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1. INTROIDCTION 

The FJurth WHO/SPC Joint Training Course was held at Nuku'alofa, 
Kingdom of . Tonga, from 18 May to 1 June 1966. The subject was Environ
mental Health. 

Environmental sanitation in the rural areas of the islands in 
the South Pacific is far from satisfactory. It has been responsible 
for a high incidence of diseases such as diarrhoea, dysentery, worm 
infestation, etc., which are readily spread as a result of unprotected 
water supplies and the unsatisfactory disposal of human wastes. The 
course, therefore, was intended to bring together health workers and 
public works personnel who were directly or indirectly responsible for 
environmental sanitation work in the area, and to provide them wi th the 
technical knowledge which would enable them to find a suitable solution 
to the problems they were encountering. 

The course was inaugurated by His Royal Highness Prince Tu'ipeleha.ke, 
Honourable Premier of the Kingdom of Tonga, who welcaned the participants 
and thanked WHO and the Camnisslon· for holding the course in Tonga. Be 
stated that this was of special significance, since the Tonga Government, 
Wi th the technical. assistance of WHO and material assistance of UNICEF, 
was completing a community water supply and school sanitation project, 
and the participants would be able to observe the resul.ts so far achieved. 

The course was formally closed on 1 June by the Honourable 
Minister of Health. 

2. OBJECTIVES 

The objectives of the course, Which was speCifically for 
territories in the South .Pacific, were as follows: 

(a) to train sanitary inspectors who do environmental 
health work; healthofi'icers who supervise this 
work, and public works and local government 
officialS who are responsible for providing the 
sanitary facilities, and 

(b) to discuss the practical aspects of planning and 
constructing sanitary facilities and the health 
education approach to the implementation of a 
sani ta ti on progi-amme. 

It was decided that the course should, in addition, include the 
exchange of information on practices in the field of rural sanitation 
in the different islands of the South Pacific. It was hoped that 
through lectures, group discussions, demonstrations and field exercises, 
the participants would gather information which would help them in 
their work. 
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The programme was finalized in consultation with the course 
consultant on his arrival at Nuku'alofa after he had visited Fiji. 
The importance of school sanitation as part of a rural sanitation 
service was considered significant and this topic, which was not 
initially included in the programme was covered by a lecture and an 
assessment exercise in the field. 

~. PRE-COURSE QUESTIONNAIRE 

A questionnaire was sent out to all participating countries or 
territories to assess environmental conditions in their urban and rural 
areas. Only eight replies were received. Same of the salient features 
relating to rural sanitation in the islands in the South Pacific are as 
follows: 

The leading causes of morbidity due to insanitation in the 
islands are gastro-intestinal diseases, dysentery and typhoid, although 
one territory indicated that malaria is the principal disease. Diarrhoea 
among children was also reported to be high. A study of the incidence 
of these diseases indicates that environmental sanitation in the islands, 
which are mostly rural in character, is far from satisfactory and should 
receive top priority in all health programmes. The cultural pattern of 
the people, their poor personal hygiene, the lack of a protected water 
supply, and indiscriminate soil pollution, have resulted in a high 
incidence of disease. The need for effective rural sanitation services 
is well recognized. 

Questions on rural water supplies brought in varied answers. 
One territory reported that none of the villages on the island had a 
communal water supply. Another stated that this was available only in 
a few. Rain water appears to be the most common source of supply 
although wells, springs and rivers are also used. Water is piped to a 
few villages, others collect it in buckets from wells and springs. The 
per capita consumption varies from two gallons in some atolls to 22.5 
gallons per day in French Polynesia. The chloride content of well 
water appears to be within permissible levels and seldom exceeds 
600 ppm. It is know that in some of the islands people drink water 
wi th chlorides as high as 1000 ppm. Hind vel·oci ties in the area 
present possibilities for using wind power for pumping water. 

Indiscriminate soil pollution exists. Pit privy and the water
seal type of latrines are in use in many villages. Overhung sea latrines 
are quite popular in same places. A high percentage of the rural popu
lation was reported to be served with latrines in one country and in 
some others a very 'insignificant fraction of the rural population use 
them. The number of users per latrine varies from two to twenty. 
Communal latrines are not uncommon. The choice is almost equal in 
respect of the squatting and sitting type. The people's lack of 
appreciation of the need for latrines and their cultural patterns were 
reported to be the principal factors presenting difficulties in promot
ing the use of latrines in the rural areas. 

• 

.. 
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None of the islands reported any organ1zed collection and 
disposal of refuse in the villages. Garbage is thrown indiscriminately 
or left in heaps. In some places, the people take it to the fields and 
spread it on the land or feed it to the pigs. Burning seems to be the 
method of choice wherever disposal is practised by individual families. 
All the participants reported the prevalence of flies and mosquitoes. 

The participants were unanimous in their opinion that water 
supply and excreta disposal should receive top priority in their 
countries' health programmes and that these topics should be included 
for discussion in the course. One participant, in addition, stressed 
the need for the control of flies and mosquitoes and a few suggested 
that vector control might also be discussed. 

4. ATl'ENDANCE 

Twenty participants attended from the following thirteen 
countries or territories: .American Samoa, Australia, British Solomon 
Islands Protectorate, Condam.nium of New Hebrides, Cook Islands, Fiji, 
French PolyneSia, Gilbert and Ellice Islands, New caledonia, Papua and 
New Guinea, Tonga, Trust Territories of the Pacific Islands and Western 
Samoa. Because of the dislocation'of air services, the participants 
from .American Samoa and Cook Islands only reached Tonga five days after 
the opening and the participants from Western Samoa am ved on the second 
day. The partiCipants were made up of two medical officers, one engineer, 
four sanitarians, eight health inspectors, and five assistant health 
inspectors. Four assistant health inspectors of the Medical Department 
of the Kingdom of Tonga attended as observers. A list of the partici
pants 1s given 1n Annex 1. 

5. S'rAFF 

. Mr. B.L. Adan, WHO Sanitary Engineer, Suva, Fiji, acted as the 
Programme Director. Professor N. Majumder of the All-India Institute 
of ~giene and Public Health, Calcutta, India,' who was Appointed as a 
short-term consultant by WHO, served as Technical Director. Mr. George 
Chan, Sanitary Engineer, South Pacific Commission, assisted Mr. Adan 
and Professor Majumder to conduct the course. The staff of the Medical 
and Health Services of the Government of Tonga and of the WHO-assisted 
sanitation project participated in the preparation and conduct of field 
exercises. A list of the technical staff appears in Annex 2. 

The South Pacific Commission made available the services of 
three secretariat staff to assist the group in interpretation and 
translation. 
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6. SCHEDULE OF THE COURSE 

The schedule of the course appears in Annex 3. Major eJl!Phasis 
was placed on water supply and waste disposal for the rural areas. 

The technical aspects of each topic were presented in lectures, 
a synopsis of each lecture being distributed beforehand. After each 
presentation, lDne of which exceeded fifty minutes, the participants had 
time to ask questions or give their comments. The course also provided 
opportunities for the participants to collect data trom the field and 
field exercises were arranged to enable them to gather the experience 
needed to implement a similar programme in their respective areas 
(see Annex 4). 

A work programme was prepared in consultation with the villagers 
of lakepa and as much as possible was implemented wi thin the limited 
time available. A water supply scheme was also designed for the village 
(see Annex 5). 

The division of time on lectures, field programmes and group 
discussions was as follows: 

lectures 
Field exercises and 
Group discussions 

.................. 
demonstrations ••• .................. 

18 hours 
46 hours 
14 hours 

In addition, the participants spent several hours in the evenings 
working on problems. They also visited Masilamea village to observe the 
sanitation project which had been recently completed by the local health 
department with assistance from WHO and UNICEF. Certain demonstrations 
were given to explain the salient points made in the lectures. A 
number of working papers (see Annex 6) were distributed and a few 
films illustrating simple rural sanitation practices were shown. 

Group discussions were organized on topics of cammon interest 
as well as on the basis of their importance in rural sanitation activi
ties in the areas. There were three groups and each group elected its 
chairman and rapporteur. 

Four topics closely associated with rural sanitation activities 
were selected for the discussions. These were: 

(1) The health education approach to the implementation 
of an environmental sanitation programme in the 
rural areas. 

(2) Basic needs of water supply - guidelines for selection, 
distribution and maintenance of rural water supplies. 

(3) Requirements of sanitary waste disposal - selection and 
maintenance of waste disposal systems in the rural areas. 

• 

• 
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The training and research needed to establish an 
environmental sanitation programme in the rural areas. 

The groups 'Were, however,. free to modify and emphasize certain 
of the assigned topics if they felt this was necessary in the 
of their own expen. ence. 

