand of graded size is filled in the
4 : . filter bed about 1.25 m. high. The water to be filtered

' is to be lefted on top of sand about the same¢ height —_
as sand bed. The top of filter is open as free kcard
about 0.30 m. (Fig. 9). The filtration rate is designed
at 0.15 m3/m2/hr.

AAeds A hcan e g

t ' The finished water is subjected to chlorination and
\ passed into the clear well of the cagacicy of 10C m3
It is then pumped to the elevated tank of 45 m? ar.d
finally supplied by gravity to consumers wvithin thre

community.

The salient features and the engineerina desifn ceiceria

of Ban Bangloa water Supply Plant arc summerized ir.

Tr——

Table 2 and Table 3 respectively.
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FIG 7 WATER SUPFLY TREATMENT PROCESS 1OR_DAN BANGLCA,
| SINGHBURI _PROVINCE
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£.2.9 Progress Vork

to Date

10.
11.
12,
13,
14.
15.

TABLE 2 : Salient features of Ban Banyloa Water Supply

Plant

DESCRIPTION DATA
Iocation 120 kms. north of Bangkok
Population served 1 2,000
[
Temperature range 15 C-38'C
Raw water source Chao Phya River

River water level
difference between dry and
rainy seasons 6-7 m.

Holding pond 4,800 m? (providing
1-% months detenticn) -
Number of engine pumps .
required 2 (one for raw water and

one for finished water)

Pre-filter 1l vunit (detention time 5 hre.}
Slow sand filter ' ) unit)design rate O.lim}m}hr)
Chlorination Hypochlorite

Clecar well capacity 100 m?

Elevated tank capacity Co45 m?

Revenue collection metering system

Hour of filter run per day : 8

Hour of service per day 24

—— - ——

The main construction of Lan Bangloa iliter Supply
Treatment Plant has been carriéd.out: by the selectéd
contractor through open bidding. Some small part of
the construction such as digging storage pond and

layiﬁg pipe line iias been carrxied out by the villagers,

The progress of plant during the construction are she n

in Fig. 10 and 1l. It is expected that the system will Le

ready for operation within the next 3~4 months at most.




.}1?¢
TABLE 3: Pcrcentage of construction progress of Ran
3 Béngloa Water Treatment System (up to June 1979).
! ' ' UNIT UNDER CONSTRUCTION % OF COMPLETION
’ i
1. Holding pond’ | | 90
2. Pre~filter 90
‘ 3. Slow sand filter 20
4. Clear well 20
5. Elevated tank 85
6. Cistribution sysiem 90
FIG : 10 T
Holding pond (capacity Of 4,800 m?) for the was T
1 Treatment Piant at Ban Bangloa, $ingGhIuri iviv.rie.
i
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t.1.19 Construction
Cost

Breakdown

-y

20

FIG : 1l

Elevated tank under construction at Ban Bangloa,
Sinchburi Province.

Most construction has been carried out through the
bidding process. Table 4 shows the construction cost
breakdown of various units at Ban Bangloa. The pcrcentage

of cach unit as compared to the total costs are also

‘calculated. It should be noted that - the. construction .cost.

of the pre-filter and slow sarnd filter uniﬁs are 7.5 %
and 13.0 % of the total costs respectively. The cost of
the distribution system is 23 % of the total cost‘but-
this cost still has not included the cost of connection

to individual houses.
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TABLE 4: Results of cost breakdown of various units
of the system at Ban Bangloa, Singhburi Province.
| DESCRIPTION . wssa-pao ot
1. Raw water pump house 51,000 3.4
2, Llectric pump for i
raw watex _ 60,000 ) 4.0
F 3. Clear water pump ,
house 39,000 - 2.6
4. Electric pump for '
clear water 60,000 4.0.
i 5. Pipe conncction within
raw water pump house 14,000 . 1.0
6. Pipe connccﬁion within |
clear water pump house
& treatmeht plant 61,000 4.0
3 . 7. Pre-flter 112,500 7.5
' 8. Slow sand filter 195,000 13.0
9. Clear well 162,500 11.0
10. Elcvated tank 247,500 16.7
. 11. Chlorination tank 10,000 0.6
12. Raw wat&r distribution .
& delivery system 343,500 23.0
_ 13. Tools for repair of
engine and for pipe
) connection 15,000> 1.0
14. Miscellaneous items, T
~fence, name plate & etc. 123,000 8.2
TOTAL COST 1,494,000 100.0
3




_ - Ban Thadindam
village,
lopburi Province
2.1 Background '
Information Ban Thadindam is loca£ed at latitude 15 15'N and
longitude 1of 15' E in Chaibadal District, Lopburi
Province. The village is located about 220 ¥ms. in the
northerly direction of éangkok (Fig l). It is inhabited
by 220 families by 6 persons. It was awarded by the
Government Co;mitteeas a demonstratioﬁ'village on
development in 1878 (Fig. 12& 13).
{.2.2 Climate Ban Thadindam is also situated in the central part of
the country in tropical zone. The average temperature
is about the same as Ban Bangloa, falls between 15°C—38'Ga
The average annual rain fall is about 1,069 mm,, while

the average reclative humidityis 71.45 %.

rey
D
.

w

Occupation As the village is surrounded by the fertile black soil

and Income which can provide high yield of cultivation, the
pricipal occupation has been rice-~farming. Labour and
home~-industry such as mat-weaving, stock-raising are
the next professions. The average yearly income per
family lies between ¥ 10,000-20,000 (US$ 500-1,000).

