

















Chapter Seven

Temporary and Emergency
Treatment

All emergency treatment may be considered as temporary, though temporary
treatment need not be treated as an emergency. The scale of temporary treatment
systems may range from the scale appropriate to moving camps of the smallest
size to the size of large military units. Emergency treatment systems may also
vary in scale but situations periodically occur in the tropics where emergency
treatment must be organised for many hundreds of thousands of people in des-
perate circumstances.

The smallest scale will be considered first. As much good quality water should
be carried as may be appropriate for short journeys. For longer journeys where
water supplies must be picked up en route the only likely sources are surface sources.
Care should be exercised to avoid as far as possible obvious pollution from animal
and human sources. Cloudy or muddy water should be strained through one or
more layers of clean cotton cloth such as that commonly marketed as amerikani.
Sterilization can then be carried out by boiling for about 20 minutes. Chlorine
tablets can be obtained and used according to the maker’s directions. As a result of
this treatment safe water can be produced. If the taste is objectionable the inclusion
of a few pieces of charcoal when boiling may improve this, -

Emergencies occur at times in the most well organized safaris. Mechanised trans-
port can break-down in dry country. The main problem then becomes one of find-
ing a source of water. In extreme circumstances drinkable water can be found in
many plants, and in addition the blood and body fluids of animals and birds can be
used. At the last resort it is a mistake to hoard water, as dehydration of the body
goes on the whole time and uniess the body's water losses are made up, exhaustion
quickly sets in. The rate of body dehydration at a range of temperatures can be
seen from the table on page 82.

Sanitation in the smallest temporary camps needs to be no more than shallow
pit latrines which may be equipped with any sort of toilet and shelter which may be
appropriate. Proper care should be taken, however, by correct siting, to avoid pol-
luting water sources at all times.

Large temporary camps may adopt the same methods of treatment scaled up
accordingly. Chlorination is a more suitable water sterilizing method than boiling
- for large camps and may be carried out in portable canvas or plastic tanks in a batch

~process, by a person made responsible for water supply, who should if possible
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Expected survival time in shade with limited water stock
Survival time days

- Maximum With no water Total water stock (l] per person

;f;:shade temp. - {days) . 7 2 4 i0 20
o o‘c.

120 50 2 2 2 25 3 45

110 44 3 3 35 40 5 7
100 38 5 56 6 7 85 13.5
20 32 7 8 9 105 15 23
80 26 9 10 11 13 19 29
70 20 10 11 12 14 205 32

__carry the equipment for measuring residual chlorine concentration. On a large
_ scale, filtration through cloth may be greatly improved by dosing the raw water
wrth alum in a batch process. An average dose of about 60 mg/litre may be ap-
n phed in the form of a strong solution. In soft acid waters, such as swamp waters,
~ a little lime may also be required. If an obvious flocculant precipitate has not
- formed within 15 minutes of mixing the alum solution with the main body of water,
- a larger dose should be tried. The flocculated water may then be allowed to settle
~ for from 4 to 6 hours and the clarified supernatant liquid can be siphoned or filter-
- ed into the chlorinating tank. Up to 90 per cent of the water will be available for
chlorination (Fig. 39).
“On the largest scale, temporary and emergency treatment is required for the
large camps set up fer refugees from natural and other disasters. Many of the
~_problems that afflict such camps are a function of their size. The organizers of large
~ refugee camps can take many re|evant leaves from books on military hygiene and
 field engmeermg Inorder to make organization possible, refugees should be grouped
m«Umts of not more thar: 3000 Each group can have persons appointed and trained
_to be responslble for food, water, sanitation and all the other domestic necessities
fwnthm its allocated area. Unlts of this nature can be grouped together in camps of
. much larger size if necessary
- The selection of a suitable site can make the organization of public health mat-
- ters easier. A sloping site with good surface drainage which can be improved by
,‘o_f*trenchmg should be selected, not too close to the water source, so that surface
~drainage can be diverted to the downstream side of the water abstraction site.
Close proximity to towns should be avoided. Water can be abstracted from the
o most suitable source and treated by flocculation, sedimentation and subsequent
;;chlormatuon Indiscriminate use of untreated water should be prevented. Sanita-
_ tion must be prowded ona communal basis, For large-scale emergency facilities
blac f*fpolythene film has many ‘uses, as well as being light, cheap,. and easy to
transport by air. A form of aqua privy combined with an oxidation pond may be
a2 [ Contmuep on p. 85).