The topics were discussed simultaneously in the three groups. 
Each topic was further subdivided into three sections and a group 
discussed one of these sections and presented its recommendations. 
The recommendations 'Were compiled and presented by the course chairman 
at the plenary seSSion, where they were discussed at length by the 
participants and staff, and general. conclusions on each topic 'Were 
adopted. The group discussions were helpful in bringing the partici
pants closer and enabling them to exchange their views. The conclusions 
on each topic therefore have special significance as they are based on 
the experience of the partiCipants working in the area. 

A summary of the discussion on each topic appears in Section 7. 

7. SUMMARY OF GROUP DISCUSSIONS 

7.1 Topic 1: The health education approach to the implementation 
of an environmental sanitation programme in the rural areas 

7.1.1 Health education considerations in the planning and implementation 
of rural sanitation programmes 

(a) Recognition of the problem by suitable surveys 

Factors, such as the degree of enlightenment of the 
people, traditional customs, pattern of leaderships, 
community and civic organizations, medical, nursing and 
existing health serv1ces, should be recognized and 
studied before the survey is made. They help to obtain 
the co-operation of the people and their acceptance of 
the health team. Where a large programme is contemplated, 
sample surveys may be necessary. 

furing the survey good interpreters must be avail
able if local dialects are used in order to get exact 
ideas across to the people and vice-versa. The survey 
must not be done in a hurry. The health team must mix 
with the people and fully understand their problems. 
The team must ask the people for their awn solutions to 
the problems and act as guide and referee by helping 
them to consolidate their ideas into a workable programme, 
choosing methods which are available and simple. 

I , , 
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(b) Selection of the proper educat10nal approach 

The proper educational approach depends on the 
conditions found during the survey. This is condi
tioned by social, ethnological and economic factors. 

Secondly, a method must be selected that shows 
results so that future plans will also be acceptable. 
It is necessary to stimulate the wishes of the people 
in order to ensure enthus1ast1c co-operation. 

Thirdly, economic improvements are a strong 
incentive and can be used as a lever to induce action. 

(c) Place of legislat10n 

The health staff should study existing laws and 
regulations and assess their application to the health 
programme. If they are insufficient, it may be neces
sary to suggest the enacting of new regulations to give 
good backing to the programme. care must be taken to 
see that the laws or regulations enacted can be applied 
and enforced. 

It is important that legal compulsion is used only 
as a last resort when all the educa.tional methods have 
failed. Police action is not popular and compulsion 
is not a good way to establish a sanitation project. 
The programme must be desired by the people and their 
co-operation must be assured. 

It was the group I s experience that one invariably 
finds a small nucleus of recalcitrant elements inhibit
ing progress and if it is the wish of the maJority of 
the villagers, such people should be dealt with by the 
enforcement of legislation. 

1.1.2 Health education at different stages of the programme 

(a) During initiation 

The objectives of health education at the 
initiation of the programme are to ensure that: 

(1) the people fully understand the aims and 
objects of the programme; 

(11) they will accept the programme as it will 
meet their needs; 

(iii) they will co-operate actively with the health 
teem in its implementation. 

.. 

• I 

• 
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During execution 

Health education should be directed towards 
achieving the whole-hearted voluntary co-operation 

.. and assistance of the people. Slackening of interest 
or active opposition must be studied, and appropriate 
solutions should be introduced to foster good rela
tions between the health team and the people and to 
ensure mutual understanding and their continuous 
active participation. 

(c) During follow-up 

Health education should be directed towards; 

(i). impressing upon the people the improvements 
achieved and the benefits to their health; 

(11) ensuring their continued co-operation; 

(iii) ensuring that the new facilities are used 
correctly and maintained effectively; 

(iv) assessing mistakes and miscalculations in 
order to improve subsequent programmes; 

(v) using the achievements as an example to other 
villages by inducing a competitive spirit 
among them; 

(Vi) continuous evaluation of all aspects of the 
programme to improve subsequent activities. 

1.1.; The role of the health educator and other public health 
personnel in rural sanitation programmes 

(a) Role of the health educator 

He should participate in the project at all 
stages, planning, implementation and evaluation. 

He should study the demography of the area, 
including the social c~stams and taboos and assess 
the situation in terms of feasibility, priorities 
and economic factors. 

He should take the people and their leaders 
into his confidence at the outset and involve them 
emotionally and physically in the programme. 

He must stay throughout the project and guide 
the people with advice and encouragement. 
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(b) Training of health personnel in health education methods 

The group was of the opinion that the health 
department in each territory should have on its staff 
a health educator trained in an accredited institution. 

He must be acceptable to the people, have their 
confidence and trust, know their languages and be a 
practical man. 

other personnel of the health department should 
understand the importance and role of health education. 
This should be part of their basic training. lAter, 
the health educator should hold short courses in 
health education for all grades of health workers. 

(c) Participation of health personnel in education programme 

All members of the health department must be 
involved in the environmental sanitation programme. 
Everyone, from the Director of Health, doctors and 
nurses down to the village sanitary worker, should 
take every opportunity to keep the public and other 
government departments informed of the programme and 
solicit their support. 

It should be the responsibility of the depart
ment of health to inform the department of education 
of the programme, and to request the schoolteachers' 
co-operation in informing their pupils about the 
programme. 

Heal th education should form part of the curri
culum in teachers' training colleges and of the 
school syllabus. School sanitation should set an 
example to the people in the rural areas. 

The health authorities should ensure also that 
the press and radio give publicity to the programme. 

7.2 Topic 2: Basic needs of a community water supply 

7.2.1 Importance of quality and quantity 

Water must be safe and have an acceptable taste. It should 
not contain an excess of minerals and it should be odourless. Potable 
water should be available in adequate quantity. It is, however, 
recognized that in the South Pacific there is a scarcity of fresh 
water. In such areas people may use treated rainwater for drinking 
and use less desirable water for washing. 

" I 

• 



- 9 -

In order to assess the adequacy of available water from a 
spring or a river, its discharge should be measured over a minimum 
period of three years and the minimum dry season yield considered for 
design. In regiollS where the fresh water lellS appears in shallow 
depths over the salt water, yield tests should be carried out in 
wells to obtain drswdowns which will not allow the intrusion of salt 
water. The design should take into consideration the future require
ments of the cOllllllWlity, the natural increase of population, and probable 
increases in the per capita consumption of water after it is provided 
to the community and there may be house connections to a piped supply. 

7.2.2 Selection of source 

All available sources must be surveyed. Springs and wells 
likely to be used should be preferably above a village to permit a 
gravity supply and to avoid contamination of the source. In contrast, 
the cost of piping and ease of access to the source for maintenance 
are factors for siting the source as near to the village as other 
factors will allow. !l.be capital and operating cost in developing a 
source and conveying the water to the village often determine the 
Site, which should be the mqst economical and at the same time 
compatible with safety and adequacy. A source which yields water 
requiring no or little purification or disinfection is preferred. 

7.2., Factors affecting the choice of source of water supply 

A comparative summary of conditions and merits found by 
experience which affect the choice of sources is given on page 10. 

In general, capital and maintenance costs will vary greatly 
when pumping is required. 

!l.be preference for any source depends on these multiple factors 
but in general the choice may be made as fOllows: 

First choice: Artesian spring, since the initial costs 
and maintenance are low although the 
supply may not always be adequate. 

Second choice: Wells, although generally have higher 
construction and maintenance costs. 

Third choice: Rivers and lakes, although trey are usually 
polluted and require purification. They 
may have sufficient discharge. 

7.2.4 Comparative merits of different water supply systems 

The group was in favour of the use of the reticulated system 
of supply except for places with a low population density in which it 
becomes uneconomical. If properly deSigned, operated and maintained 
to provide for sufficient pressure, quality and quantity of flow, a 
reticulated system has the merit of supplying all members of the 
community with safe and adequate water. 
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SOURCES 

Welb -
i Water is quite safe due to 
: natural fUuatiOl1 if water 
: rable is nor polluted by piu 
I and if properly sited and 
i cOnstIUcred to preve!Il direct 
; surface cOlllamination. 

Chemical qu&lUy ! Depending on kind of soil. 

I 
Usually bard and highly , 
m1neralized waeelS. 

i Depending 011 kiDd of toil. 
I Usually hard and highly 

I 

I 
I mineralized \'laren. 

I 
i 

~llCe and • Variable : Generally close to the 
: commUDity. acceaibWty 

Protection of 
carehment area 

COST 

a) In1tiallayout 
capital 

b) Supply liue 

c) Reservo1rs 

d) Distribution 
system 

Must be fenced. 

Usually small. 

: Variable. DiS'.ance from ! spring to resel". ~ir is lIIIIall Y I great for a gravity supply. 