.2.4 Education A school of the compulsary level is provided within

the village. Vocational school ané college cof cducatien

are available in Lopburi Province for one who would

like to further the study. More than 86 % of the villsunrrs

are literate.

t.2.5 Water and The village lies at the bottom of a hilly area where

Sanitation natural springs can be found flowing through the village
and finally to Pasak River. The viilagers therefore,
have depended on this natural stream for their

..livelihood since the old days. The private shallcw wells

are also fdhﬁé>ih'this'village;zThe‘wa;ez'ﬁrgy_sPripg‘__
is so clear that chemical coagulation is nrot néédéé:.“r »
Rain water is also used and collected in earthern jars

for drinking purpose. Each household, in general i
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«.2.6 TParticipation
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has 1its own latrine which is a good indication of sanitation
programme, The refuse is mostly collected in an open pit and
disposed of by burning. Poultry and livestocks are also kept

under the flecor of the house and house surrounding areas.
]
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Showing general view of Ban Thadindam, Lopburi Province

FIG

Villagers are quite eager to participate in villege meecting.
When the rural water supply has been introduced into the
village, they have been informed that they have to participate
in the project to some extent. The preliminary surve§ has
revealed that they agreed to provide free labour, materials
and contribution towards water meter for their house connectic

Table 5 shows?the~extent.of,c9mpunityvparticipation.
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TABLE 5: Community participation.

VALUE EQUIVALENT

SCRIPTIO!
PESCRIPTION BANT us §

1. Labour for digging

holding pond 10,000 500
2. Land for treatment plan% 10,000 500
- 5 3. Distribution system
within the wvillage 80,000 4,000
Total contyribution value 10¢,0C0 - 5,000

Percentage of contribution as compared to-the total

cost of construction = 10.1%

2.7 Description of Ban Thadindam Watex Supply Plant is located on a hill
Treatment Plant which give rise an elevation of about 20 m, above the
at Ban ground level. The raw water originates fxom a small
Thadindam spring of the hill side and flows in a small stream

through the village. Its turkidity is thus conparbtively
low throughout the year and is very ideal for the water

supply since very little or almnst no treatuuent is necdad.

The Water Supply Plant has bech constructed at the site
about 800 m. from the village roundary. The stream bod,
vith concrete wall of zbout 13 m.long, eaxtherrn compact
dams are then extended on both sides of the concrete Zom
wings, thus giving the complete dam for contiolling tie
water level is installed in che.openning at the middle

of the dam to regulate the water flow (Fig. 14 2 1%).

An earth channel of about Bm;.wiée'and lm, decep and 2401
. long is constructed to divert the raw water from the 3ai

into the holding pond (Fig. l0). The main features-of |
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photo chowing the dam across the stream ped at Tan

thadindam, Lopburi province.
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Photo showindg the concrete dam at Ran Thadindam

Lopburi province.




the treatment process consist of & holding pond, pre-

filtration and slow sand filtraticn. The small hoiding

. . 2
pond or reservoir of an arca of approximately 1,600 m,
and 3 m.deep is built to provide the detention period

of approximately 6 weeks.

i
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FIG : 16
QTPhoto hounng the eart charnel conveying raw water

’

to holdzng pond

The water {rom the hplding pond is then allewed to--flow
into the pre-filter which is a rectangular tank of 6 Sm
wide.» 6.8 m.long anc¢ Jm.cdeep. The tank is divided into
seven swmall compartments with wire mesh partition. The

tank 3s pached with graded crushed stones of various
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 low sand Filter= il Lo

sizes. The flow of water into prc-filter.is controlled
be‘a gate valve; then into the slow sand filter by
V-notch wiecr, The filter has been designed as rectangular
tank with the dimention of 5 m.wide x 6 m.long and 2.8 m.
deep. The graded sand is filled in the bed to about 1.5 m.
high, The water height above sand bed is to be about

1.5 m. The free board provided is about 0.30 m. The
conventional filtration rate of 0.15 m3/m2/hr. has been
uscd in the design. The treated water is allowed to flow
into a clear well of the capacity of 60 m?, from which

it is supplied to the villagers by gravity (Fig. 16).

