] 4l efen D)

e woveloapren

3%)‘% SaWd

CON ULT NiS FOR DOVELOPSIED

ot

Vreender

Faod o War o fitageniie
e wogeeon o Samtrtanteong
wiitterroe oF Developin

BARI WATER RiSHABILITATION §1UDY

Volume 11

FINAI, REPORT

On request of: by:

European Union SAWA

Somalian Unit SPDS

Nairobi Ede, September 1995

SAWA, Beukenlaan 2-b, 8711 NH EDE, The Netherlands
phone (0)8380-53380, fax (0)8380-51 636



SANA DS Barns der pehug aation caly < Vil 1

GLOSSAR

bearkad av all groon 1 lank tor surface water zoliectiom and
storage; mostly lined

logei siream bed of a w i (somnetimes valliay)

walro larger dug-out for surface water collection and

starage; mostly unbned
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INTHODUCITION

fha stcy to the ¢ :habilitation of water sups sy in the B Hedgio nwas he o by 2 consuliants of SAWA
ethedanas) a4 consultants, - ntractscd by SPDSG (Samaia), The dudy was on regquest ol thie
curop-ran Unio /omalia Ut

The niin purposa of ne study was to cormi to the formul o of two frasib urban aind one rural
w~ater rehabilitaton programma in the region, which can e linanced tirough the ZU NGO
rehabiltation programme:.

This volume prosents the site reports and skelches of tha villag- s and towns visited., All the
information gathered is based cn interviews and observannns mada by the study team, Where
budgets and materials are summarised it should be clear that these ..re rough estimates only. 1he
consultant used these figure ;. for comparision, not for projec! preparation.

Volume | ol the study describes Ihe plan for water developmant in the Bari-region.
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Armoylin

Gy 2riptian

The viliaga of Arm oy is seented 33 k¢ front Bosa.c m betwoen Ef doolr a0 'octe. s a now
vilage, craated in 1993, It is a resottierment plica for cspdaced people, whith voer fiving in 3osaso,
At the 1moment, 25 nouses wire Countied,

T2 village has a village ¢oommitiae, in which also 2 women a'e represented (Z0m). Committea
meimbers are salecied by inair input in community effors, Econoemic basis of the housiholds is
unclear, but they have somne hvestock and some trading At the beginning, the villagers ot a: sistance
from SPDS.

waler supply

Al present, the village has only 3 lined and 2 unlined berkads. When these are dry, pecple are
supplied by tankers, which mainly refill the berkads. Las! year, they ordered 30 times a tanker (July-
September) for which they paid 800,000 to 1,000,000 each (40 drums). People share their money for
the payment.

There is a borehole within 800 m from the village, but it is filled with stones. People tried to remove
the stones, but had to stop at a depth of 2.5 meter.

request
Villagers made a request to rehabilitate the borehole. The request was already included in the original

SAWA/SPDS proposal.

conclusion

The borehole Is very deep (320 m), which was not known by the villagers. Water level was originally
at 66 m. The water will have a conductivity in between 2000 and 3000 uS.

It is not known whether it will be feasible to rehabilitate the borehole. If stones can be removed till 120
m it will be sufficient. An India Mark Il pump will do for the depth of 70 m.

(Afridev not reliable at that depth).



SAWCY 5PN orr wanier rebabalitaiice, st ol 1

Ba'aJ/Bur iaban

general
Ba'aa and Sur Gunaa are 2 related vitn 28 alo g tha Gt of Ad2an, 30 kim East «! 30sasn, Ha'ad s

an ol :village, founded belore Bosaso, it vas desioyad by eyclene in 1974, and lew poople sl live
in the ruined housas {18). Bur Gaban lays at the ottwsr Side of the togga and counts 21 houses. It has
a natural, but anpeatected hartour, from which e le stirts o Bosaso, Qandala and even the Arabic
States.

Main source of income is frankincense, with livestock s a second source. Nowadays, lishery comes
on tha third place, only, The villages give not the irnipression of per ianent dwellings, Mon usé it when
they bring I'ankincense to the coast, or when thity spend some time on fishing. Women and children
are mostly with the livestock in the mourtains, Bosaso seems to become the permanent base for the
men.

Except for the mosque, there are no other services like schools or a dispensary. Malaria and anaemia
- are the major diseases; others ar- not prevalent.

People claim that when water supply is improved, people will resettie in Bur Gaban.

existing water supply

During the rainy season, water is found In pools at a distance of 5 km in the Togga Bukh, coming
from the mountains. After the rains, people have to go further (7 km semi-permanent pools and 10 km
to a permanent spring). Nowadays, water is collected with camels, but in the past, a lorry was used,
Also the herds are partly relying on the spring water.

Instead of going to the pools, many people prefer to buy water in Bosaso and transport it by boat.
Spring water Is of good chemical quality (EC = 500 uS/cm), pH = 7.8), but contamination is a risk,
even at the highest spring, as many people are living upstream,

request of village
The request of the village is to protect the spring and bring it by gravity to the villages.

conclusions

Spring protection and a gravity supply are not feasible for several reasons:

* flood risks at the spring (max. water height = 3 m)

* long distance In relation to few inhabitants (high costs)

* flood risks along gravity main, requiring strong GS pipes and good protection.

Altemnatives can be found by digging a shallow well of 15 - 20 m deep in the togga bed at a protected
site on the alluvial fan in the coastal plain.
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SAVCLNEDS Bars wereehe. Dheoe sl

Baiil Dhidin

Balli Lhicin is a large il e aloog the Candala Foad, ¢ 80 km P2 of skushuba The lormur
government was prepa-i () the vii ige getnig a distict fuo hon (governmeol tuikdings police office
1e.). Balli Dhicin is locat 4 at the Jissected fool slopes of it mountin zon: it aa elewation of 540
masl.

The village has a rich af oearance. It has 4 koranic schoc 5 and 1 3-room. iormal schHol, which is
used n 2 cyclus, The e .pensary 5 not used, at ihe momuent, Liveslock and frankinrcense are the
major sources of incormix. Seasonal fishary has ceased (1o boats) and peopl: say not to ruly on
migration. The village is on:: of the major resorts for Qandala citizens during the hot season,

Main diseases are malaria and hepatitis (" 1 lot*). Other discases are skin diseases, diarrhoea, *TB",
‘Blindness®, anaemia and constip tion. Apart from water their first need is a good suppiy of medicines,

exisling water supply

Balli Dhidin Is completely relying on berkads and tanker supply from Bug. It has 76 lined and 20
unlined berkads. ()f the lined ones 5 are broken. Failures are found at the side walls, bottom and the
connection between them. Mostly, montar is used between the siones. The ones which have no monar
break easier, they say.

The berkad water is sufficient for 3 to 4 months, except during the hot season (September/October),
when the village Is crowded When the berkads are exhausted, many people return to Qandala. When
the berkads dry, about 15 tankers a week visit the village, which sell the water for 15,000 to 25,000
per drum. People sometimes sell their water to strangers for 2,000 - 5,000/drum.

Aquater made a geophysical survey in 1988 and selected 3 sites. They drilled 5 km SE of the village,
but reported the water to be insufficient. Other sources Indicate that Aquater moved away, because
of troubles. However, it is belleved by the consultant that the marly sub-surface might be quiet
impermeable.

request of village
Improvement of the water situation. They suggest a new borehole, nearby the village and improvement

of berkads (and supply of materials).

conclusions
The feasibility of a borehole can only be checked from the geophysical and borehole data of Aquater,

but prospects are low (deep and little permeable).
Alternatives are almost absent, although there may be sites for surface water dams in the hills.

Improved berkads are the shont term solution.
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Drawn by: Said Mohammed
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Beiti wa'atay

Qunard description

Helli Vo a'atay is found 15 km e sl Balb Obicin, s le g thea Sdac doda Road, 't s sihosfed at 540 .nasl
at tt -+ adge ol a 3 km wide v iley, The 1o jga s § km away The apeacanc - of 11> village is less
wes by than Balli Dini sin, with any tetporar ) hoasas, Ab 3 150 houses wera co il Few man
ware found in the villaga, relyirg on scasonal nugration and fankinseace. A «Lool a o« a dispensary
were found, but medical servicas are nol availilie,

existing water supply
Feople rely on 30 berkads an< tanker supply from Bug.
They naver tried to construct a snallow well,

requeslt of village
No.

conclusions
Conditions seem feasible to find shallow (perched) groundwater near the togga bed.



vAM LN fan flan o cefpablings o sooe b N
Jander Bayla

qenaral - ascription

Jancer © ayla is locatad at the coaat of the indian Deean wnd s a htely ‘ishery town, It is the capital
of the otriet and it counts 280 noases i as b 2asing rapedly, Tha main soooces of ncome @
Iobster «id livestock. Tha ish they catch s unly tor constmy i, there is no maeaet for it (except for
tobste: and shark fins), Both m=v anclworwon are enployed (o the fishesy. Men « 1t shar ind women
on snore, The main diseases are e nia, dastritus, Hepativ o, Rheoma, litte M daria and Dinghoca
(childran),

Existiny water supply

600 m. north ol the town, several small springs emarge oul ol the mcks 3 iy, above sealevel The
capacity ol the main spring, which is used lor the water suppiy is 2.5 Ips. EC = 2,600 ;:S/em, pH =
8, T.H. > 370 mg/l, NO, < 5 nig/l. The smaller springs, used for b thing by the women have a
capacity of less than 1 Ips and tiie EC = 2.800 uS/ecm.