I 
Reservoir on ground easier 
and cheaper. Must be as 

, close as possible to vWage. 
, 

I 
I 
I Same cost in general. 1£ 
t location of reservoir is 

I 

I Variable, depending on soU 

I' conditions and d. epth. 
Gellf.rally high. 

t 

I In general reservoir is close 
i to source. 

I 

i Coad1er to erecc and con-
1 suucr in general sillCe over
. head rank is often required 
i for adequate preuure in the 

i ~sr::::r'=~. n should 
, 
! 
~ Same cost in general, if 
I 
: location of reservoir is ! celllral. i cenaal. 

! : 
e) RoutiDe l Low costa. n consisu of check- : U power is by windmill 

malntenallCe i ing now and pipes, cleaning . mailllenance cost is low, 

I filren, flush lines. checking : otherwise. it is high, 
air velllS, ere. Labour to up-

i lleep grounds. 

Riven and Lakes 

They need a minimum 
treatmelll of chlorination 
and turbidity control in 
some cases. Control of 
quality is neceaary. 

Low in hardness and 
mineral coDteDt but high 
in auspeDded or colloidal 
matter. Abo high in 
organic martel. 

Variable 

COIIl1'OI of carehment area 

and river banks as far .. 
practicable •. 

Vadable, usually low for 
small clear streams, High 
if treatment is JeqUired. 

Variable. DiItance from 
river to reservoir is lIIIIally 
great for a gravity supply. 

Variable. Capacity 
depending on tbe river 
discharge and ita now 
variations. 

Same cost in general, if 
location of xeservoir is 
central. 

Higher costa for cbecldDg 
incake plalll, equipment 
and pipes, cleaning filters. 
laborarory control. Labour 
to upkeep treatment plant 
grounds. 
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Where the source of a reticulated" system 1s located at a higher 
elevation than the village, as may be the case with a protected spring 
(Fig. 1), an upland river, a natural or an artificial lake, the system 
has the following merits: 

(i) no artificial power required and therefore 
greater reliability; 

(11) low operating cost. 

Any centralized system of water supply dependent on gravity or 
pmnping requires bacteriological control, since the possibility of 
conu...unation may result in an epidemic outbreak of disease in the 
commtUli ty. 

A multiple source water system such as rainwater tanks (Figs. 2 
and 3) or wells for individual homes or a well shared by a few families 
have the following advantages: 

(a) where the density of population is low it is more 
economical than a reticulated system; 

(b) infection from a polluted source is localized and 
can be controlled easier. 

The disadvantages of such a system are as follows: 

(a) cost per capita is usually high; 

(b) distribution of water is not equitable since the 
poorer group of the community may not be able to 
provide a safe and sui table system; 

(c) unreliable - since wells or rainwater storage tanks 
may dry up if the rains fail; 

(d) greater chances of pollution since proper vigilance of 
a large number of sources is often difficult to ensure. 

1.2.5 Capital cost 

Financing varies in the different territories. In certain 
terri tories, the capital cost is paid by the people with the assistance 
of the government or outside agencies. In others, the capital cost is 
borne entirely by the government or by the people themselves, depending 
on their economic stability. The group felt that the availability of 
ample and wholesome water is important to the health of a community and 
that the government should initiate the investigation of suitable water 
sources and assist the communities, if necessary, with the capital costs 
or arrange assistance from outside agencies. 
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In those countries where a local government system is developed 
the group felt that it might be preferable for the local authority to 
accept the responsibility for community water supplies. Part of the 
expenditure might have to be subsidized by the central government and 
part from the local rates. The local authority should also be respons
ible for the collection of charges for water consumption and those 
charges would cover the operation costs of the system and permit 
future expansion. . 

7.2.6 Operation and maintenance of water supplies in the rural areas 

(a) In the terri toties of the South Pacific, it is suggested 
that a central water body should be created, composed of 
representatives of the health department, public works 
department and local councils. Its functions should be 
to administer all aspects of water supply, including the 
enactment of regulations, raising of loans for capital 
development, collection of revenues and employment of 
staff. 

(b) It is necessary to have at village level a committee of 
responsible persons who will have the control of the 
water supply. 

Its functions should be: 

(i) to ensure that all components of the water supply 
system are working correctly and to report any 
major malfunctions to the central body which 
supervises the rural water supplies in the area; 

(11) to keep the cost of water production at a 
reasonable level; 

(iii) to ensure in times of water crisis the equitable 
distribution of water; 

(iv) to engage a suitably trained person (maintenance
man) to do simple maintenance and repairs; 

(v) to collect village contributions towards the 
water costs. 

(c) The group recognized the need for the training of the 
people concerned with the operation and maintenance of 
water supply and recommended that: 

(i) in-service training of water supervisors should 
be the responsibility of the water engineer in 
charge of the system; 

(ii) training in simple technology and Skills, which 
is available in some territores, should be 
introduced in others; 

• 

• 
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(11i) training needs should be patterned to suit 
the needs of the village supply. They should 
take into consideration the equipment used 
and the isolation of the village. 

(d) All equipment should be as simple in operation, 
maintenance and repair as possible, preferably 
of a similar type and spare parts should always 
be in stock. 

7.2.7 Operation and maintenance costs 

Whenever possible, the cost of operation and maintenance should 
be borne entirely by the local authority or community concerned and 
technical assistance provided by the central government. 

The group agreed that the consumer should pay for the operation 
and maintenance of the water supply. 

Charges need to be assessed by the central water body on the 
merits of each individual case. Factors governing charges include 
operation, maintenance, repair and repayment of capital and interest 
over a number of years. The village level committee should be respons
ible for the collection of charges fram each household and for maintain
ing the accounts. All expenditures incurred by the village level 
committee should be authorized or agreed by the central body. 

7.2.8 Reduction of water wastage 

Wastage of water should be curtailed to the minimum. It was 
felt that the following approach might help in reducing the waste of 
water: 

(a) education of the people of all ages in the conservation 
of water; 

(b) any wastage by dripping taps, leaking jOints, should 
be reported at once and repaired by the village main
tenance man, as a part of his normal. duties; 

(c) only pressure taps should be used on service lines. 
'l's.Dk taps are not meant for pressure mains; 

(d) the consumers might pay for each gallon they consume. 
This would require the use of meters and the connection 
of all the houses to the water supply. This was not 
considered practical in the rural areas because of 
high initial costs, need for maintenance, and adminis
trative difficulties. Therefore, an equitable distri
bution of water among the consumers seemed to be the 
answer • 
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7.' Topic 3: Requirements of sanitary' waste disposal in rural areas 

7.,.1 Assessment of needs and progrezmning for sanitary waste disposal 

(a) The pollution of water and soil assists in the spread of 
gastro-intestinal diseases, hookworm and other helminthic infestations. 
It offers breeding and feeding grounds for rats, flies, mosquitoes, 
creates nuisance in the area and .results in offensive odours. 

This Situation can be assessed during a sanitary survey of 
the village. 

(b) After a survey is made, there should be a public meeting 
during which the survey findings are presented. The public should then 
be asked to make suggestions as to how the problems could be solved, 
either on a family or a community basis. 

A suitable programme should be drafted based on the sug
gestions received from the villagers giving due consideration to the 
heal th requirements of the community as assessed by the survey and to 
the technical aspects of the problem. Such a programme should include 
the probable cost and mode of financing and implementing. It should then 
be presented to the people, or their representatives, for approval. 
There should be some way of recording this approval. 

7.,.2 Factors influencing the choice of the tYPe of latrine in a 
rural area 

In considering this question, the group had in mind the following 
types of latrines: 

(a) water closets - to septic tank or to sewerage system, 
(b) bucket latrine, 
(c) aqua-privies, 
(d) water-seal latrines, 
(e) over-water latrine, 

~
f) open-pit latrine, 
g) trench latrines, 
h) chemical closets, 

(i) earth closets. 

It was agreed that the following points required consideration: 

(a) Kind of so11 and water table 

The structure of the soil should be studied to a reasonable 
depth in order to determine its porosity and permeability. The depth of 
the water table is also important and so is its direction of flow, as 
these factors determine the maximum depth of pit latrines and the 
possibility of polluting sources of groundwater supply in the area. 

• 

" 

• 
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If the water table is high, this may preclude the use of 
pit latrines .and the possibility of having a simple water-carried 
system should be studied. Special provision may have to be made for 
the disposal of the effluent. 

The possibility of cracks and fissures in underground 
formations should also be considered as these may faci11tategross 
pollution of groundwater. 

(b) Social factors, habits and cul tun 

It is necessary to ascertain the fOllawing: 

(i) whether the indigenous population has been 
accustomed to sitting or squatting during 
defecation, and the average size and 
stature of the people; 

(ii) the siting of the latrine (inside or outside 
the house); 

(iii) customs regarding the segregation of sexes: 
in some countries the men will not use latrines 
frequented by women; consequently, even in an 
individual household separate latrines must be 
provided. In other countries use of communal 
type of latrines is acceptable; 

(i v) type of cleansing materials used; 

(v) design of superstructure: Size, placing of 
door, provision of roof; some people prefer 
no roof. 