The salient features of Ban Thadindam Water Supply

Plant can be suwnerized as Table 6.

TARLE 6 :Salient features of Ban Thadindam Water

Supply rlant.

DESCRIPTION ’ DATA

Population served 1,320
Raw water source natural spring

General physical

characteristics clear

Dam . 30 m.long

Holding pond capacity " 4,800 m3

Pre-filter 1 unit (6.5m. x 8.8m.
x 1 m.)

2.8 m.decep) R
Clear well.capacity 60 m3
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. 2.8 Progress Work The constructior of Ban Thadindam Water Supply Plant

has been initiated since the end of 1978 and it is
expected o be finished before the end of 1979. The
treatiment plant has been carried out by the contractor,
some part of- the distribution system pipe laying and
digging of holding pond have been responsible by the
villagers. fig. 17 & 18 are the progress of construction.
Table 7 shows the percentage of construction progréss

upto June, 1979.
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FIG : 17
. Pre-filter of Ban Thadindam, Lovburi Provirnce.
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ric : 18
-Photo showing the site for slow sand filter at
Ban Thadindam, Lopburi Province.
TABLE 7 : Frogress of construction of Ban Thadindam
Water Treatment Plant (as June, 1979).
- DESCRIPTION % OF COMPLETION
1. Holding pord 95
- 2. Pre-filter 30
* 3. Slow sand filter 80
4, Clear well : 25
5. . Distribution system . =~ . 20
§
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(.2.9 Costruction

Cost

Breakdown

32

The construction of the treatment plant has been
carried out by the contractor. The cost of the
construction is much lower than Ban Bangloa Water
Supply Plant as the elevated reservoir and pumps

are not required.

TABLE 8 : Result of bidding of Ban Thadindam Water
Supply Plant, Lopburi Province.

. COST~B2HT ¥ OF TOTAL
ESCRIPTION 0 R
PES © (US$ 1 = E 20)
Pre-filter 108,200 12.5
Slow sand filter 242,600 28.1
Clear well ' 130,700 15.2
Main distribution system 327,000 37.9

Miscellancous items, fence,

name plate and etc ‘ 54,500 6.3

TOTAL COST 863,000 100.0
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Annex 1

: Questionaires on XAP Test

Xnowledge 1.1 Do you know why are you sick from diarrhoea ?
Test at
Ban Rangloa, - KNOWLEDGE NO. OF FAMILIES PERCENT
Singhburi
Province Wrong answer 1s 9.2
Food & water 122 74.3
consumption
No answer ' 27 16.5
TOTAL 164 100
1.2 Do you know how to take care of a sick person's
clothes which have been contamirated by excreta ? .
KNOWLEDGE NO.OF FAMILILS PERCENT
Wrong answer 34 20.7
Boil the contaminated 112 68.3
clothes & dispose of '
the excreta into
the privy
No answer 18 11
TOTAL 164 100
) 1.3 what would you do when you know that many villagers
are becoming serious ill with diarrhoea ?
XNOWLEDGE NO. CI" FAMILIES FERCLEIY
Wrong answer 7 ‘4,3
. Vaccination. T X 83.5
No answer 20. 12.2
TOTAL 164 100
: D X e A SR 53 TN hartldsh D it v Aveicil ANy
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AN TS,

Attituede 2.1
Test at
Ban Bangloa,

Singhburi

Province

They say " Diarrhoea can infect man at all ace if man

does not take care of his food and drinking water ".

ATTITUDE NO. OF FAMILIES PERCENT
Agree 183 93.3
Disagrece 7 4.3

No answer ‘4 2.4
TOTAL ' 164 i 100

The contaminated clothes can be sterilized by

washing with water and detergent.

ATTITUDE RO, OF FAMILIES PERCENT
Agree 42 25.6
Disagree 33 20.1

No answer 89 54.3
TOTAL 164 100

There is no need to be vaccinated when we ¥now that.

there is diarrheoa in neighbcur's house.

ATTITUDE NO. OF FAMILIES PERCENT
Agrece 26 £.9
Disagree 14 8.5

No answer 124 75.6
TOTAL 164 100




3. Fractice 3.1 Do you avoid eating half-cooked food ?
Test at '
Ran Bangloa, PRACTICE ) ¥O. OF FAMILIES PERCENT
Singhburi
. Province Yes ' " e 89
No ‘ ‘ 18 11
TOTAL 164 100

| ' 3.2 Have you evcr washed contaminated clothes in a public

sitream, canal or other sources ?

PRACTICE NO. OF FAMILIES PERCENT
)

Yes 82 31,7

No ' 112 68.3

TOTAL 164 100

3.3 Have you ever been vaccinated for cholera prevention ?

..