The main spring was captured for the first time by the italians in 1956. They used a windmill to pump
it into 1own, In 1964 the government instalied a motor driven pump which funclioned until Aquater
came in 1988 and installed a new system without consulting the town. The Aquater systermn funclioned
until 1993. The town complained that they were never trained how to operate and maintain this
system.

GTZ had agreed about rehabilitation of the system, including a distribution system with 3 standposts.
The town wants to support possible works with labour. Not with cash, as they find themselfs to poor
to do so. And it is difficult to convince as long as the system is not there. A system to collect revenues
and management of the water supply still have to be worked out, They are ready to discuss when the

activity starts.

request of village
They are waiting already a long time for the rehabilitation of their water supply. First UNICEF wanted

to help them but al the materials were looted in the harbour of Mogadishu, GTZ had already all the
materials in Djibouti when they had to suspend their activity,

conclusion
For the rehabllitation the spring needs a better protection against contamination. Special attention

should be given to solar pannels or generator to protect it against the seawater. Also an
improvemnent of the bathing place of the women is necessary, A new reservoir and distribution net
with 3-5 standposts should be installed.

ima
Solar system, submersible pumpa: 30,000
Transportline 1,000 m. 2* Gi 12,000
Reservoir 25 c.m. 5,000
Distribution 1,500 m. s0mm HDPE 3,000
3 standposts 1,500
Total 51,500
Number of houses: 280

Number of inhabitants: 5,600
invesiment costs per capita: 8.2
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NABNISI S B o o g hethiftin.. =y gt - VOR
Bosaso

Qeneral cascriptin

Bosasa, located 1 the Noch of the Bari @ 2qion, i3 e region o capilid and maic trada  ontre for e
Bari-r:gion. ts harbour is e pod for the while nonh Zast.

The present popolation is app. 40,000, Betore th- collaps ! the governmest | had an astimared

populition of 15,000 inhabitams, Ao estimarad 1,00 Hlamilie . wva in shacks. This incraasament i< (lue
to the mugration of mnany people homMogadishu ar- ! surrounicings during and <'ier the w ar, Tho lown
is almost fysical vtiouchad by e war, with their oloctricity apply still functior ing,

existing water supply

The water supply ol Bosasa r:lies on two sources. The first e threo private vells, from which the
waiter is suppliad with lank.rs to the houses. This water s = JId for 1,000 SSh/drum,

These wells were originally meant for the farms around thes: places. With tha increase ol tha town
the owners have buill up a comm.arcial water business, These wells have a EC of 2,600 and 1,800
uS/em respectively. The socond source are 50 shallow wells, which are spread over the town. 25 of
them are improved by UNICEF, T IW, SORSO and Africa'70 by covering, putting an apron and a
handpump. UNICEF has plans to ¢o 50 more. The quality of these wells can be qualified as poor to
bad. The EC ranges from 2,800 to 3,800 uS/cm (close to the sea) and we measured NO," between
20 and 50 mg/l. Because of the high permeabllity and high density of latrines and defacation in the
area, contamination of the wells occurs regularly. The latest outbreak of cholera was in 1994.

In 1989 Aquater drilled three boreholes, in the togga 2km. West of Bosaso and connected them to
50 m® reservoirs at the port and South of the hospital. The hospital was supplied with a seperate
reservoir, The systems of Aquater were looted when the war broke out. In 1992 THW rehabilitated cne
borehole and connected one of the reservolrs again. This was done as a quick emergency aclivity,
which caused rivaltry with the conclusion that also these facilities were looted.

request of the t
The people of the town, represented by the RDC of Bosaso and the neighbourhood committees asked

for a rehabilitation of the town water supply by providing sufficient standposts spread over the town.

conclusions
The regular outbreaks of epidemic diseases as cholera in the town can only be provided by securing

safe water to all the citlzens. Special the use of the shalow wells as source for drinking water should
be discouraged. Therefore a reliable alternative has to be developed. A piped scheme with
standposts, which later can be developed in a full distribution system is the best option. Therefore the
following activities are necessary:

Technical

The technical activities will Include the following:

- the rehabilitation of one borehole, installing a pump 30 m./75 m*h and generatorhouse with two
generators,

- installation of a main 250 mm transportiine (1.2 km.) along the road from the town to the airport

- construction of an elevated water reservoir of (15 m./200 m’), at the location of the existing water
tanks.

- installation of a distribution network with the following pipes:
PVC/HDPE inner diameters Class 10 PN

Diameter Total Length
37 mm 3000 m.
50 mm 4800 m,
75 mm 4500 m.
100 mm 3500 m.
150 mm 1500 m.
200 mm 500 m.,
260 mm 1400 m.

- 60 public standposts with 4 taps each.



SAWASPL Ban waaor rehabile o o sty

suppiy of ratrals for 10% houseconnections

rehabilitation ol affice and store

Managem:nt

A community-based manageme t will be2 set up. [irst discussions witl: both communities and fDC
have taken place during this mission. Bosas Is divided in 30 neight .curhoods, which all have their
awr committee, Fach neighbourhood will es:ablish «s own water coramittee, which will take cars ol
e standposts i their neighbourhood,

A central water camunittee will be tormed to take the overall responsability for adiministration, O&M ind
fuitner devalopment of tha system,

Health and saniatlon

A health and sanitation programme, related 1o waler will be conducted, The water commiittes in the

neighbourhoods will play a central role in this programme.

Tralning

Trainings will be conducted in the following fields:
- technical for operators, caretakers and technicians:

* glectromechanical training
* training of plumbers

* preventive maintanance on distribution systems

- administrative and health and sanitation education for watercommittees on nelghbourhood level;
- administrative and storemanagement for tha cental waler committee.

Cost estimate (USD)
Aquater/THW borehole gen.set

+ pump

Transportiine 1,200 m. 10° D.L
1 elevatad reservolr
Distribution 18,200 m.

60 standposts

Inst. + house connections
Store + office

Total

Number of inhabltants: 40,000
investment costs per capita: 9.3

60,000

60,000
60,000
130,000
30,000
20,000
10,000
370,000



ekt e L R
e L LU R TS

ﬁl e T T T T e




igiiﬁg‘-ﬁ«
REUTS [PQY Mirums Ag veesq

ofwos 0 Jou
E.aﬁmom NY1d

DYy

1




A WAISPDIN Wi war romahaic tion Sy

=1 .-fl

o agral description
Tha vEIIagL Bl}q (3-| :n) 1S ocsEe 79 5m, S ol lsk shuban., 't s ot v i S ALY GA

landplain in the loyya. Ge. logical it is on he tonsition of the Fai-ar and Hatun {0 aations, .4 ounts
50 houses and has @ man sourse of inc a2 livesicsk and dalepatins, The worng s the ory
peirmana: ! waler sodrea in a circle of S0 km o ond taiaers and Bivestock cone: to fetch wat i duriog
the dry season. The water 's not sold to the (. kefs.

ihe mai disease they sub «r from is :nalaria.

axisting water sup: iy
In the togqa sever.: springs are en: wging with a total capacity > 30 Ips. The plac 2 where the people

fete their water b :s an estimated capacity of 4 Ips, The EC = 960 uS/em, pH = 8, TH. > 370 mg/I.
and NO,” = 25 my/l. The place Is at e sam- lime used as driaking poiat for §is :stock.

request of village
The main problem the villagers suffer from is flooding. The village itself gets flooded and datepalms

ar2 washed away. The second problem is malaria and snakes. The third is that their spring is not °
protected against contamination. Next to this they would like a channneling of the springwater so they

could extend their datepalm farming.

conclusion
We explained that protection against floods would demand major protection works, which can not

easily be done. An alternative raised by an elder could be to resettie the village upwards on the hill
and pump the water up. When we passed by again the next day, they seemed to be divided over this
alternative,

Regarding the water supply a protection of the spring by a springbox and a light petrol pump to bring
the water to the village should be considered. A sustainable O&M will be problematic because the
people can easlly go and get their water directly from the unprotected springs free of costs.

cost estimate
Spring box 3,000
Honda 2* petrol pump 350
plastic hoses 200 m. 200
Reservoir + standpost 5,000
Total 8,550

Number of houses: 60
Number of inhabitants: 1200
Investment costs per capita: 7
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VWV IS s e witer el eilitate whe - b I
Dehwayn

doscription

Dolwayn lays 126 ko soun f Bogsaso «nd  0f cinnoctt PGt su) LS tne last v ieges in the Daron
Villay beteva the clir O to the Karkar Poataa

The village was tounaed it 1940 and & tenaed in the 70 1.5, /48 this moment it has about 81 houses,
There is varitiun in habitation. inthe deestnonths, me < mare 70 of the popu tion moves 1o oth.r
piaces.