(c) Economic factors and availe"Ji11tt of labour and materials 

(i) the cost and availabi11ty of ~terials, local 

(d) 

and imported; 

(ii) the skilled local labour available and the 
wage paid; 

(11i) the amount of technical and financial assistance 
available for the programme and the possibilities 
of providing maintenance; 

(i v) the average income per capita. 

Availabi11 ty of water for nusbinS 

This will determine Whether or not a water-borne 
system can be provided. If a centralized or individual 
piped water supply is available, then a water closet 
should be used. 
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If water is limited, a water-seal pour-flush closet 
connected to a pit or a septic tank might be provided or 
a less satisfactory aqua privy (Fig. 4). 

If no water is available, less satisfactory methods 
must be used, such as bore hole, pit latrine, earth closets, 
bucket system or chemical closet, all of which have 
disadvantages. 

(e) Intended use of latrines 

(i) Family type 

Whenever possible an individual latrine should be provided 
for each household. This should be inside or very close 
to the dwelling, depending on the type of latrine selected. 
Old people and. children require a latrine which is safe 
and suitable and so designed that the customs of the 
people regarding de!ecation are incorporated. 

(ii) School 

It is recommended that all schools should have a 
sanitary block of approved standard. The best possible 
type of latrine should be provided - preferably water
seal. The latrine should be as ~ygienic as possible 
to avoid the possibility of spreading infection and 
because of its educational value. Wash basins should 
be provided. 

(iii) Public and communal 

(1) Type of fittings should be as vandal proof as 
possibl.e 1 otherwise severe damage occurs very 
quickly. 

(2) The drainage system must be easily accessible in 
order to facilitate clearance of blockages and 
repair. 

(3) The people must secure instruction in the use of 
sanitary facilities. 

(4) It is recommended that if' it is a pour flush or 
a cistern flush latrine, water must always be 
available in adequate quantities for flushing 
purposes. 

(5) It is also recommended that the superstructure 
should be weather-proof and preferably of 
durable material. 

• 

• 

• 

, 

! ! 