Fig. 39. WATER TREATMENT FOR EMERGENCIES
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All tanks should be covered. Plastic sheet will suffice.
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constructed by digging a lagoon and lining it with polythene film reinforced with

naluthana hane fillad with cnil aftar tha fachinn nf cand hane (Eia AN A cimilar
Puly ivite Unsa RIS WYIRIE JWIT WG Lwe! Wi IUJSIHIWIE Wi Ul i UGHJ \? |a. TENfe A SMHNIAY

method of building using a mixture of soil reinforced with about 6 per cent of
cement developed by P.R. Moody can be used for more permanent structures (7The
introduction of rainwater catchment tanks and micro-irrigation to Botswana,
ITDG 1969). A polythene sheet 20ft by 100ft can provide an emergency sewage

traatmant nlant far ahnut 200 nannla nr mara If larnar choate nf nnlufhnnn ~an
RISV Flu'll 1%y UMV & WY PGU’I!G i TN e e | BB L] 3“. JETeWw LI Wi U', [NBAS BRIV Iv] g )

be obtained larger facilities can be built but the 200-person single facility has
certain advantages and can be multipiied to cope with the necessary population.
Treatment plants must be partially filled with water before use (surface water will
suffice) and after the plants are functioning the effluents can be combined to some

axtoant with the surface water drainane svstem nrovided the draing are reasonably
LG WWILEE LElw JUUT IUYs FFLW LW u'“lllus“ J'\"Ulll' P' WY Wil RiTw WIWUIIIg Wl 1 Wwiadaws |“ul,

protected.

The operation of such simple sanitation systems depends on diluting water being
added to the raw waste at the rate of about 20 to 25 litres per person per day, to
produce an initial concentration of about 1500 mg/litre BOD in the anaerobic
compartment. The volume of the anaerobic compartment should be constructed
to provide a retention period of not less than 2 days to the total flow. This will
enable a clarified effluent containing about 500 mg/litre BOD to pass through the
transfer pipe to the primary aerobic zone. The BOD reduction achieved in the aero-
bic zones can be caiculated from the loading rate per unit area, and the latitude.
Further aerobic ponds may be added to reduce the BOD to acceptable levels for
final discharge. Sludge accumulates rapidly in the anaerobic zone, and to ensure
continued functioning surplus sludge must be periodically withdrawn, and stored
in plastic storage containers fitted with gas vents. After a period of 3 to 6 months
the sludge will be well digested and almost free from harmful organisms, and then
may be buried or discharged on land.
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Frictional headloss

Hydraulic short-circuiting

Glossary

action fa. wtich air or oxygen is essential.

growth of very small water plants which may help to reduce
pollution in water but if they become too numerous cause
difficulties in water treatment such as clogging filters etc.

action which occurs out of contact with air or oxygen.

a method of estimating the number of bacteria present per
unit volume ‘'of water.

a disease caused by a very smail free swimming parasite.
the stage of the Bilharzia parasite when it is infective to man.

“Infection is by penetration of the skin.

solid particles suspended in water, of such a small size that
they cannot be settled or filtered by simple means.

a mathematica! relationship

the removal of accumulated sludge from settling tanks, aqua
privies, septic tanks, etc. If this is not carried out properly
the level of sludge will build up and seriously affect the
action of the apparatus and may cause serious nuisance.

any liquid discharge

by trial and error

dug in the soul

- pollution. or nmpunty caused by the excreta of animals and
' ,humans may be a source of disease organisms.