About 10 to 50 herds visit the village every day (3,000 to 15,000 anim:ils).

The village has 1 pritnary sct ol (3 rooms, of which 1 without roof) and 1 Koranie $chool (2 rooms).
A nurse is stationed in the vilage and paid by them, just like the teachers.

Firstillness is malaria ("due 10 berkeds”), second is coughing and anaemia. Diabatic diseases are alsa
mentioned. Diarrhioga is seasanial and only pr bimatic for children. Death rate for children is not high,
according to the (male) elder,

According to the elder, the surrounding marly hills have always been barren. The valley area was
destroyed diiring the road construction, and no shrubs had re-appeared.

waler situation

In the early 60-ties, the village didn't have an own water source. People were supplied by camels,
coming from El doofar (45 km).

During the road construction in the late 80-ties, 2 boreholes were drilled. One 1.5 km north of the
village, the other 6 km South of the village (at the halian camp). The first was abandoned, although
the people believe it had sufficient water, but relatively brackish. At the moment, the borehole is

completely filled with stones.

The borehole of the Italian camp was used for the supply of the village. Water was pumped to a 25m3
tank at the top of an artificial hill, south of the town, and distributed to 1 standpost and 1 livestock
trough. Unluckily, the operator died from a snake bite and the village could not prevent the theft of
the pump and mains in the early 90-ties.

At the moment, the village has 25 private berkads, of which 4 are broken, and 1 unlined communal
berkad, which is in disrepair. No action Is taken for repair. Berkad water isn’t sold to the villagers, but
it Is to the nomadic herds at a rate of 5000/drum.

Mentioned prices for small lined private berkads is 50 million, and for larger (communal) types 100
million

During 3 months (january/february and october) berkads dry and people have to buy water from the
tanker for 10,000 sh/drum.

Many people cannot afford this and move to other places. About 30% stays in the village or even less

(10%). _

In the mid-eighties, people tried to find alternative solutions. A 35 m deep well was dug near the wadi,
but no water was found, yet, and the well had to be filled at the time of road construction.

request
No formal request was made to the other agencies, till now. The elder would like to have the nearby

borehole operational.

conclusion

The team evaluated alternative sources in the surroundings. The wadi-bed is bedded in very
permeable colluvium (<10% clay), which means that no groundwater dam is feasible.

The borehole at the Italian camp was already too salty (3650 uS), and the second borehole was
reported to be the same. Rehabilitation of the 2nd borehole doesn't seem to be feasible.

A new borehole will not be feasible, as well, as it will be brackish (3500-4000 1iS), the aquifer will be
found between 160 and 280 m, and the water level is about 170-200 m deep.
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LU AN Dl wa Al Ay o il
Ohahar

description of the v iage

Dnahar Village is located Lo a8t 1 the bordor of Bari Flagion, aboul 35 2in NW ¢ Tardo, 10@ villange
is large; 120 housns were  cunled The elder claim thoa aboul 2,000 paople keap resiiac.e in (he
village, but most of themr w2 nomadic and have no pormanent stay, Tha villags has a good infra-
suucture with a mosgae, @ school and a dispensary.

Dhahar piays a careral role in the Graszing lands of the south western poat of San Region, despile of
1ha tact that it jsn't iocated near to tha main read, Many herds visit the place, The elder estinale that
abt-out 10,000 hend ol livestaok may visit the place on 1 day. The hous: pattem is org.nized and
dirnse. People live within an area which is partly protecied for lloods. Rinbish is Liund every where
irvund and in the village.

Dhahar is situated in the lowest point of the Haud Piate:w, The depression has no external drainage.
The village is flooded after heavy raintall and stays inundzred for a perioid of about 2 weeks.
(Invisible) sinkholes drain the depressions and give recharge to the aquii.r in the Karkar Furmation.

Because of coming rains, the mission had to escape from the place to arrive home, safely. Therefore,
the report is not complete.

present waler supply

The present water supply is from a borehole (Chinese) and 1 mayor water pool near the borehole. An
old borehole, made in the 50-ties by the Italian, is out of use.

The pool is filled with water that Is diverted by a dike around the western part of the village. The pool
has functioned since colonial rule, but needs to be deepened.

The borehole has a good capacity of 8.3 m3/h at construction. Water level is at 102 m depth. Water
quality was good (1100 uS), but at the visit, the "stagnant’ water was two times more salty.

The village has maintained the water supply after 1990, but was unable to solve problems with the
generator and pump. In 1993, the generator was replaced by a German NGO, but villagers complain
about the reduction in capacity from 75 to 30 kW. The pump (Grundfus, 10A/380V/3,7kW) broke down
recently and was replaced by a second hand pump of unknown characteristics, in the first week of
April. Since then, the pump can run for a minute before the generator switches off, automatically. Most
likely, the pump is of poor quality or is not designed for a water depth of more than 100 meters.
Other water sources are roof-collectors (a few) and berkads (unknown number).

Water from the borehole is sold for $1.1 to $4.5 (Hartung, June 1994), It is not known to who water
is sold. In distant villages it was reported that in former days, they bought water from tankers from
Dhahar.

requests from the village
Representatives of Dahar had made the request to the mission in the first week in Bosaso. The needs

of the village are listed below:
1.Improvement of pumping system in Chinese borehole
2.Construction of a pipe line of 800 m which leads the water from the borehole to a raised place which

is not flooded.
3.Diversion of the flow which comes north and east of the village by a dike and construction of a new

pool
4.Delivery of materials for roof catchments and storage

analysis

pumping system
The village has proven its ability to run the borehole in a commercial way and has tried to solve the

problems by their own means. It is advised to improve the pumping system by replacing the pump
and the pump rising mains. The pump should be able to raise 8 m3/h over 150 m. Rising mains are
written off. If the generator Is not able to fulfil the energy requirements of the new pump, it should be



S UNPDS Bad watee pecabilicac o sy < Vol Il
repliced as well, whereas the old one can be used alsewhere,

lived! protecied water wpply
Tha need 'or a flood protactod water point is usified. However, no ana', s has bren made ol the
feacbility and technical speciications. It is reccmimandad to inclute a 26mY raised walter tank, @ small

booster pump and 800 mof * HPE.

diversion of flow to new pool

The need seems to be justifiad, However, the village can be considerad to ha able o organ:ze labour
and technical works themsslves. They may requast some technical inpul for a smali land survey and
a contribution of WFP for a tood for work prograrime,

roof water catchmenis

Roof water catchment seems to be no economically feasible oplion in this arid ¢limate, as storage will
be a limiting factor and water basins can be considered as a risk for malaria. No follow up is advised!
for this request.

tec I icalion

Borehole quality:

Temp 305C

Conductivity 2300 8 (reservoir)

pH 7.6-8.0

THh >370 mg/l CaCO3

Pump;

original GRUNDFUS

now: unspecified

Generator: deutz motor 31,2 kVA/25 kW

generator: Stamford 30 kVA
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Uhatjale, Dawa'aliy Yorehole

it ~ral gesoription

Fne village Darjale (<10 1) is located 154 kin, =E of Bo- 50, The witlage ¢ unts 5 shacks and has
a dispensdry, a koraoic school and @ moseiw: Fooansu cnea s ihaeir ieand soriee of income, The
villisgers are resetth ! displacaed people, most i 20-40 yo o5 G, They gor assistara: frorm SEDS and
UNISEF for ouilding; rhe village. Duriug night time it is a lively vilnga wit'y trucks stopping for some
ent::tainmient. In thiese frankinsence villages thiere is lab. e availaole as p2ople 0o far "wo weeks into
tha mountains and stay two weeks at home thareafter.

existing watersupp.y

Tha village has t~o sources for their water supply, They have 5 barkads und wheti ‘hese have dried
up, they bring tha water with a truck from the bor:hole Dawa'atay (470 m.).