• 

& 



TuP 'J 11~W 

...--~~-®---

~~~~--_____ 12' ------~~k-----~ 

o 
Outer .01 

1\ 0 0 k 

:-,c.:C.IlIN H-f\ 

(j)- Clay .1d 

3'. radius 

uier IOld 

-Lock Illd k.y It 
joillts to IIsiat 
in asaelbly. 

Bolt hollS for 1 i d. 

,..._,l 

SECTION B-B 

G . Clay IIiId 
G>. 1/,.1 hol. far 

1 3 1 . in8rtim of 

.. 

piece of II"CII rr 
IICOCI (To help 
clay .1d ill pl. 

... --:to 

~B 

l"liuNT VIEW 

f:lOUR- FLUSH WATER- SEAL TOILET BOWL 
TuNGA TYPE 

(~;KETCi!i~::"; N(\T IJf{AVJN TU :';CAU;) 

,VllO!IVPJ{O :!2.1X.66 flgure 4-. re roduced b : 
_",-",'~..I·"f._!~"'_·', ___ '--'_"""""'_·"""""_""'··"~· •• -'._-.,...,..-.......... ,"'""'_. __ ~ 

a.e. santos 



• 
- 17 -

(6) COIIIIIUnal toilets should only be provided for labour 
camps, institutions and places of public assembly, aod 
must not serve several households. Such standards must 
be laid down by the health department. 

7.'.' Use aod maintenance of excreta disposal services by the people 

The latrines must be odourless, clean and in working order to 
ensure continued use. 

The surroundings should be clear of undergrowth and well drained. 

Health education should stress the necessity for all members of 
the community to use a properly constructed privy. The whole household 
should be instructed in the correct use of the privy. 

The health inspector should make frequent visits at the beginning 
to ensure that the toilets are being used by each member of the family. 
These visits should continue until this habit is created. 

In general, the satisfactory maintenance of latrines should not 
be dependent on statutory regulations. On construction of the privy, 
the householder must be instructed in the maintenance expected of him 
and how this is to be carried out. Certain repairs of a simple nature 
will be within his scope. If he is in doubt of how to go about these 
and how to arrange for major repairs, he should request the advice of 
the health inspector. 

7.4 Topic 4: Training, surveys, research, and other requirements 
of an environmental sanitation programme in the area 

7.4.1 Training of personnel 

(a) Training in schools and organized short courses 

Heads of staff and supervisors o'f health and 
sanitation teams should have received at least pro'fessional 
technical training in schools and organized short courses 
and seminars. This will be helpful tor the implementation 
of a sanitation programme. 

(b) In-service training 

The field and other workers, such as sanitarians, 
health inspectors, assistant health inspectors, aSSistant 
health educators I should be further trained by means of 
in-service courses, field exercises, periodic group 
meetings aod seminars. 

(c) Apprenticeship and travel fellowships 

Apprentice~1p and travel fellowships are very 
helpful for training personnel in specialized subjects 
or in specific techniques in related subjects. 
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On completion of training they should be assigned 
to jobs where their training is best utilized. 

The group noted that in several cases 1n the past 
the trainees on their return, had been assigned to duties 
other than those for which they had been trained. This 
practice was considered to be undesirable and wasteful 
and it was felt that the attention of the health authorities 
should be drawn to this point. 

7.4.2 Health surveys 

The group recognized the importance of a clear definition of 
objectives at the beginning of any health project. In most developing 
territories data and health statistics are not readily available. It 
is, therefore, essential to arrange health surveys for the following 
reasons: 

(i) to assess the pattern of the epidemiology of diseases 
in the area and other existing health problems; 

(11) to set a "baseline" before the commencement of the 
sanitation project; 

(iii) to serve as a guide in deciding priorities. 

Periodic follow-up surveys should be arranged in order to evaluate 
the progress of a sanitation programme. These might be in the form of a 
sample survey, if necessary. 

A more detailed follow-up survey is indicated after a suitable 
period to detect changing disease patterns and other problems vhlch 
might necessitate a change in priorities and programme policies. 

7.4.3 Research and investigation on water sUpplies 

(a) Consumption of water 

After an initial study of the existing water consumption 
and potential requirements for all uses, research should be 
directed towards: 

(i) discovering possible increases in requirements as 
a result of changing social habits arising from the 
implementation of a water supply scheme and the 
measures needed to encourage economy of water; 

(ii) determination of the average rate of population 
increase and potential development of the areas 
as a basis for planning for futUre increases in 
consumption; 

• 
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(b) Quality and potability of water supply 

After an initial investigation of existing groundwater 
and surface water supplies to determine the bacteriological 
and chemical quality, continuing study should be directed 
to discovering the quality and potability of all possible 
sources of supply in the area which can be most economical
ly used. These sources should be investigated chemically 
and bacteriologically with a view to determing their 
acceptance or rejec'tion by the community. 

In this connection, it was considered necessary to 
determine the people's tolerance to the presence of mineral 
salts in solution such as chlorides, carbonates, fluorides, 
etc. also, the degree of acidity or alkalinity. Medical 
findings might indicate the deficiency of certain chemicals 
such as fluorides, iron, iodine, etc. leading to dental 
caries, gOitre, etc. 

(c) Special studies 

Studies should be carried out also to investigate: 

(1) the future sources of supply of essential materials 
and power, emphasis being given to the use of local 
materials, and 

(ii) possible urbanization and development in the catchment 
area as these might increase the possibility of 
pollution and necessitate subsequent treatment. 

(d) water supply for small island atolls 

(i) Small island atolls are unlikely to be provided with a 
very prolific source of surface water and reliance must 
be placed upon rainwater and groundwater. It is 
important therefore to ascertain the depth and thick
ness of the fresh ,~ater lens and tidal variations in 
the lens. Variations in rainfall should also be care
fully recorded in order to secure an accurate forecast 
of rainfall and any trends in changing patterns of 
precipitation. 

(ii) Routine sanitary surveys should be carried out in order 
to determine the extent of pollution, if any, of the 
groundwater, and the potential possibility of pollution 
above ground. 

(iii) If the combined quantity of rainwater and underground 
water is liltely to be insufficient for the require
ments of the increasing population, research should 
be directed to the possibility of distillation of 
seawater. If conventional methods pro"e expensive, 
research should be directed towards the utilization of 
solar energy • 
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The objectives of a pilot project are that a full-scale 
programme may be critically examined in regard to its 
feasibility, the faults eliminated, fresh ideas incorpor. 
ated and financial estimates confirmed, adjusted and 
generally streamlined, before committing large sums to a 
full-scale project covering a wider area. 

The size of the area should be of such a proportion 
that all aspects which would ordinarily relate to the fUll
scale project are present but will not be obscured by the 
diminution in size or be unduly stressed. 

When the project is off the drawing board a represen
tative area for the pilot project is chosen, and the compo
nents of the major project are tried out. The pilot project 
is so designed that when it is completed its results are 
expected to represent proportionally the requirements of 
the major project. After a carefully estimated period of 
tiue the results are analyzed, evaluated and projected for 
a full.scale programme. 

(b) Role of local government in a pilot project 

A committee appointed by the local authority is essential 
to supervise the working of the pilot project at all levels. 
It should be vested with statutory power. 

The local government should ensure the participation 
of the community, arrange the financial aspects and provide 
suitably qualified personnel for the project. 

(c) Role of institutions 

Institutions can play a part in the dissemination of 
health information and the provision of specialized services. 
They call aseist in gathering statistical data related to 
the proJect. The co-operation of voluntary organizations 
such as Women's Committees may be also helpful. 

(d) Role of international agencies 

Technical assistance in planning and carrying out of 
the project might be requested from WHO and the South 
Pacific Commission. Material assistance might be obtained 
from organizations such as UNICEF. 

Possible assistance from other agencies such as the 
World Food Programme, Red Cross I OXford Committee for 
Famine Relief, the Agency for International Development 
and European Co-operative Fund should be investigated. 

• 

• 
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8. CONCLTJ3IONS 

In general, the course was successful in fulfilling its objectives. 
The field exercises were particularly helpful in bringing out the impor
tance of the care and supervision required to make simple sanitation 
facilities yield satisfactory results. The eroup discussions permitted 
the exchange of ideas and as the conclusions arising out of them were 
based on the experience of the partiCipants, these will help them in the 
implementation of a sanitation programme in their territories. 

It was generally agreed that a health inspector should not only 
be conversant with the technical aspects of the programme but he should 
also understand the socio-economic factors influencing the villagers. 
The importance of the people's acceptance of a programme was recognized. 
It was also agreed that field workers in the rural areas needed to iden
tify themselves with the villagers. Suitable training, both technical and 
in the proper approach to the problem in the rural areas, was therefore 
considered very important if rural sanitation programmes were to be 
successful. 

A rational approach to solving some of the pressing problems of 
