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Hans Hartung

Appropriate water techndlogy in Somalia’s refugee camps

GCENERAL SITUATION

There are appr. 500,000 refugseaes
Exrom Bthicpia 1living in Scouthern

Somalis for wore than 4 years. They
live in 28 refugee camps situated

close tor the rivexa Juba and
Shabeolle. New camnps are ocurrently
beaing sot wp to accomodate the

recent influx of more refugees.
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Fefugee campa in Sowmalia
WATBER SUPRPLY

Suitable ground wakter has besen found
only in a few camps. Most ceamps raly
[ 1) purifiaed riverx water. The
rurification aystew in wse when Lhe
author  arrived in  Sowmalis  in the
middie of 1883 was seat oup within an
amergency phase. It was dependent on
considecalde ancunts (=33 chenicals
for flocculaktion and desinfecticni.

One of the basic oectives of the
refuges walter auppdy 18 to reduce
the dependency on continued external

inputa such as chewxicals and Fuel.
Threea efforts to achieve this gaal
are presaented in this paper.

- puMping of water with strean
poweread pusp

- prafiltering of river watexr

~ dntroducing easy and fast Lo erect
alos sandfilteres (OGuiam Treatment
Packagad.

STREAM POWEREDL PUMP

Since the refugee camnps in Southern
Somalia areé situated near the river
snd vyaly on river water, it seema
enly logical te mahe use of the
enargy of this river.

Conceapt

A relatively sinple concept was put

inta wrechtise: oan easy-to-febricate

propeller 18 driven by the river

current. The energy thus produced
in used to pumnp water with & 3
pigton pusp. Propeller and pusp are
both inatalled on o float in oxder

ta follow seasonal differences of

They are
working below the wabexr level and
cannot. be seen during aperation.

Far waintenance ox gservicing, the
whole asgembly can easily be brought
above water levael.

discharge of the river.
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Stream powered pump being serviced

Exparience

The pusp hes been in ocperakion for
oniy Year. At high water levels of

the river, brancheasg and acther
floating matexial qgaot cought at the

pump and had to be rxemoved aimcst
daily.




The connecting rad bearings of the
piston DuNp had to be replaced

twice. They showed incressed wear
due to the high sediment load of the
rivex. Thisa led ta a comnpletly

chenged concept? & centrifugal pump
hes replaced the piston pump. It is

connectesd by a planetary gear to the
propeller. Madel testa with the new

puRp are very encouwraging and et the
days of this conference, the new
punp 18 tested ouk on a8 river in

Burope.

Aftar caraful examination, it [ZETCY
Qecided naot to incorporate the
atreaw powered pump into the Refugee
Water Supply. The main ressaon was,

that the river Juba is between 2 and
5% months too law for the sastream
powerad pump to operate. A stand-by
diesel pumnp does nok cosply wikth our
ovaerall concept of only one
atandardized puRD for one water
supply plent. But a grest pobkential

haas been identified to use thig pumsp
for irrigation purposed.

PREFILTERING

Concept

Riverbead asand can be used as &
filter madium in the purilication of
rivaer water. Methodes as used when
dewatering conastruckion sites are
taken and applied to the exploration
and instsllation of prefiltex
ayatens.

BExploration

Fox the exploration ok the
undergronnd. test holea are jetted
into the grcoand. The wabtexisl
wctually araound the tip of the

j@tting pipe is washed up Lo the
surface and casn easdlly be examnined.
1f % tlick snd sufficiently extendead
laver of sand in hydraulic
continuity with the river has been
found, @ bteat filker ia inatalled in
ane of the test holes to get
inferwation on quality and guantity
of water.

Inastsallation

The instellakion of ithe prefilter

syatem 18 adapted ta the conditions
att. the gapecific aite, Ltalking into

congidexration
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- permeshble lavers of sand, Lheir
Lthicknesas, extengion and
permealkility

- location o the prefilter systemn
with regard te rivex bank and
rivexrbed {and its rossible shifting)
and the ewxisbing water station in
the camp

- the encountered water qgualiby {we
found quite often salty water in the
Juba sandbeds).

The installation can take place only
a2t low river levals.