This borehole is located 11 km. to the north. Tlhere are a few houses, whare also 'he carelakers live.
The depth of the borehole is unknown, the SWL is 208 m. The depth of the pumys is 231 m. The EC
= 810 uS/cm (information of Aquater) and the capacity is 4m’/h.

When we arrived the generator was brought away for repair. A few weeks ago they lifted the pump
and replaced the motor. For this operation they had to bring a crane from Bosaso which costed them
7,000 USD. We tried to measure the water level in the well, without success. Our sampler took only
moist coarse material. Our impression was that the well was dry or the pump placed too high but this

could not be verified with certainty.

request of village
The main request of the village was to install a pipeline from the borehole to the village, with a

reservoir,

conclusion
There is the possibility that the well has runned out of water. This could not be verified during our

stay. The transport of the water to the village would require a new pump system, tansportline and
reservoir at the village.

Gen set, submersible pump 30,000
Transportline 11.000 m. 50mm HDPE 22,000
Reservoir 25 ¢.m. (incl.taps) 5,000
Total 57,000

Number of houses: 50
Number of inhabitants: 1,000
Investment costs per capita: 57



PLAN DAWA'ALAY/
DHARJALE

not fo scale

Drawn by:

SAWA/SPDS Barl water rehabllitation study
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Dhudo

genere desciipliv

Dhudo (300 1) is locari-1 81 k a West ol <ander -.wia It < T has (st et wer win the times of
tha Kings. It co ants 186G 1 ouses and is ra ooy growis <3, Thaircain scurce ol in me < hiveslock, & e
gardening ard some j ople go 10 Bander Bay!s fue fishing. During "na hot - casorn: b villags (=t
mors wrowded. They have a hospital and a s¢hool and Dbudno is an onpontact marknt centre for the
area,

Fhe main disaases are Malaria, T8, Hepatitus and Diarrhoea (childr-:n)

existing water supply

The waler in th2 10g¢.1 is emerging just where the vilage Is located. This place is used for g tling
drinking water, nathin | and washing and also as drinking point tor the livesteak. In the dry season at
some ¢ays 500 camels and 3 - 4.000 goats/sheeps pass by. Also trucks (4/day) come to collect water
to supply the nomadic people and their livestock. The EC ol the water is 1.500 uSfcm, pH = 7.5 and
T.H. > 370 mg/l.

100 m. upstreams from where the road crosses the ' gga Western Geophisics drilled a borehole and
pumpad water up to fill trucks. This well has disapg. :ared under stones and sand.

A management system slill has 1o be discussed. Thare has been no discussions yel on a payment
system. They agreed that this has 1o be developped but also stressed thal this takes time and should

not be decided on in a hurry.

request of village
The village wants a pump in the pool where the water emerges out of the toogah. With a reservoir in

town and several standposts. This is what GTZ was planning to do.

n
At the intake of the water two problems have to be solved. Protection of the Intake/pump against
contamination and damages by flooding. A well in the toogah at a protected location is the best
option. This probably means that some equipment will be needed (explosives/pneumatic
rockbraking/high capacity mudpump) for construction. From the well the water should be pumped into
a reservoir and distributed over a few standposts,

cost estimate
Intake well 3,000
Solar system, submersible pump 30,000
Transportline 400 m. 2* Gl 8,000
Reservoir 25 ¢.m, 5,000
Distribution 1,000 m. 50mm HDPE 2,000
3 standposts 1,500
Total 44,000

Number of houses: 160
Number of inhabitants: 3,200
Investment cosis per caplta: 14
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| Daolur

Cldontar va~ paid a shoo visit ecwse th o have Ba only borences boilt by Ageater slong the read
Bordn Busas0, <oich s s0ilin opesauon. 1 syste nis a bornola vt g ga, a 25009 resenvee in
‘ha witago and =+ andpe-t as wall as & dreAing pont for aenmals,

The dischirge is astimated at 4,5 n'f, they pump o 6 nours 1 day, 'he quaity EC = 2200 pS'cm,

pr = 7.8, TH = 370 ag/l, 2O, = 10 mgh.

Qouservalions
the tact that this villaga has bean able tu run this svstem uetil now, hows that in potention a riotor

operalad ptnp system can be sustainable,
after the watss supply system started functioning, they moved the . llag» towards the reservoir and

standpost along the road.
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SAWAINETN F oA waalen dulgeie .{, - Ved O
k1 Gal

qgeneral cioscriplion
£l Gal is one of the ancie ¢ villages and resort thuing mie ¢y s=ason, as ¢ has a water vl sin e

ilinost 200 years, 1 years (g it was transtorrey to b present side of the wadi It has .. housr:s,
The hou.rs along 12 man street a2 of stune, the otrars are tem; Jrary, Many displased peorie
sattled in El Gal. A fot ol young gosts are tound at the margin of the village. Frankincense ai-d
ivastock are the man activitas.

Tha village has a kouianic school, a 2-room formal school, but no dispensary,

Malaria, "T" and ‘“.arrhoca were mentioned [0 be the most frequent, next to anaemia and skin
diseases.

Livestock disease is their major problem.

existing water supply
The people use the *ltalian® well as their main source. It was built in the 50-ties and lined and found

at B0O m from the village in the centre of the kin wide wadi. A two decimeters high stone wall is
preventing it from most severe floods, However, it is flooded every year, and the pulley has been
washed away, Diameter is 1 m, water level at 3.0 m and well depth 8 m. Water quality is good (EC
= 460 uS/cm), but risk of contamination is high. Even nitrates were found al elevated levels (NO3 20-
25). During peak hours people go to the "old* well, which lays 100 m further and is protected by a wall
from floods.

The water level of the Italian well drops during peak use, till there is almost nothing. Hence
permeability is a limiting factor.

Agquater made a 15 m deep togga well about 200 m upstream of the Italian well, which they connected
to a ralsed 25 m3 tank and 2 communal standposts. No operator was trained, and people never
received the key. Generator, pump and pipes have been looted. People evaluate the pumping system
to be too sophisticated. They advised to drill closer to the village. Aquater made also an investigation
at the other side of the village but informed the people the water to be too hard.

request of village
Well closer to village; improve pumping system.

conclusions

The aquifer conditions are good to try a well closer to the village, A double shafted well may be tried
to prevent damage from flooding. Care must be taken with contamination from livestock as the village

produces a lot of nitrates,
Installing a sophisticated pump Is not feasible, at this moment. A small portable petrol pump may be

an option to supply the tankers during the dry season. It seems that tankers don’t come to El Gal, yet,
but get their water from Bugq.
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Ko TeNPPS Bes o peath tatton xe.  Vold 1
Gacd-s

ceneral daseration

Gardn is the < won d mdjor tov. o of Bar s locan: ' 250 =in 500 o 308050, I1is & i aonant cen!
for nomads aptan ic potaot oo nmnercal centre T e pactoral aess of Bari od Sanr g The prese
poavation of this town §a estnated at 30,000 intabitants The tewnis abo st sical untouchad Ly
the war, with their <locticity swoply sult finctionir. g,

existing watwr supply
Tha water supiply of Gardn relies soicly on two bareholes. Lingood and Kaw2i2, From the borehola

Xingood Aquater instalind a2 ipeline into thie town with . .0 m? reservoir und ana public standpost.
A distribution petwork wis panned by the gQovernmerit | these plans have never been executed.
The tianspont of the water t 1+ the houses is done with wate tankers. These welis have a EC of around
3,000 uS/cm. The staie of pumps, genorator and pipelines is lesperale.

request of town
A urgent request was made to the miss'on to assist to rehalbiilitate the boreholes. The elder are very

concerned that one day the system will brake down and they will stay without water supply.

conclusions
A complete rehabilitation of the system will be needed. This includes the following activities:

Technical

The technical activities will include the following:

- the rehabilitation of four boreholes (Xingood, Kawane, College and Hinghool), installing pumps and
generatorhouses with generators;

- installation of 4 main 75 mm transportiines (8.0km.) from the boreholes to reservoirs in town;

- construction of 3 additional elevated water reservoirs (10 m./50 m*/each), at different locations In
town;

- Installation of a distribution network with the following pipes:
PVC/HDPE inner diameters Class 10 PN

Diameter Total Length
37 mm 2000 m.
50 mm 6000 m.
75 mm 2000 m

- 45 public standposts with 4 taps each;
- supply of materlals for 10% houseconnections.
- rehabilitation of office and store

Management
in Gardo there is still a kind of water committee in function. The operators of the former WDA are still

employed. Management tasks are for the time being done by the elders. A comparable community-
based set up as in Bosaso will be used.