rural sanitation was indicated, although it was recognized that the 
problems were varied and no single solution was available which would 
suit all territories. 

Nevertheless, it was considered essential, if environmental sani
tation programmes were to be implemented in the countries and territories 
of the area, that the respective governments should strengthen their 
health services and facilities by the use of adequately trained public 
health and sanitation personnel. 

It was observed that sometimes the training given to an officer 
had not been properly utilized by his country. It was further stated 
that there was a dearth of trained health personnel, and facilities for 
training them were also inadequate in the area. It was therefore consi
dered essential that personnel be aSSigned to jobs where their training 
would be best utilized. 

Finally, it was agreed that courses such as the one held at 
Nuku'alofa served a useful .purpose in the dissemination of information 
on rural sanitation and it was suggested that these should be held from 
time to time in different countries of the area. 
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ANNEX 1 
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AUSTRALIA 
AUSTRALIE 
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PROTECTORAT BRlTANNIQUE 
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COOK lBLANlX:l 
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FIOOI 

Mt- Kitioaa T. peneueta 
Sanitarian 
Department of Medical Services 
PAGO PAGO 

Mr Alex young 
Sanitarian 
Department of Medical Serv1,ces 
PAGO PAGO 

Mr J.E. Sheppard 
Senior Health Inspector 
Department of Health 
CANBERRA, A.C.T. 

Mr E. G. Dunn 
Health Inspector 
Health Departme at 
HONIARA 

Mr T. Ringiao 
Health Inspector 
Department of Health 
RAROTOOOA 

Mr G. Robati 
Health Inspector 
Medical Department 
RAROTON1A 

Dr Peni S. Vu1yale 
Medical Officer 
Medical Department 
SUVA 

Mr J .R.N. Rao 
Chief Health Inspector 
Medical Department 
SUVA 
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Mr'. Robert Brown 
Inspecteur Sanitaire 
Institut de Recherches 
Medicales 
PAPEETE 

Mr Sotia Ielemia 
Assistant Sanitary Inspector 
TARAWA 

Mr Jean Perraudin 
Ingenieur 
Service du ae nie rural 
NOUMEA 

Dr W. Rees 
Chief Medical Officer 
British Residency 
PORT VILA 

Mr'. G. Milne 
Inspecteur Sanitaire 
Department Medical 
?CRT VILA 

Mr' Nou Owen 
Assistant Health Inspector 
Department of Public Health 
PORT M<ESBY 

Mr Aksim Simmiog 
Assistant Health Inspector 
Department of Public Health 
PORT !«lRSBY 

Mr Carl Dlnnis 
Absistant Director of sanitatIon 
Department of Medical services 
PONAPE 

Mr' Tevita Helaine 
Assistant Health Inspector 
Medical Department 
NUKtT' AJJ:JFA 

Mr Pecaia Kepuel1 Moa 
Assistant Health Inspector 
Medical Department 
NUKU' AJJ:JFA 
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ANNEX 2 
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Grimmo, P. 
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Chan, G.L. 
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F'aoaruanu, S.A. 

Mapa, P.L. 

Tapa, S. 

Sanitary Engineer 
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Advisory Services 
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Sanitary Engineer 
Tonga Environmental Sanitation 
Project 
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Tonga Typhoid Vaccine Trials 
Project 
Nuku' alofa, Tonga 

WHO Consultant and Professor of 
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All-India Institute of Hygiene 
and Public Health 
calcutta, India 
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Noumea, New Caledonia 

Medical Officer & Health 
Education Specialist 
Medical Department 
Nuku' alota, Tonga 

Medical Officer 
Medical Department 
Nuku' alota, Tooga 

Chief Medical Officer 
Medical Department 
Buku'alofa, Tonga 
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COURSE SCHEOOIE 

Wednesday, 18 May 

9.30 - Inaugural Ceremony 
11.30 - 12.30 - Briefing 
13.30 - 14.30 - Briefing (continued) and Group Organization 
14.30 - 15.50 - Lecture - Health Services in Tonga 
15.50 - 16.45 - Introduction to course and Lecture on Water Supply 
16.45 - 11.45 - Field Trip No.1 

Thursday, 19 May 

Preparation tor field work and adoption of survey 
torm - Village meeting. 

8.15 - 9.15 - Lecture on Health Education 
9.15 - 10.15 - Lecture on Water Supply 

10.30 - 11.30 - Lecture on Excreta Disposal 
11.30 - 12.30 - Lecture on Communicable Diseases Control 

Afternoon - Field Trip No. 2 
Social and Environmental Survey of Hork Village 

Evening - Preparation of report and recommendations. 

Friday, 20 May 

8.15 - 9.15 - Lecture on Health Education 
9.15 - 10.15 - Lecture on water Supply 

10.30 - 11.30 - Lecture on Excreta Disposal 
11.30 - 12.30 - Lecture on School Sanitation 

Afternoon - Field Trip No. 3 

Saturday, 21 May 

Morning 

Monday, 23 May 

Village meeting on School Sanitation Assessment, 
School Sanitation Survey and site selection for 
latrine. 

- Field Trip No. 4 
Construction of a dug well. 

8.15 - 9.15 - Lecture on Excreta Disposal 
9.15 - 12.30 - Group Discussions and preparation of recommend. 

ation on Topic NO. 1 
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Monday, 23 May (continued) 

Af'ternoon 

Evening 

Tuesday, 24 May 

Morning 

Afternoon 

Evening 

- Field Trip No. 5 
Demonstration of' casting of pans. 

- Film Show. 

- Field Trip No. 6 
Installation of haad pump and yield test. 

- Field Trip No. 7 
Percolation test, demonstration on incinerator. 

- Lecture aad Problems on Hydraulics. 

Wednesday, 25 May 

8.15 -- 9.15 - Lecture on Insect Control 
9.15 - 10.15 - Lecture on Excreta Disposal 

10.30 - 11.30 - Lecture on Water Supply 
11. 30 - 12.30 - Lecture on Water Supply 

Afternoon - Field Trip No. 8 
Sampling and disinfection of well. 
Demonstration on Plumbing. 

Evening - Water Supply Problems. 

Thursday, 26 May 

Morning 

Afternoon 

Friday, 21 May 

- Field Trip No. 9 
Sampling and laboratory examiaation of water in 
Lakepa village aad construction of latrines in 
Tafoa village. 

- Water Supply Problems. 

Morning - Group discussions and preparation of recommead-
ations on Topic No. II. 

13.30 - 15.30 - Lecture on Water Supply 
15.45 - 16.45 - Lecture on Refuse Disposal 
16.45 - 17.45 - Problem on Septic Tank. 

saturday, 28 May 

Morning - Field Trip No. 10 
Visit to refuse dumping grounds aad sanita_ 
tion project village. 

• 

• 
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M:>oday J 30 *y 

Morning 

Afternoon 

TUesday, 31 May 

Morning 
Afternoon 

Wednesday, 1 June 

Morning 
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- Group discussion and preparation of recommend
ation on Topic III. 

- Group discussion and preparation of recommend
ation on Topic rv. 

- Plenary Session. 
- Free. 

- CloSing Session • 



ANNEX 4 

FIELD EXERCISES 

18 May 1966 - Field Trip 1 

Participants visited the village of Lakepa in the evening and 
.. attended a meeting of the villagers to whom it was explained that the 
group wished to make a survey of environmental conditions, and later to 
implement a few of the recommendations which would be made. The fullest 
co-operation of the villagers was promised. 

19 May 1966 - Field Trip 2 

The participants worked in groups in three assigned sections into 
which the village vas divided for the purpose of the survey. All the 
houses were surveyed and the information required (See Anaexes 7 and 8) 
in respect of each home vas collected. Six fly traps (two in each group) 
were placed at suitable points. The data collected vere compiled and 
reviewed and group reports were prepared. A consolidated report giving 
the· important findings and recommendations 'Was then prepared. 

20 May 1966 - Field Trip .3 

A meeting was again convened in the village of Lakepa to describe 
the findings of the survey and discuss the recommendations of the party. 
The villagers expressed their view that the provision of a vater supply 
was the greatest felt need of the cOllUDUnity. They 'Would be happy to cons
truct pour flush latrines if 'Water was readily available in their homes. 
Sui~able recommendations were made in respect of garbage disposal aod 
housing. . 

Tofoa village. vas also ~isited and sites 'Were selected for the 
construction of latrines. It 'Was noted that the families 'Wished to have 
water eonnecUons from the mains. '!be village has a piped 'Water supply. 
The school in Tofoa village was surveyed using a school sanitation survey 
form (Annex 9). The group was highly impressed by the sanitary block at 
the school and expressed the hope that the schools in their territories 
could have similar facilities. 

21 May 1966 - Field Trip 4 

'!be party visited the village of Lakepa where the well baSin, 
platform aDd cover for the dug vell 'IITere under construction. '!be parti
cipants worked out the requirements for materials and aSSisted the 
village labourers to mix and pour the concrete. '!be importance of 
proper packing and curing when casting the concrete 'Was emphasized. 
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23 May 1966 - Field Trip 5 

The casting of pans for ditting and squatting type latrines was 
demonstrated. Each group then cast one pan of the sitting type. Parti
cipants took part in the mixing and pouring of concrete. 

24 May 1966 - Field Trip 6 

The party visited the well site at Lakepa village where a 
Philippine deep well pump was installed. The pump parts were demonstrat. 
ed separately. A yield test for the 'vell was next conducted. 

24 May 1966 - Field Trip 1 

The exercise was held in the hospital grounds. The participants 
observed the placing of a hand flush squatting type seat for a latrine 
which had the pit placed away from the superstructure (locally known as 
"off-set type"). The merits of the type were explained. 

Three observation pits were dug and the percolation rate of the 
soil in the area was determined (see Annex 10). 

Twodlfferent types of incinerators which were being used for 
the disposal of the hospital garbage 'vere demonstrated. 

The operation of the septic tank which treated the sewage from 
the hospital was explained. 

25 May 1966 - Field Trip 8 

The party went to the well site at Lakepa village. The technique 
of collecting water samples from wells and taps was explained practical
ly. The use of a Millipore field monitor for sampling water for 
bacteriological examination was also demonstrated. The well was next 