rock contalnmg many cracks which may behave as water
channels

process‘es‘ in ~which chemicals are added to water to pro-

" duce a preclpntate which combines with: solid ‘material sus-

pended in the water and enables it to settle to the bottom

“leaving a clear top layer

‘a loss of pressure in a pipe caused by friction between the
flow of liquid and the pipe itself. It is measured as the dif-

ference in head level required to overcome the headlioss
dry and crumbly
sewers utul:zmg natural dramage wnthout the -use of pumps

_ystable organic ‘matter found in sonl and necessary for good
 ‘'moisture retention etc

,' takes ,place when the mlet‘and outlet of a tank or pond are




Impervious
Latitude

 Limestone

- Methane gas

Pathogenic organisms
Peak demand

G Pétmeable strata

Photosynthesis

'Polythgne film

Precipitation
Pro rata

~ Quiescont
_ Retention time.

. Revotement

' _'[jaand flltfatlon

i 'Sigve ;

 Specific surface area

o ‘Sedime,ntati‘tsn {settlement}

close together and flow takes the shortest possible path
allowing a large volume of the liquid to be undisturbed.

watertight

the angular distance due north or south between any place
and the equator which is 0°. The value can be found with
sufficient accuracy by consuiting a map or atlas.

mineral consisting mainly of calcium carbonate (CaCOj).
It is not the same as lime, oxide of lime, quicklime or road-
lime which are all calcium oxide {CaO) or slaked lime which
is calcium hydroxide (Ca(OH)2). These other substances can
be used to correct acidity but they are more soluble in water
and needed to be dosed in the correct proportions.

an inflammable gas produced by the anaerobic fermentation
of organic material such as sludge

organisms responsible for disease.

highest rate of consumption measured at any time, in prac-
tice the peak demand may last for no more than a few
minutes. It may be found when all taps and other outlets
in-a system are operating fully open at the same time.

layers of soil or other minerals through which water can
freely drain. Impermeable strata such as clay will retain
water and prevent drainage

the behaviour of plants which liberate oxygen by day and
carbon dioxide after dark

thin sheet plastic material, preferably black in colour. This
material is often used in coffee factories and may be known
as coffee sheeting. Thicker material can be obtained and is
maora durable

a change which enables dissolved substances to separate
from solutions as solid particles

in proportion to the rate (of flow)

still or undisturbed
time that flowing water is retained in tanks, filters, etc. It

may be calculated from the volume of tank and the rate of
flow RT = volume of tank

rate of flow

lining of wood, stone or any suitable material to prevent the
walls of pits or channels collapsing in soft soil ,
the -process ‘in which solid particles are removed from water
by the straining action of beds of sand

the praocess in- which solid particles are allowed to fall to the
bottom of a body of water in a sedimentation tank or settle-
ment tank

a perforated screen usually of wire mesh. There is a British
Standard speclfucatlon for the sizes of the holes in the mesh
but as sizes are ‘quoted in inches and mm, any suitable
wire mesh or perforated metal sheet with the correct size
holes may be used.

of a percolatmg filter medium is the sum of the areas of each
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_ Sterilization

Tqicic #ubstaneos
Tutbidity

des ;
Weir

 Superstructure

piece of medium in a unit volume, there is some loss where
the pieces touch. The specific surface arez must not be con-
fused with the plan or cross sectional area of a filter. The
specific surface area of gravel of 5 to 8 crn grade is about

- 80 m2/m3, larger size gravels have a smaller specific surface

and larger volumes may be required to provide the same net
specific surface area

ahy‘ process for rendering bacteria and other organisms
harmless

a chemical solution of known strength which can be di-
luted for use

construction above ground i.e. the superstructure of an
aqua privy is the shelter and toilet arrangements

substances that are harmful or poisonous to biologic=l

cesses)

muddy or cloudy appearances in water caused by masses
of small floating particles

the:spaces between sand grains or gravel

" a barrier:in a:stream or open water channel over which water

must flow. Weirs can be used to measure rates of flow.