Health and sanitation
A health and sanitation programme, related to water will be conducted. The water committes in the

neighbourhoods will play a central role in this programme.

Tralning v
Trainings will be conducted In the foliowing fields:
- technical for operators, caretakers and technicians:
* glectromechanical training
* training of plumbers
* preventive maintanance on distribution systems
- administrative and heaith and sanitation education for watercommittees on neighbourhood level;
- administrative and storemanagement for the cental water committee.
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cost estimate (USD)

Borehol: rghabilitsrion 20 109
Pumps ) gener dors B0 i
Transpadiine 8,009 km. S0 mm PVC 48,000

3 Reservoirs 80 c.anfeach, 3¢.000
Distributicn 10,000 m. 30,043
5 stand;osts 9
inst. + lipuse conneclions 15,000
store + clfice 10000
Total 242,000

Numbear of inhabitants: 20,000
Invesiment costs per caplita: 12.1
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I Y U o R N T AT T TR S !
Hurdlo

G-neral dusception

Hardio is locat- o on tha coast of 1 Indicn Ceean i nd was tounded by tha ltalians in 1942 for tha
production of sah, e reniai-s at thee -aliprant od the conveyertalt over ‘ne day o Xafun, 1o ranspor!
b salt ¢ o still be sacn, T village counts 70 hotses, many of thar are the old bara ks built by
g Ralizer s for the tabowrs,  heir naen soure s ol incamna are lobster ar: | some livestocs,

Existing water supoly

The peopla get thwir water nowadays from shallow wells in tha dunes 1.1 in tha saltplar i behaind
the dunys, The EC of tha first = 2.000, cf the second 4,500 - 5.000 uSfcm, The wells in the dunes only
gjive tamporarily water of acceptable quanty

In the past they got their water frorm a shallow well in the togga near the village Xandho (ca. 10 km,
north of Hurdio). This well was constructed by the ltalians in 1112 has a depth of 3.5 m, and a SWL
of 25 m. The EC = 1350 uS/em, T.H. = 350 mg/l and ptl = 7.5. Cap.city is unknown. From there
lhe water was pumped and transported o the village over a distance ol 10.4 km, Aqualer dug a rew
well in the middle of the togga in 19-8. This well is 15 m. deep with a diameter of 500 mm. It is filled
with sand, The SWL is estimated at 7 m. From there a 14 km. long pipeline wenl to the village and a
25 m® reservoir was constructed, The tank was only filled once. Belore the system could be
inaugurated by governmen! officials, the war broke out and evrything was looted.

request of the village
The village made the request to bring a pipeline to the village for their water supply.

conclusion

We discussed three options with the village. A desalination installation, a truck for transporting water
and the rehabilitation of the pipeline. The preference was in this order, which was mainly influenced
by the high costs of the pipeline. For the option of desalination more Information is needed and O&M

has to be guaranteed through a service-agency.

cost estimates
an em

Solar system, submersible pump 30,000
Transportline 4,500 m. 1/%°,

salt resistant pipe, with s.blocks 72,000
Transportline 6,000 m. 50 mm. 12,000
Reservoir 25 c.m. 5,000
Distribution 1,000 m. 50mm HDPE 2,000
Total 121,000

Number of houses: 170
Number of inhabitants: 1,700
Investment costs per caplta: 71

1. Water truck

Water truck 40,000
Reservolr 25 c.m. 5,000
Distribution 1,000 m. 50mm HDPE 2,000
Total 47,000

Number of houses: 170
Number of inhabitants: 1,700
Invesiment costs per capita: 28
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lukushuban

general doscriptio

Ishushubian (290 1) s locared inthe » entre of “he Bare gion aid is a distict copital. it is p-autitui'y
sit.ated high above ine twa tnggas ~hich pan hwre. It tas 470 houses and tie main sowrces of
income are livestock and small gardening. It bas a pamary ar ! intermediate school and a hospital,
Tha main diseases “we Ana:.mia, Diarioea(i ransed afiar pur-p wis looied), N saria and Hepatitus,

existing water supply

lhe people tetch their water from the springs in tha southern togaa, 30 m.sters betow the village, The
rotal capacity will ba app, 30 Ips. The spring emeryis out of Travatin, -~hich has deposited on an
impermeable layer of solid rock. The EC of tha springs is between 1650 and 1850 1Sfem, pH = 7,5 -
8, T.H. > 370 mg/l and NO,' in the main pool < 5 mg/l. As the spring and pools are also used as
bathing and washing places they are contaminated,

In 1992 EDGS had put a solar pump system in the stream and connected a pipe to the cement
reservoir (20 m°). Aquater had put a pump in the main pool and placed a 25 m® reservoir a little higher
than the cement tank. THW has installed a pipeline (50 mm HDPE) to the hospital which is located
at the other side of the village. They also instailed 4 standposts along this line.

The solar system of EDGS has been looted 10 months ago and the standposts are damaged. The
pipeline of THW is still for 80% in place. The Aquater system was parlly laken by floods.,

Until now people never have paid for the water, the womencommittee was not very in favour of this
idea, but it could be discussed. During the dry season 2-4 trucks come to collect water for the
nomadic people and their livestock in the area.

request of village
Womencommittee: the first request is the rehabilitation of the water supply system with a solar pump.

An extension of the distribution Is wished as well. The second is channeling of the spring water for
extension of gardening activities. Other demands are income generating projects (UNDP example
Bosaso was mentioned) and the rehabilitation of the market place with sheds.

The village chiefs confirmed the priorities set by the women.

concl

The peopie of Iskushuban explained that they were shocked by the looting of the solarpumps. It was
considered as their lifeline. In the future this will never happen again. Also they are willing to develop
a sustainable management of the system, which was lacking in the past. The discussion of this will
need some time.

Technically, a part of the springs have to be captured in a springbox. The most suitable location for
the springbox is just north of the main pool. The estimated capacity of this section is 6 Ips. From here
it has to be pumped preferable in the Aquatertank. The former pump (Grundfoss 35P) had too little
head to reach this tank. An alternative is advisable. The standposts of THW need to be rehabilitated
and improved (proper drainage).

cost estimate (USD)
Spring box 3,000
Solar system, submersible pump 30,000
Transportline 500 m. 2* GI 6,000
Rehab. reservoir + standposts 2,000
Distribution 500 m. 50mm HDPE 1,000
Total 42,000

Number of houses: 400

Number of inhabitants: 8,000
Investment coste per caplta: 5.3
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AW, 108 Bard waier rehu et sl o
Jing «dca

e al descriptii

lingadda is a vilge with % houses, focat=1 71 so 0t of Bosasn, Ther drea s 00t a grazing area, ihe
iy spacific actiyty is a sutey Dirm o whict hes recenty stuted, Asked tar liseases the peaple
answure:d 'we have no fi aith conplaints™.

existing water supply

There are 10 bekads, toni which 2 are lined in 'his village. T!= fact that 8 berk.ads are not uad is

vacause of lack of lund<

Often the villayers have: to gel their water trom a truck from Bosaso. This cosls about 13.000
Shfdrum,

There is a borehole in the togga south of the villag: - made by Aquater. They also construcled a 25

m° reservoir and and a standpost as well s a drinking point tor animals in the village. The puinp

broke down in 1993 and was repaired by THW Alter the repair ther capacity of the pump was reduced

considerably. THW supplied also a new generator (DDR, 1985). Alter one year the systein collapsed

again. The quality of the water was described as "hard’,

When the pump was running the water was supplied lree of charge. They assured us that in the fulure

thay would charge for the water, and people would be willing to pay.

request of tha village

The request Is to supply them with a new pump for the borehole. They said they liked the generator
of THW because it is on wheels (for work on site -type generator), s0 they can remove it from the
togga when it is not used. So It Is easler to protect it from theft and damages by flooding.

conclusions

The solution will be to install a new pump, change the old riser pipes for new ones. An improvement
of the system will be to raise the reservoir with 3 meters, so it would be able to supply the poultry
farm. A new generator is recommendable since the present one s 10 years old.