disinfected. The participants determined the quantity of the disinfect
ant required for disinfecting the well with 50 ppm of ·chlorine. 

The party next visited the village of Tofoa and observed the 
tapping of a water main under pressure to provide a water connection to 
a house. The simplicity of operation and merits of the polyvinyl chloride 
pipe which was used in this case were ~plained. 

26 May 1966 - Field Trip 9 

The party visited the well site at Lakepa village where the chlo
rine content 'IolaS observed. The orthotolidine test was performed by the 
participants. 

The village of Tofoa was again visited and each group observed 
the construction of a latrine. Water connections were also made to some 

.. 

.. 
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premises at the same time. The party next observed the replacement of a 
cup and saucer type of latrine by a sitting type of pour flush latrine. 

28 May 1966 ~ Field Trip 10 

The group visited the refuse dumping grounds of Nuku'alofa. These 
are located on the eastern side of the town and close to the shore line. 
A fairly large low-flying land which used to be swampy is being reclaimed. 
Refuse is dumped and spread out in thin layers. No earth cover is used. 
There are two sand drying beds which are used for drying sludge collected 
from the septic tanks. The services of a truck mounted with a sludge 
pump are available on request and on payment of a fee. This practice 
has been recently introduced and is a great improvement on the old one 
of desludging the septic tacits with buckets. It was good to observe 
that there were DOt many flies in the area. 

The group next visited the WHO sanitation project village of Ma
silamea. Every house in this village has a hand flush water-seal latrine. 
The village has a piped water supply and except for three houses (10%) 
every house has a water connection. A shower with an enclosure is 
located next to the latrine in each house. A water tap was seen lTithin 
the latrine enclosure in quite a few houses. The latrines ,Tere found to 
be clean and the group was highly impressed by the standard of their 
maintenance and the general sanitation of the village. 

The group visited also the villages of Matahau, Malapo, NiutoU8, 
Haveluliku, Lavengatonga and Fua'amotu. It was stated that only eight 
out of fifty- six villages on the island were without a piped water 
supply system. Pour flush water-seal latrines were also seen. It was 
indeed a very satisfying experience to see how well sanitation facili
ties had been accepted in these villages. This proves that a well 
conceived project, properly presented to the people and implemented, 
can give the desired results. 

The STOUp lias highly impressed by the feelings of the villagers 
who expressed their grateful thanks to the Government which, with the 
assistance of WHO and UNICEF, had carried out the e.nvironmental sanita
tion programme in their villages. 
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SCOPE OF IECTtEES 

HEALTH EDUCATION - Definition, objectives, methods with special reference 
to rural areas, appreciation of the culture, habits and customs of 
the people. Choice of staff and training. Participation of health 
staff in the education programme. The results of the health educa
tion programme in the Masilamea village. 

CONTROL OF COMMUNICABLE DISEASES - Definitions. Factors which contri
bute to the transmission of these diseases. Control measures -
curative measures - urgent and immediate care; reduction of infection 
rate. Preventive and promotional measures - imrnunisationj health 
education and environmental sanitation. Dnportance of environmental 
sanitation in the control and eradication of communicable diseases. 
Outline of the environmental sanitation and control of communica-
ble diseases in Tocga, in developing countries and in the South 
Pacific area. 

WArER SUPPtI Sources of supply - their characteristics. Comparative 
merits of these sources, development of rainwater, groundwater, 
springs infiltration gallery and river, sanitary protection and 
maintenance. Financial considerations. Sampling of water for che
mical and bacteriological examination. Disinfection of water. 
Selection of pipe diameter for house connection and mode of tapping 
from distribution mains. 

"EXCRETA DISPOOAL . - Hazards or soil pollution - PrevaHing practices i 
requirements of sanitary latrine - Description of a fE!'tT satisfac
tory types: pit privy - pour flush type - acquaprivyj septic tank 
latrine. 

Disposal of effluent - soil characteristics - design of subsurface 
gallery for disposal of effluent - percolation test. 

REFUSE DISPOSAL - Hazards of indiscriminate disposal - satisfactory 
methods - incineration; compostingj sanitary land fills. 

F~ AND MOSQUlTO CONTROL - Life cycle - control of flies by control 
of breeding grouDdsj elimination of breeding grounds - satisfacto
ry disposal of wastes - insecticides. 

Mosquito - life cycle - breeding habits, anti-mosquito measures -
Larvicides - use of insecticides.for control of adult mosquitoes. 

SCHOQL SANITATION - Importance of the programme - selection of site and 
constructional materials; lighting; ventilation, furniture, water, 
sanitary block, waste disposal, need for satisfactory maintenance -
follow-up. 
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RURAL WATm SUPPLY - A COMPARATIVE COOT 

The design of a reticulated system of water supply f'or the village 
of Lakepa (population 750) was given as a problem to the groups. The 
following alternate sources were considered: 

rain water from individual cisterns~ 
rain water from a centralised storage tank, 
existing well, 
spring - (for the purpose of the exercise the source was 

considered although it was not available in 
the area). 

For alternate power the following were considered: 

electricity, 
diesel. 
windmill. 

A comparative study of the capital costs, depreciation, loan 
payment and maintenance was made for the pumping system. The group 
recommended the use of electric units for pumping water from a well 
to an overhead tank and supply to the consumers by a reticulated system. 
Facilities of erection, the convenience and ease or operation were 
additional factors governing the choice of' power. An anticipated in
crease in population and the future per capita consumption of water was 
considered in preparing the estimate. 1be distribution system was 
designed to give a terminal equivalent pressure of fifteen feet in the 
mains. The layout of the distribution system is shown in the sketch 
attached (Figs. 5, 6 and 7) 

The comparative statement of cost was given as follows: 



"" 

It.!t!'l.. - Individual (Low pressure) 

Iadividual (elevated tllnlc) 

Central 

Spring 

1'1 ell - Electric 

Diesel 

"ortndmill 

., .., 
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COMP"I~TlVE COST OF' "'.tiTER SUPPLY FOR VARIOUS SOUlleSS 
FOR L',rCEPI. VILlJ\ GE (TONG/.) 

Capital Operadoo 
Initi<ll Ini dal COlt recovery Deprec1a don <lnd 
COst per capit<l per year per yeOlr M :!inten:!nce 

t~O YOOlS) (W years) ~year 

!'75-o-o ('9-0-0 f.5-o-o £7-0-0 

°1~3-o-o £15-8-0 "8-4-0 £12-0-0 

"7407. £13-6-0 :495-0-0 "44-0-0 !'lOS-o-o 

;',2326. !'4-4-o f:l55-o-o "~-o-o 

:'1480. f.~-14-o c 100-0-0 )144-0-0 ~1064-0 

.01594. £:1.-16-0 !'107 -0-0 U59-o-o :48-0-0 

!'i9 ?O. "3-10-0 £130-0-0 £19~-o-o f.'!-o-o 

NOTE. (1) I. v era ge size of f.llnUy ,'ras bllsed on 5, ' 

('!) Cost includes the development of the source, supply mllins, storllge t'1DkSI pumping and distribution system. 

... • 

Totalcost-
Tot:!l COlt per capit:! 

per YCilr per year 

--
n~-o-o 40/-

"~O-o-o 70/-

f64S-o-o ~8/-

!'175-o-o 6/6 

tr.50-o-o IV8 

"314-0-0 1118 

c3~4-o-o 11/8 
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ANNEX 6 

LIST OF WORKING PAPERS 

1. Windmills for Lifting of Water - B.L. Man 
2. Report on Environmental Study in Masl1amea Village - 1965 

by S. Fanemanu and T. Va1pulu 
3. Public Health Education and Community Development - S. Fanamanu 
4. Flow of Water in Pipes - J. Arbuthnot 
5. 1he Ghyben-Herzberg - B. L. Man 
6. Control of Communicable Diseases - Dr. S. Tapa 
1. Insect Control (Flies and M:>squ1toes) - A.A. Besa 
8. Membrane Filter Technique for Determining Number of Coliform 

Organisms in Water - P. L. Mapa 
9. Bacteriological Examination of Water - P. Grimmo 
10. Health Services in Tonga - Dr. S. Tapa 
11. Chlorides Determination (Measurement of Salinity) - P.L. Mapa 
12. Preparing Insecticides for Use - A.A. Besa 

LIST OF FILMS 

1. Communi ty fly control opera.tions 
• 2. Fly control through basic sanitation 

3. The problem of hookworm infection 
4. So much for so little 
5. Appraising soils for soil absorption systems 
6. Principles of operation and design 
7. Refuse disposal by sanitary landfills 
8. A survey of refuse disposal methods 
9. Clean waters 
10. Constructing a typical household8,1stem 

.. 



Form No, 1 

Date: Municipality &: Province 

A, HOUSINGS H K BH L D 

1. Type of building 

2, Materials :)'--+--+--+--4-..j. 
a, Roofing 
b. Wall 
c. Flooring 
d. Ceiling 

3, Length - ft x 1xI,f\. 
Hgt, fioor to ceiling 

+4, Area in sq, ft. 
Opening "/0 fioor area 

+5. No. of occupants 
-e, Sq, ft. per occupant 
7. Used as dining room also 
8. Food storage Cooked-Raw 
I), Fly proof 

la, Free from animals (fenced) I 
II. Garbage Disposal +-+-I-+--+---i 

a. Burnt 
b, Burled 
c. Fed to animals 

12. Washing facilities 
a. Water supply 
b. Fixtures 
c, Sanitary 

B. GROUNDS 
a. Drainage U 
b. General cleanliness U 

C. INSECT POPULATION 
I, Flies 
2. Mosquitoes 
3. Household pests 
4. Remarks ______________ _ 

D. 

41/42 

ENVIRONMENTAL SURVEY 

Village 

WATER SUPPLY 
1. Rain Water 

a. Tank: Concrete U Tin 
Subject to Flooding 

b. Catchment &: Guneling' _ 
1. Materials, Wood H 
2. Condition 1 __ 

c. Water obtained by 
1. Pump 
2. Tap 
3. Bucket 

sanitary 
d. Quality of Water .. 

1. bacteriological 
2. chemical 
3. physical 
4. date last examined 
5. Source of contamination 

a. ___ _ b. 

House Owner 

Tin 

c. 
e. Quantity per cap cOlISum ptlon 

_ gals per day. sufficfe'iit 

~ 
B 
§ 
§ 
tJ 

f. Remarks _______________ _ 

2. SURFACE WATER 
a. Treated 
b. Kind of treatment 
c. satisfact0lY. 
d. Gravity I I Pump 
e. Water quality .. 

1. bacteriological 
2. chemical 
3. physical 
4. Remarks ______________ _ 

ANNEX 7 --

Surveyor _____ _ 

3. WELL: Dug II Bored 1/ 
a. Depth - (gr:to bottom) - ft. 
b. • - water in well ft. 
c. casing 

1. Material, Concrete I I Ot/'crs I I 
2. Deprh below ground Iml_ ft. 