Further Reading

- Sewage treatment

1. “Small sewage treatment works"”. British Standard Code of Practice CP302,
1972.
2, “Excreta disposal for rural areas and small communities’’. Wagner, E.G. and
- Lanoix, J.N. WHO Monograph No. 39, 1958.
“Rural sanitation in the tropics”. Bulletin No. 8, Ross Institute, London
- Sc. of Hyg. and Trop. Med.

w

4. “Composting” — Gotaas, H.B. WHO Monograph No. 31, 1956.
5. "“Waste stabilization ponds’* — Gloyna, E.G. WHO Monograph No. 60, 1971.
- 6. “Waste stabilization ponds’’ — Arcievala, S.J., et al. Central Pub. Health Eng.
~ Research Inst. Nagpur, India, 1970.

7. "Waste treatment lagoons’. Water Poll. Con. Res. Series 17090 EXH 07/71

- US Environmental Protection Agency.
8. “River pollution”. Klein, L. 3 vols. Butterworths, London.
9. "Guide to simple sanitary measures for the control of enteric diseases’’.
S Ra)agopalan M A. Shlffman WHO 1974.

',Water supply

- "'Water supply for rural areas and small communities”. Wagner, E.G. and

o Lanonx JN WHO Monograph No. 42, 1959.

";;2.’ “"Pnncnples of water quality control’* — Tebbutt, T.H.Y. Commonwealth

. and lnternatlonal Library of Science Technology Engineering and Liberal
~ Studies — Pergamon Press, 1971.

3. ‘““Operation and control of water treatment processes”. Cox, C.R. WHO

o i:‘“\/Ionograph No. 48 1964.

. "Military engineering Vol. VI. Water supply” 1936, HMSO.

5. “Rural water supply and sanitation”. Wright, F.B. John Wiley & Sons Chap-
 man &Hall, 1939,

';“The examination of waters and water supplies’’. Windle Taylor, E. 8th ed.

Churchill, London, 1958. Earlier editions are also very useful.

Methods of testmg water used in industry”’ BS 2690/1956.
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8. ““Water and waste water engineering’’. Fair, G.H., Geyer, J.G. and Okun, D.A.

9. ‘“Manual of British Water Supply Practice”. nstitution of Water Engineers,
London.

10. “More Water for Arid Lands” National Academy of Sciences, Washington
DC 1974. T

11.  "Drawers of Water”, G.F. White, D.J. Bradley, A.U. White. Chicago Uni-
' versity Press,
12.  “Rural Water supply and Sanitation in Less Developed Countries’’ A.U. White,
C. Seviour IDRC-02SC 1974.

Further Information

Further information and advice on small-scale water treatment and sanitation
systems may be obtained by writing to the following organisations. There are many
others who may be able to help. The same organisations would be most interested
in_receiving reports from those who have designed, built, or operated any of the
~ devices described, or any other simple systems.

‘Information of this kind can be extremely useful in indicating the areas in which
research should be concentrated, and in revealing problems for which the solutions
are not yet readily available.

Intermediate Technology Development Group Ltd.
~ Parnell House, 25 Wilton Road, London SW1U 1JS. England.

Water Research Centre, (For the attention of H. Mann)
Elder Way, Stevenage, Herts. England.

The Ross Institute, London School of Hygiene and Tropical Medicine,
Keppel Street, Gower Street, London, WC1, England.

. ',‘;Woryld Health Organisation,
. = Refe'rehce Centre for Community Water Supplies
13 Parkweg, The Hague. Netherlands.

- Publications, 9 K ing Street, London WC2E 8HN, U .K.

~ Other ITDG Publications on water and sanitation

1. The Introduction of Rainwater Catchment Tanks and Micro Irrigation in Bot-
- swana, P.R. Moody, 1969, 75p net.

2. Bibliography of Low Cost Water Technologies, G. Bateman, £1.00 net 1974.

3. A Manual on the Automatic Hydraulic Ram Pump, S.B. Watt, 1975, £1.00 net.

4. Report on Low Cost Waterproof Membranes, D. Maddox, £3.50 net.

- For tull publicétions list with details of pricés write to Intermediate Technology
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