Total investment would be app. USD 15,000, which is 30 USD/c.
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SA 0 NPES Bard aviter vee Doinon caedyoo Vil !
Jurla

T witage of Jorile is located 112 ki <onth of T'osaso aloeg the west side of the ra 1 Nuiniber of
howsies was [enated, whereas the Dorebode hac besn funet ning till 4 montts ago, Pe. e axpslainad
that thay hac reoved a2 village from thee wingr sicee of the  cry wide wadi, whaere the pump is, 1o the
road side, whiee the ik is,

water supply

The viltage: has a borrhole at the opposite s.dn ol the wvarli and a tank, standpost and livestock
trough. Water is relatively sweet (1350 45). TF pump s not functioning since the end of 190k,
Repiacement of the pump wis donated by Africa /0, but cueing reptacement, the pump with 24 rov s
fell into the hole. The «itagars asked GTZ for hshing tools, but were nol able to lift it. Altica 70
proi-used the villagers to assist further,

The borehole water is also used for irrigation (in sandy sails!) and for filling tankers.

A second borehole was found 4 km north of Jurile. It was filled with stones and blocked at 50 m.
Accarding to the former guard the water was swoet and was able to fill 40 tankers per day (about 25

m3/h).

request
A request was made by the elder to assist with fishing the pump and carrying out repairs

conclusion
Fishing of fallen equipment, check of damage and possible replacement of damaged pump and rods

are required. Advice should be sought through EDGS In Nugal. As Africa '70 is involved, the
improvement will not be included, here.
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Kala-Bayr
(visite ] by Fater van Doorn)

Desci'ption 4 the vill: e

Fala-lDiyr is & villace s ualed circa 20 ke south s f Bosaso dong e main Nerth-Sanin larnas ioad,
At the momant of our visit 1Le, 23-5-94) there were circd 2000 peopia slaying 1 ne vilage. According
1o e peopl s the pue-ber ol inhabitants of this place «ill nowevier trastically ocreasa @ rce ha water
sup ply over here improves,

Besida the peopla permanently staying in Kala-ciayr a lot of nomadic people visit the place.

The tewn is also @i to bera major off Ioad point (or cattls which is then brought from here to thie pont
of Bosaso for _ransportation to Saudi Arabia.

xisting Water Supply

During the waot months people drink waler that has bean collected in the 3 berkads which huive neen
constructed in the vicinity ol the village.

During the dry months waler has to be taken with a truck from a borehole circa 6 - 7 am away from
the village, This borehole was drilled by the Italians in 1987.

Circa 6 months ago the villagers received a submersible (GRUNDFOS) pump and a generator (Lister
(9.5 KVA))from MEDIC Water Project to pump up water from this borehole.

Static water level in the borehole is 86 meter.

Dynamic water level in the borehole is 121 meter.

The pump is placed at 127 meter,

The pump has a capacity of 6 m3/hour (1,66 I/sec. According to the villagers there is plenty of water
and the pump can pump non stop for 24 hours (i.e. yield borehole is bigger than 6 m3/hour).

Fuel consumption is according to the villagers circa 1 litre per hour.

During the dry season when the pump is being operated a watchman stays near the borehole to look
after the generator,

The cost of one truck trip which takes 30 barrels (6 m3) from the borehole to the town is 200,000

shilling (circa $ 50, 1994).

Request of the villagers.
The villagers requested to construct a pipeline to the village and a selling point so that they will not

have to go every time with a truck to the borehole to take water.

Also opportunities for vegetable gardening etc. would arise once water is in the village.

It can be expected be that the number of people in Kala-Bayr will increase once the water supply has
been Improved thus relieving the population pressure on Bosaso.

If this water would be taken to the village it would also attract a lot of Nomads.

Conclusions

Constructional and Financlal Aspects.

To realise the objects mentioned above it is necessary to lay a 2* pipeline from the borehole to the
village.

This pipeline would be circa 7 km. long (distance measured by pedo meter so to be checked with
measuring tape).

The pipeline will be taken along more or less flat terrain so pipe laying should not be a problem. There
are a few small (dried up) river beds which have to be crossed but this should neither be a problem,

Due to the fact that the pump will have to deliver more head to pump the water through this 2* pipe
to the village (friction loss for a flow of 0.5 I/sec through a 7 km long 2* pipeline is circa 23 meter and
for 1 I/s circa 70 meter) the discharge of the pump will go down (probably till something like 0,5 l/sec).
A performance curve for this pump was not obtained but might still be with the villagers.

There is plenty of water even a flow of 0.5 I/sec would supply enough water in 10 hours for 800 people
(assuming a consumption of 20 | per person per day).

For the time being a reservoir tank\selling point with a capacity of circa 15 m3 and one drinking point
for animals

(storage capacity circa 3.6 m3) can be constructed.



SAWASEDS B water phok ation  ly - Vol 1t

The estimar-i cost for this project is circa § 50.000,

The vilagers said that thay were willing to contribuiz in tha project cost.

The vilage could cortinite circa 10% of the proiect cow by pro.ding all ‘he nacassary unskilled
labour and 11 lodgir ) and storaga {aciliias,

It is however & tvisabi: (1 check lirst one more lime the parormance curve of the subme sible pump
to sea how much extra ead the pump can deliver and what the: flow will be.

Time frame

It is expec!ed that this project can be finished in circa 2 months. Suparvision can be done by one
foreman (peirranently staying at the site) and one ungineer (stayig half of the time).

Operatlonal and managerlal aspects of the work.

The villagers said that a‘ter completion of the project they will take care for operation and maintenance
of the syster: (i.e. fuel, malntenance of the equipment and salary watchman). This could be financed
from the money that is obtained by selling the water.

Bosasa Is very nearby =0 obtaining spare parts etc. should not be a problem.
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Koabdhuyad

tpengeal dasdpplio

Fondhavad (480 1) is & village of 80 hotses 42 ki SE of Boraso (42 5o fronn Kaby Bayr inchon),
nost of 1na housos arg shoacks, The maln souce of veome is vastock ond the 5 some ardenmg
[here is 2 school, o dispercary and a mosgue,

existing water supply

1n 1988 Aquatr drilled a borehole, 13 km NE of the village. Thera is a 25 m? resarvair at the borehole
or tha ¢rinking poat of the livestock From the borehole a 2* transportl he goes to the village, whera
another 25 11" reervoir has been installed, Aquater informed the people that neartyy boreholes woui
be more saiy,

The systam is still running. akhough the corgdiilion is poor. The borehole is 188 m, deep. The EC of
tha water is 2,600 uS/cm, pH = 7.5 and the estinated capacity of the pump i= 8m%h,

Maxt to Whis they hzve a few berkads, which are mainly used for gardening. The waler is sold for 2.000
S3hfdrum to the villagers and 4,00088h/100goats, For a 5l. jirrycan people pay 200SSh. (=8.000
SSh/drumy.

No maintenance on the system has been carri¢d oul. The people are afraid that they will break the
system down, when they try to repair the leaking valves. There is a water seller who earns a average
of 200,000 SSh/month, depending on the season, According to the villagers they don't make money
with the system.

request of village
The people asked for rehabilitation of the system and spare parts lor future repairs. A second request
is to improve the berkads for the gardening.

conclusions

Itis quite surprising that this system is still running after seven years without any maintenance (except
replacement of worn out ‘pipes) been carried out. The village still has a relative good water supply.
Another observation is that the fact that there is a rellable water supply doesn't have a great attraction
on people to settle here. The costs for major repairs will be 10,000 USD, which is 10 USD/c. The
plpeline however requiers a full replacement within a few years,
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Lisa a'wao

oo Daven st s Dt T e front VOUBASE . e wagladAr, ey ae F e, e Gilage
foon shaller s o i vt Supply, Ora o e ws - g Feeood 0 araannity e waler Was
oy red,

Tha watar wis braskish (3,600 @8), wiich will tig Cail Ly Qypstmai th b fay o Ooiner

Nepwos: pH o &8 T00d Hang ess > 870 rgl CatOr arate 2500 i Nitee s gl Tegh,
Altaugh procscted, ¢ octer wall wheee peoph- may trine, and it blons we s ¢ o s close.
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Meladeen

q¢ naral deserivtion

Minaouen is inoated o the canto of iy Do Mooy A0 e e o st o Towod nad aaond cad tha
Viiley partly, Meladesn fays @l oo mast Sooem £ R frore P Gays atthe tavras roa o With ars 100
hocses and surtQuNen g gr e dancds, B 1S an saneatsnt - g,

It is built on a shightly o oo torain, Soeconnded by the Jpiain coversdd Dy gypsom. Wiaho ot a

gylnpsum cover, the sed s suspeetto erc vane A small - oonsters Dooh dike w03 buiit ot the westen
side uf the vilage as livod proisction. Use of woocen walls md the siany above ground wilker tanks,
togeihier with the orgodzed cireal plan nake it an altiachve village, It aposared quite cle.n. The
villai 2 has the basic sarvices, Todlacks «gular supply of codicines. Espact oty thar anti-snake: <erum
was highly wanted, #= 3 peop. had baea killed by snak-- ites wihin a montoe Othar diseascs are
malaria and diarrhoea.

existng vater supply

Thi: only nearby sourc.:s of waler is a handpump on 45 r: <lep weil at the ed e of the village and
a war, made by Africar. Water in the is .0 salty for hunian consuinption, and the pump is nhardly
pumping water. Some p:zople (s families) have built roof catchments and res-:rvoirs, bul water lasts
for 1 month only, whereas the ~ystem costs 1.5 to 2 millior: Ssh.