d. Platform; Length Width 
1. Materials: COnCret;" 1/ Ot""iien II 
2. Condition - -

e. Water obtained by B 
1. Suction pump 
2. Force pump 
3. Bucket 

f. Distance of source of pollution ft, 
g. Quality of Water -

1. bacteriological § 
2. chemical 
3. physical 

Others 

4. date last examined 
h. sanitary II 
I. Quantity per cap. consumption - gpd. 

Sufficient U 
J. Remarks 

E. GENERAL REMARKS ______ _ 

INSTRUCTION, Y.:. Yes, N- Not, S - satisfactory, U - Unsatisfactory, T - Tongan House, MT - Mixed Tongan, E - European, E - House, K - Kitchen 

BH - Bath House, L - Latrine, D - Drainage 
+ Referring to the bed rooms which bas the lowest fioor area per capita. (Adopted from Medical Department, Tonga) 

.. Based on sample collected, if not leave it blank and enter under remarks. 

• • • • • 4 
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Form No, 2 - 43 - ANNEX 8 

COMMUNITY SURVEY 

Name of locality 
surveyed 

Municipalit'/ or 
Province 

Name of Mayor or 
Community Leader 

Communication -------
I, POPULA TION 

I, Total population 
3. Total aIea 

5. No. of children attendinJ school 

2. No. of families 
4. Density of population .,.,....,..... ____ _ 

(population per S'1. mile) 

n. GENERAL HEALTH STATUS (To be completed from Health Department recordl) 

m. 

IV. 

I, Birth rate 2. Crude death rate 
3. Infant mortality rate 
4. Prevalent diseases 5, Epidemics last 3 years 

a. 
b. 
c. 
d. 
e, 

HOUSING 
• 1. No. of dwellings 2, Types (a) (b) (c) 
• 3. State of repa1r(No. satisfactory) (a) (b) (c) 

4. No. of dwellings oVefClOWded (a) (b) (e) 
5. General cleanliness (Good) __ (satisfactory) _ (Bad) 
6. No. with satisfactory water ~:----:_ 
'I. No. with satisfactory excreta disposal ___ _ 
8. Health hazards and nuisances 

GEOGRAPHICAL AND METEOROLOGICAL 
1. Distance to hills Bodies of water 
2. Character of top soil subsoil 
3. Water table 4. Drainage 
5. Rainfall (average) annual months 
6. Winds miles per day (average annual) or mUes per hours 
1. Flora and fauna 

• V. WATER SUPPLY 

1. No. of sources: (a) Rain (b) Ground 
(c) Stream (d) Spring 

2. Ade1uacy: (a) (b) (c) (d) 
3. Maximum distance of sources iroii1'"" farthest liiiUie 
4. Quality (a) (b) (c) (d) 

5. Possible sources of contamination -------6, Types of protection 
., • TIeatment 
8. Storage 
9. Distribution ___ --: ____________ _ 

10. No. of houses connected 
~~-~-~~-----n. Supervision and control by whom and how effective __________ _ 

REMARKS: ------------------------------------



Form No. 2 (page 2) - 44 -

• VI. E;~CRETA DISPOSAL 
I. Pit (dry) privies 
2. Pit (water sealed) privies 
3. Septic tanks 
4,. ()[her types 
5. Dwellin3s without facUities 
6. U'luid waste disposal 

• YD. GARBAGE COLLECTION At-.ID DISPOSAL 
I. StoraJa at household 
!l. Collection re(ll1lar _______ _ 

3. Methods of disposal: 

Number Per cent SatisfactOly 

not 

Satisfactory Unsatisfactory 
a. 
b, 
c, 
d, 

• VW. INSECT AND RODENT CONTROL 
I, Plevalence of diseates tralllmitted by inaects 

Diseases VectCKS 
a. 
b. 
c. 
d. 
e. 

2, Plesence ofllles : Many Few None 
3. Kinds 

4. COntrol measures Effectiveness 
a. 
b. 
c. 
d. 
REMARKS: 

5. Pleseoce of mosquitoes: Many Fe\~ None 
6. Kinds of mosquitoes 

7. Control measwes Effectiveness 
a. 
b. 
c. 
d. : 
REMARKS: 

IX. ORGANISED GROUPS 
I. Civic leaders 2. Chwchleaders 3. Official leaders 

(Endeavour to find who is considered to be the lllQIt lnOuemialleaders) 
2. Voluntary health agencie. - how active? 

1 

:. 
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Form No. 2(p&Je 3) 

X. MISCELI.J\.NEOUS 

1. Principal occupation aDd industries 
2. Per capita income 
3. P.abits 
,,!,. CustOIIl$ 

5. Impression on leadership 
6. Kinds of animals kept 

Kinds' 

- 45 -

Number 

7. What bas been the peoples' response to health project in the past? 

• Information already available from Housin;; SUrvey 
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Form No.. 3 

1. 
2. 

3. 

4. 
5. 
6. 

7. 
8. 
~. 

10. 

n. 
12. 
13. 
14. 

15, 

16. 

17, 

PARTICULARS TO BE SUPPUED IN SUBMITTINQ 
WA TER SAMPLES FOR BACTERIOLOGICAL ANALYSIS 

By whom collected: Signature and rank 
Was the bottle properly cleansed and sterili::ed? 
If so, by whom? 
Source of water sent (tap, resel'Voir, well, 
tank or river). Give numbers, if necessary. 
Place where collected (mention the e::act site) 
What metllcyJ of purification, if any adopted? 
If from well give -
(a) Kind and nature of ,{ell 
(b) Approximate yield of well 
(c) Depth of water in well at present 
(d) Depth at which sample taken 
Date and time when collected 
Time and method of despatch 
Neighbouring sources of pollution 
Distances of such sources of pollution from 

actual sowce of water 
Geological cbaracters of soU & subsoil 
Whether recent drought or excessive rainfall 
Reason for desiring analysis 
If cistetn or resel'Voir (service) -
(a) Nature of the material with which it is built 
(b) Open or closed 
(c) Access to men, animals and birds 
(d) Ho\{ many times in a year it is cleansed and 

when next due? 
(el Date of last cleansing 
(f) Process of cleansing 
(:;> Original source of water 

State whether any preVious bacteriological 
analysis was done and if so with what result 

Signature of sender with rani: 

Time of receipt of sample in laboratory 

f 

• 



Form No. 4 ANNEX 9 

1. 

3. 

5. 

8. 

7. 

8. 

10. 

ll, 

13. 

Name of school 

Head Teacher 

No. of pupils 

Averase last 5 yean 

No. of claarooms 

No. of pupils per room 

- 47/48 -

SANITARY ASSESSMENT OF SCHOOLS 

2. Location 

4. No. of Teacben 

Male Female 

Male Female 

Size of RooDll: Length ___ _ Width 
P.elght ___ _ 

9. Floor area per pupil 

Kind of structure a. Roof b. Walls c. Floon ------- -------
Ughting: 151 /US I 12. VeDdlatioa: 
(Percentage of~ow ; to fioor area 

Waten supply 
a. Source _~~__ b. Quantity: sufficient gpcd. 
c. ')Ual1ty: satbfactory ___ ~~_ 0. Uses ___ ..",._..,..... __ _ 
e. Washing facilities Satisfactory _____ Unsatisfactory ___ _ 
f. Remarks 00 deficie-nc~i~et-I-_-_-_-___________________ _ 

g. Needs: Indicate If potable gJOUIId water is available and the necessary improvement to 
mal«: iI safe and convenient to use. (USe E.S, water supply survey form for each well 
tepolted). 

14, LatriDe$ and urlnab -
a. Type No. of leats each leX: Male Female 
b. State of tepalr: c. Sanitary COQdllioD 
d. Needs: Indicate if teacben would ptefer water carried type leats installed _____ _ 

15. Grounds -

16. 

a. Drainage: Does water stagnate after rainfall? How loog 
b. Refuse: Uter collected Disposal method 

satbfactory Not satisfactory 
c, Flies MOIquit0e5 

a. School medical examination undertaken: 
b, How f1ettuent 

(Adopted fJom Tooga Medical Department form) 

Date 
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ANNEX 10 

PERCOLATION TEST EROCEDURE 

The following percolation test is suggested as a fundamental and 
objective procedure: 

1. Number and location of tests - Six or more tests should be 
made in separate test holes spaced uniformly over the proposed absorption 
field site. 

2. Type of test hole - Dig or bore a hole, 'lith horizontal di
mensions of from 4 to 12 inches (10-30 cm) and vertical sides. to the 
depth of the proposed absorption trench. In order to save time> labour, 
and volume of water required per test, the holes can be bored with a 4-
inch (la-em) auger. 

3. Preparation of test hole - carefully scratch the bottom and 
sides of the hole with a knife blade or sharp pointed instrument, in 
order to remove any smeared soil surfaces and to provide a natural soil 
interface into which water may percolate. Remove all loose material 
from the hole. Add 2 inches (5 cm) of coarse or fine gravel to protect 
the bottom from scouring and sediment. 

4. Saturation and swelling of the soil - Carefully fill the hole 
1-1ith clear water to a minimum depth of 12 inches (30 em) over the gravel. 
By refilling if necessary, or by supplying a surplus reservoir of water, 
such as in an automatic siphon, keep water in the hole for at least 4 
hours and preferably overnight. Allow the soil to swell o'·-ernight. This 
saturation procedure insures that th~ soil is given the opportunity to 
swell and approach the cOlldition ths.t it will be in during the wettest 
season of the year. Thus) the test 'l-Till give comparable results in the 
same soil vlhether made in a dry or a "Iet season. 

In saady soils containing little or no clay, the swellinG proce
dure is not essential and the test may be made as described under item 
5C, after the water from one filling of the hole has completely seeped 
a'lay. 

5. Percolation rate measurement - With the exception of sandy 
soils) perc',lation rate measurements should be made on the day followine, 
the procedure described under item 4) above. 

(a) If water remains in the test hole after the o"ernight 
swelling period, adjust the depth to approximately 6 inches 
(15 cm) over the gravel. From a fixed reference point, measure 
the drop in water level over a thirty minute period. This drop 
is used to calculate the percolation }rate. 

(b) If no water remains in the hole after the overnight 
swelling period, add clear water to bring the depth of water 



-~ .. 
in the hole to approximately 6 inches (15 CID.) over the gravel. 
From a fixed reference point, measure the drop in water level at 
approximately thirty minute intervals for four hours, refilling 
6 inches (15 em.) over the gravel as necessary. The drop that 
occurs during the final thirty minute period 1s used to calculate 
the percolation rate. The drops during prior periods provide in
formation for possible modification of the procedure to suit 
local circumstances (Fig. 8). 

(c) In sandy soils (or other s01ls in which the first 6 inches 
(15 cm.) of water seeps away in less than thirty minutes after 
the overnight swelling period) the time interval between measure
ments shall be taken as ten minutes and the test run for one hour. 
The drop that occurs during the final ten minutes is used to cal
culate the percolation rate. 

6. Additional criteria for judging soil suitability - In areas of 
shallow groundwater J the depth to the water table should be determined. If J 

for any extended period during the year, the water table is normally at a 
depth of less than 4 feet (1.2 m.), the results of the percolation test 
should be applied with caution. The case also warrants special considera. 
tion if impermeable layers are found at depths of less than 4 feet (1.2 m). 
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