PRACTICE NO, OF FTAMILIES PERCEXNT
Yes 160 97.6
No 4 - 2.4
TOTAL 164 - 100

I~
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5 Knowledge 4.1 Do you know why are you sick from diarrhoea ?
4 Test at Ban

Thadindam' KNOVILEIDGE ’ NO. OF FAMILIES PERCENT
vopburi '
Province Wrong answer St oas ' 15.5
) Food & water 46 57.8
, consurption’
No answer 25 29.7
TOTIL 84 100

4.2 Do you know how to take care of a sick person's clothes

which have been contaminated by excreta ?

KUOWLEDGLE NO. OF FAMILIES PERCENT

Wrong answer . 24 28.6
Boil the contaminated .

clothes & dispose of

the cxcreta into privy 53 A 63.1

No answer 7 8.3

4.3 What would you do when you know that many villacgers'

are becoming seriously ill with diarrhoea ?

- : : KNOWLEDGE NO. OF FAMILIES PERCENT
JTONg answex 8 ) 9.5
Vaccination .. 56 66.7
No aaswer B R I I TS
TAL 84 . 100 -
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5, Attitude 5.1 They say " Diarrhoea can infect man at all age if
3 Test at Ban man coes not take care of his food and érinking water ".
Thadindam,
Lopburi ATTITUDE NO., OF FAMILIES PERCENT
Province "
Agree A ' 71 . 84.5
Disagree 7 . 8.3
NoO answer 6 . 7.2
TOTAL B84 100
5.2 The contaminated clothes can be sterilized by washing
with water and detergent.
ATTITUDE NO. OF FAMILIES PERCENT
Agree 20 23.8
Disagree © 13 15.5
No answer 51 60.7
TOTAL 84 ‘ 100
5.3 There is no need to be vaccinated when we know that
there is diarrhoea in neignhbour's house.
ATTITUDE NO. OF FAMILIES PERCENT
13
Agree 6 7.1
Disagree 12 . 14.3
‘No answer 66 L L 7846
TOTAL 84 100
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'3 Practice 6.1 Do you avoid eating half-cooked food ?
Test at Ban
Thadindanm, PRACITCE RO, OF FAMILIES PZRCENT
Lopburi
Provirce Yes 49 58.3
No 35 41.7
)
TOTAL 84 100
6.2 MHave you ever washed contaminated clothes in a public
strear, canal ox other sources ?
PRACTICE NO. OF FAMILIES PERCENT
Yes 1l 13.1
Me .73 86.9
TOTAL 84 100
6.3 Have YOu ever been vaccinated ifor cholera prevention ?
PRACTICL NO. OF FAMILIES PERCENT
Yes 78 92.9 .
No 6 7.1
* TOTAL 84 100
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TABLE 1 (Annex 2 ); Results of the raw water analysis

of Ban Rangloa, Singhburi Province.

CHARACTERISTICS

RAW YWATER QUALITY

MARCE,79 JUNE, 79
pH ¢ 7.2 7.5
Colour 15 -
Turbidity 65 40
Suspended so0lids 6l -
Dissclved solides 99 -
Alkalinity, pp 12 -
hAlkalinity, rmo 72 -
Hardness 88 298
Calcium 20 -
Mognesium 5.2 1.9
Copper 0.06 0.57
Chromium, hecxavalent nil -
Sulphate 20 -
Chlorice 4 6
Fluoride 0.13 -
Nitrate 0.3 | -
Nitrite - 0.189
EOT 3.6 - .
Zinc - 0.124
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TARIE 2 (Annex 2) : Results of raw water analysis of

Ran Thadindam, Lopburi Province.

RAW WATER QUALITY IN MARCH, 79

CHARACTERISTICS ‘

STREAM HOLDING POND
PH i 6.9 7.3
Colour 5 5
Turvbidity 1 1
Total solids 575 544
AMlralinity, pp nil nil
Alkalinity, mo 246 . 134.
Hardress 294 290
Calecium g7 66
Magnesium 13 31
Copper 0.05 0.05
Chromium nil nil
Sulphate 10 10
Chleoride 87 93
Fluorice 0.21 0.2
Nitrate 0.26 0.26
Nitrite - -
2inc - -
Iron nil nil .
Manganese 0.15 0.22
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TABLE 1 (Annex 3): Engineering design criteria employed

by the Rural Water Supply Division, Department of Heaith,

for the design of water treatment systems.

DESCRIPTION

DESIGN CRITERIA

7

Population graowth rate
Design period

Maxinum cay cemand
Total ciorage

Elevated siorage

Per capita consumption

- for sanitary district

& iarge community
- for common village

Pipe material

Minimum pressure

3 %

10 years

1.5 ¥ average day demand
70 % average‘day sppply

20 % average day svupply
80 1. per ccpita ver day

S0 1. per capita per day
Asbestos cement, PVC,
Galvanizel steel

10 psi at curb
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