During the rainy seasons, there are many pools around (EC n.casured abova 2000 gS/ecm). In the dry
season people move to Gud-Bhekaad (7 km E) or to Shiiligi (12 km W), where the wells have
permanent water, the latter being the most sweet, '
Tankers from Bosaso supply water from Ufayn to the tanks at the houses for 16,000 Ssh/drum.,
Berkads have not been constructad, as they are destroyed by floods. The villagers evaluate the war
as very useful, but dries within a month. The villagers dried to dig wells, but the water table above the
hard layer, found within 5 m, is seasonal. People believe there is sweet groundwater, that flows
underneath the calcrete layers at the togga bed.

request of village
To improve the water situation. Suggestions were: another war, assist with digging of shallow wells

through the hard layers, a very deep borehole.

conclusions
The consultants confirm the high chance that sweet water is found near the togga. Shallow wells, dug

through the calcrete are the most prospecting. Flood protection and access during floods are points
for attention. Deeper groundwater is salty up to depths of more than 220 m.
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Mola b e mily itoe i A0 Diste S v ety tha s sinn tea n S st 36 o e Alula
MoomainFodvesst.t kb PG vl ness as o b inie cormimercial st s b caense
Uil Decadsa of its ©oteass o vt lor e ar ot [ g wee @t itisaT o ch v oge, L eona
shoold ba bvogh, and voestongeny o bl o inoressiva, e sviitane sonsis- sfattoo 380k walages,

seceral kbmoapan.
Thea villagger was founds«< in 1900 becaosanl e pecovaiag fraski conse trae e, Ther2 are ho services,
ex ept for § Koranic schinol, Health o ticn 13 poor - Larg i the village s risk

axsting watar supp'y

Tha villag=rs have favested a tin the woter supoly throegh bert ads, 23 berkads were constoeta |,
ol which 15 were l:ar:ng, Howevar, bait of thent are leaking. People relara the fallure of Lerkads o
thi: soft soit (imarls). Lack of canent is anather factor. They have triad differ :nt masons, but it does't
affect the quality. The mission ubserved the berkads 1o Le deep and large, ond people sonfinmed that
the bijjger ones are weaser than the simaller ones,

When the berkads fall diy people collect water from ElI Gai by camel, No tanker is hired,

One well had been dug in the togga bed al 500 m fram the first sub-village. People were ¢liscussing
if it had ever had any 'water, belore it collapsed with a flood.

At 4 km East of the village a pool was encountered, which has water for many month a year. Many

herds go there to water their animals.

request of village
People asked for cement and for assistance in improving well digging techniques.

conclusions

The reglonal groundwater level is too deep for a borehole. Berkad construction needs improvement.
Digging shallow wells may be an option in these clayish soils, which give suspended aquifers.
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Gandala
(asiti-d by Coron Deirognand pler van Joony

Description of fuwn

Cancialais e capit o of Qanboa Dister © wuated along - Coif of Aden. Tha istane @ batecon the
regGicnal capntar Bosiew: and Coanddata aon tha s goas s some 100 km, Due to the mace.. woability
of 1 coastal iuoa o has o tavel apn. 55 Kin Dy oo aiplyiog a joen y of 20 hours, + |aded
trucy needed three o /s to reach Qanitaa Sy boat (shooat) it Lwes 7 howrs, Due Lo rou i saas
this is not possible ¢ ./ing mid May un'' md September.

At the momeant of the wisit of e consaitant Loty 5,000 parsons were living in the town, n the diy
season, hMay Ll Sept w-ber, many peopla are moving to s«dlemants al the high plaing scatired over
the district dua lo the trgh lemperatur: s, ' Septamber ozt peopia retur: now due 1o 1he Tack of
water in the town,

For several reasons hare are at this momamt no social senzes working, Clinie «nd school are closed
due to the presenl paiitical situation in e region, But the pattern of ‘cloxing down' of llie lown
because of 1ha high temperature seems aiso an important reason.

The main economic aclivilies are livestock, trade and collection of frankinsence. Till 1988 one of the
mayor activities was also fishing. A fish factory gave direct employment to 560 men and 400 women
and indirectly to almost 1,000 persons. The fish, tune, was canned and exported to Europe and the
Arab countries.

In 1995 the pecople of Qandala started to build a new canning factory on a smailler scale (René van

lieshout).

Population

The number of people staying in Qandala village was determined by going along every house and
counting the number of families staying in each house. This was done based on information given by
some of the elders of Qandala who accompanied us. This resulted in an estimated population of
11,760 persons.

However this number of 11,760 persons is the number of persons who have a residence in Qandala.
Most people only stay a few months in the year in Qandala.

Especially during the dry season many people leave Qandala as it becomes too hot, the population
of Qandala is in this months probably less than 2.000 peopie.According to the elders maximum 2/3
of this number of 11,760 persons will at the same time be present in Qandala.

Therefore the maximum number of people staying in Qandala is at present 11,760 x 0.66 = 7.840

persons.

Water demand

Present water demand

At the moment a water consumption of 20 Nperson\day is considered normal.
We assume the water consumption by animails to be 10 % of the total water consumption.
Present water demand is therefore:

20x 7.840 x 1.1 = 172.480 |/day = 2 |/sec.

Future water demand
For a design period of 20 years we assume :

- population increase of 30 %

- increase in the water consumption of 20 % (24 |/person)
The design flow will therefore be:

20 x 7.840 x 1.1 x 1.3 x 1.2 = 269,069 |/day = 3.11 I/sec

Exlsting water supply scheme

The present water source is a well which is situated in a dry river bed at circa 15 km south east of
Qandala near a place called Butyalo,

The yield of this well is ca. 1,2 litre per second.
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Nowadays “lally ca 1510 mi s pomped o the town in s pedod oF a4 13 hours which 7 niot enough
! here are many people i towe Ldring uda, W 0 waler 1§ e pumped 10 et oen bacauss

{ frear that tha pumgp Braab & down i o used o moch, The | asent punp was © wght by the
village s ca. 4 months a0, £ poinp giver Dy the Sormoe orankz oo THW i Noven s 1993 1 not

tunctivning weil and is thereiot: not bein.: used.
During the day time espacially i1 the dry “aason ~ometime s water is sold to peopie «who come here

with 2 truck with barreis,

The water is pumped :nrough a za. 18 km, long pipelina of 1 1/2° nd 2 " galvanised -1 pipa.

rhe pipeline runs through a drv river bed, a lagoon and a g the “wach to Qandals «Cwit wh=ia the
water is stored in some reservoir tanks. From hes= the wis i Is sold to the people (i barel (200 fr)
for 3000 Shilling (= $ 0.75))

Some parts of t'ie pipeline have been r-placed by '« Geqnan organization THW last year.

There are however still parts of the pipeline whicl: e not i a good condition.

Every year however the plpeline at the Iagoon sile is seriously clamaged by floods el.. and the water
supply is blocked for some time.

The distribution scheme in the town is not in a very good condition. Most of the tanks/ water selling
points are leaking somewhat and need to be replaced.

So the 2 main problems of the present water supply scheme are:
- There is not enough water if there are many people in town.
- The pipeline is damaged every year by floods.