Components
The main components of the prefiltex
systomn are

- drainfilters, conaisting of
flexible drainage pipe 1 *./4" and
covered with Eritex Fabric or

slotted, seif jekting 2 filters
- cellector pipes, connected Lo the

drainfilters by flexible suction
hoses

- eelf sucking pumnp which getsa ita
wat ex through drainfilters and

collector pipes

-— TO WATER STATION

CONNECTING SUCTION HOSE

LLOWER RIVER LEVEL

COLLECTOR PIPE

FILTER ELEMENTS

[\
(SEVERAL ELEMENTS \/ b

BESIDE EACH OTHER}

Prefiiter system in the river bank

Conclusions

The wmain purpose of the prefilter
systeom ig to supply sufficiently
clean water foxr further Ltreastment.
This purpese  has been achieved and

couwld be demonstrated by a
considerable reduction of watexr
turkbidiby,

Reduction ok caliform bacteria

deapands on the digtance the river
water has te txavel through the
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sa&anda. At sSome places coliform
bacteria wereg completely eliminated
s that drinking water quelity had
been schieved.

The installation site plays the most

important role. Hany prefilter
syateng were destroyed, when the
river wasg high and the riverbed sand
shifted congiderably. Therefaore

careful observetion of the river and
choosing & Site which will nok move

(s .9 innex bend, stable benk) are

absolutely necesssasry.

The syatown isa universal and can bhe
adapted to diffexent situwationas

- it is8 eapecially suiteble sas an

ensy and fask-to-erect water aystem
in ewmergencies, if the prefiltered

wat axr ia carefually treated and
mopitored

- it has been used to replace an
insufficient borehole pesar the river

hbank

- it csn be wused to tap shallow
groundwaker resources.

SLOW SANDFRILTER

As mentioned at the beginning, a
simple chemical purification systen
wae used in the canps as drinking
water asupply. It wes eracted as an
emergency meassure to be uwsed for
half @ year. But in the meantime it
was-anpd partly is-in wse for more
thean 4 vears.

it had to be replaced by a saysitem
meagting the critevis

- uge no chewicals

- easy Lo erect

-~ inexpensive

- medium Lerm solution. At lesst
majcxr componenta should be movable
to he operated - at new locations il
refugees are shifted.

Soclution

The ideal syastem to wmeet thosa
criteria was found in the Oxfam
Traatment FPackagea. It is a slow

sandfiltration aystem congisting of
a basic wnit of

- 2 raw water storage tanks,
allowing a continucus inflow into
the ssandfilter tanks and serving as
settling Lanks at the sawe bLine

- 2 slow sandfilbter tanks

- 2 cl@ar water hLanhs as storage of
the drinking water .
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All the tanks consist of corrugated
steel asheets that are bolted
together snd lined with a flexikle

butyl rubbexr membrane.

Trasvmint pecksge Sicrage

(s 0rate pock age}

General arrangement of Al o
gandfiltration system

The slow sandfilter tanks sasre filled

with arcund 30 cu.m of sSand meeting
sapecific criteria. The riverbed

gand of the Juba waa found sultable
but had to ke washed to eliminate
sedinent a. On top of the send, s
filbermat ia placed.

The wnderdrsinage of the sandfilter
haa been changed from the original
plastic =sloktsd pipes to synthetic

fabric covered drainpipes as uwsed

for prefiltering. Thus n»ne gravel
has to be uvsed which sisplifies the
ingtallation considerably. The link
pipa  work was adapted Lo the piping
aystem in wee within the watex
project.

The dJdesign capacity of the basic
unit  ia 115 cu.m/d corresponding to
a kilter velocity of appr. D.08m/s.

Bxperience

Sand for the alow sandfilter s

taken from the aand banks in the
river at low water level.

Inatallation Lime of the plant

depends a lot on leacal conditions,

available tranaportakion and propex

SUR@rViIisSion. Cnpe anib with 2 raw
wakaer Ltanka and 2z sandfiltexr tanlks
was erachad in ocne  Mmoenbth. Twe

ONQGINQQr S, bwa local mechanics and &



helpars were involved.

Prefiltering of the river water was
found not necessary, slthough the
turbidity of the Juka varies botLween
30 and 116 NTU.

Cleaning intervals average 3 months
with water intake directly frowm the
Tiver. Rilter speoed appx. 08.05 m/h.
The cleaning consists of washing the
filtermat Qocatad on top of the
filtersandd and scraping cff a thin
layer (appr. Imm3  of sediments on
the sand surface.

Gperation ofF the plant is extremely

simple. Froblema with our stsff
o Lo operate the sandfilter
plants continuocusliy. Thay all
worked before wikk chemical
purification, which was a

digcontinuous procass.

Watexr quality checks shaw ne total
coliform bacteria  in the puriiied

water when the plant is operated
correctly.

The slow sandfilter plants have met
the expectations @0 f§far i.e. after

ha@ing in w8 for % months maximum.

4 rlants are operating to dete, 11
more  will be installed to replace

all chemical purification units.

Raw water and sandfilter Ltanks in
Qoricley 11 refugese camp.
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