ARternatives for improving the water supply

There are 2 alternatives for improving the water supply of Qandala town, one is the rehabilitation of
an existing scheme consisting of 2 boreholes, a pipefine and a reservoir tank which was constructed
by the ltallan company Aquater In 1991 Just before the civil war broke out. The other alternative Is the
construction of a new gravity flow scheme using a source (Tooh) in the mountaing near Qandala,



S Hard waor rrak v el !
LUUATER SCHEME

His schene was o onstrecl=d v e alior = w5 s 1 was not Lom detoly st L bacau
e Wik had 1o b stopniedd whar Do Cdii war Dkt

Intaka

i'ha source of the schemie consiss of 2 bor hiakes 2o g =0 mnter decp whe b e situb-ttina ¢y
war bed close 17 vha wall o the present water suoply scherm: (Butyaia), The 0 Loreholes are stil 0
good condition. Probaoly tha 2 submersible pusaps are still in tha horcholes b owaver Uas could nat
a ob&arvedd as it was nol possibie 10 opan thase bioeholas

On & tigher place at the sicde of ‘ne dry v bed the haliar s constructed a wowaihiouse when: 2

generators 1o generate 1 pumps were i istedizd,

The: powerhousa has be 1 campiately destr y-d,

The 2 generators are still in 2 stors in Qandiata. Some parts f the generator &= missing. It might be

possibla to use them again but thay woulkd ned of lot of r.-aston; it is therefurs probably better 10

replace them by new ones.

The yield of the 2 borehol:s and the capacity ol the pumps is not known. It was tried to obtain this

information from Aquater without success so far, :

Pipeline

From the boreholes the water can be pumped through a 10 kilometre long mainline of 2* and 2 1/2
coated ductile iron (CDI) to the town of Qandala. This mainline is still in a good condition although at
some places the coating of the pipe is damaged and/or pieces of pipe have been taken out.

This mainline was surveyed and a long profile was drawn to get some more insight in the hydraulic
functioning of the scheme.

It might be better to build a BPT in the mainline at the last hill before Qandala because otherwise
pressure problems could occur at some places in the pipeline.

2 air valves have been taken out of the pipeline.

A big problem is that the pipeline near the boreholes is running through a river bed where very big
floods can occur when it rains. The pipeline was buried less than a metar over here and damaged by
the floods.

In case one wants to rehabilitate this scheme one will have to lay the pipe at a depth of 3 meter at
places where floods occur and secure the pipeline with gabions 2x1x1 m3 every 6 meter.

However according to tha locals even this will probably be washed away when floods occur.

Distribution Scheme

In the town of Qandala the ltalians constructed a reservoir tank of 54 m3 which Is still in a good
condition.

From the reservoir tank there is a 2 * pipeline that goes to a selling point in the town.

if one would choose for this scheme a new distribution scheme in the town consisting of 8 new selling
points would have to be constructed.



TOOH SUHEME

Deseriyiion

8 5 p for this schema o sitaated in o Oy rived bad in the mountaing @ 12 km scuth eaut of
anda s ab an altituda ot ca, 750 m. a.slh,
From bara the water will hieva to ba Liken by ravity Lwough a 12 kilometre long poelina of qalvanised

ron (G0 o the town of Qeadala, A7 2 place dver beds have o ha crossed but over hees the fleods
are not #s rough as the flc ds thal occur ai the river hads rar Butyalo,

Hetwean (he source and (o lown 3 break pressure tanks and 3 drinking points for animais will hava
to be constructed,

In the town a new distribution scheme cor isting of 8 aew selling points would have to be
canslrucied.

Water Cuality

The foilowing water quality tests were carriad out with the water of the Tooh saurce,
Conductivity 1 650 uSfem

Turbidity < BNTU

Nitrate content : < 5mgfl

CI2 content 1 < 0,1 mg/l

iron content < 1mgh

pH 17.8

Request of the viilage

The local community s very much in favour of the Tooh scheme. There Is not much confidence in a
rehabilitation of the Aquater scheme. Ona reason for this, besides the flood problem Is the fact that
the community was not involved In the survey and construction of this scheme.

The community regards the Tooh scheme as a much more reliable system as the Aquater scheme.

Conciusions -
The consuitant would like to advise to construct the Tooh scheme rather than rehabilitating the

Aquater scheme because:

- The Tooh scheme Is cheaper and easier to maintain (no pumps or generators),

- The Tooh scheme has a lower running cost (no cost for fuel)

- There are problems with floods near the intake of the Aquater scheme. According to the locals it
will be very difficult to solve these problems.

- The local community I8 very much in favour of the Tooh scheme. There is not much confidence
in a rehabilitation of the Aquater scheme. One reason for this, besides the flood problem is the fact
that the community was not involved in the survey and construction of this scheme.

8o far no information about the yield of the Aquater scheme was obtained and it is not sure when
and wether Aquater will give this information. In case one chooses for the Aquater one would have
to do a pump test if the yield of the source is not known. This would delay the implementation of

the project serlously.

- A disadvantage is the fact that constructing the Tooh scheme is ca. $ 110,000 more expensive
than rehabilitation of the Aquater scheme. However in the long run this scheme is cheaper
because of the lower running and maintenance cost.

The scheme that is being used at the moment will be left as it is and might serve as a stand by if
people want.



(| ory Mors siasn dbT 300 s ]

Ja.and Same

lescriplinn
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wat. supply

A prasant, the elder ' ac 1 barkad, whoe ot babad conside 1y, Tha serkad was collecring drainage
walte: lrom the diteh «ong the tarmac (ool He bt a gecoo | Doekocl undar - onesirucion, wisi {1 was
Jdug oy 20 nan dudag 3 monatt, Half of them wee paid, 1@ eider had no monay, yet to firesh, as
marny of his livestock had Jdied.

Horrmaily he+ didi't sell tus water, but be aunse ot the leakags e was selling tha beso l water for 300
ahfcteu, only.

requiest
The old man asked for malerials to finish his barkad,

conclusion

The leam looked for alternative solutions (groundwater dams), but these don't seem 10 be feasible.
No response will be given to individual requests, but th example shows that there should be
developed a kind of revolving fund for berkad construction. People can easily sell the water from the

berkad and earn money to return the loan.
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GQodax/Xambays

oAl descnptio i
Mibays/Qodan. ol ) is ocatd 130 ~n Wast of b o Pugla. 2 cov as 30 b 5wt s
jowig rapicly osaliv eteck are s Itis! e onttacbates ol wide: cepression whitt s il wen

sadimants, A 10 . 1 ends b deprasse s close to Lae vl L Thay oave no dsnensany o oot
Chitdien attend  owever =ss0ns under v trees. The o diizases are Mavoa, coughung o id
Snaemia,

existing water supply

They have 37 i ad berk s {whi f are owrneid by groups of fuor) and 15 unlined. They sl the water
for 3.000 SShfdrum. Every yaar 2 5 berkacs bave cracks, mest of themn at the connection of floor aind
wall. They astimate the evaporation at ca. 1700 mmjyear i ¢ cavered berkad, They claim thar the
taste of the watar Jeterior ste- during time, aid that black layes Jevelop (algac?). Every year a Lyur
of 25 em. of zeai ienl selties i the berkad.

When tha berkad - have dried thay buy the water from trucks.  tom Dhudo it costs 20.000 SSh/drum,
from Gardo and Iskushut. 1n 25-30.000/drum.

In 1960 there has been dilled a borehole, which functioned iniil 1963.

request of village
Their first question was to rehabilitate the borehole. We explained that this was not feasible becaise

it is completely filled with stones, and the fact that it was soon abandonned indicates that it 1s a
negative well. The second request was to support improvements on the berkads. The price of the
cement is their biggest problem.

conclusion

Wa visited the togga which ands close to the village. The circumstances look promissing to construct
a subsurface dam in this togoga and drain water out to a well from where it could be pumped. More
investigation on the composition of the bottom of the togga however is necessary. This could have
been done by a simple handauger. However in the whole Bari-region there doesn’t seem to be one,
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Hako

qengial ¢ iy

Hako Uy s loc w0 B0k 1 Wast I e 1A ol 87 % 0o ME o Condhn, LS a livesiochk
eatte, ounis 150 ho!o s B nas oS har b dhispett g e Sl B At 2000 fandlizg of 8
surcousding vitliges are Jeperdiing onthe fakaowel fheinoin dise wos are Moadania, Loannoea (hgy
redate it ditncty 10 the worar), T8, Hepaitt, . a «d sonne Sldoay protioames,

axist g wate: supply

Al prasent thay have 20 big berkads and several sonaior ones. The communai onas we not hoad.
Thaee is a borenot a: tha Do ar of 1he vilge, which i 430 mu deep, Ths SWE = 298 EC - 4.000
uSfem (Faillaca), The | o eholir was dilled 1 1958 wvad was imaintained by the W.DLA, until 1990, Every
half year W.D.A littecd 1w pumys for replacing leakingg niserpipes, The: W.D.A. was also responsitie for
the administratior :nd selling of the water, They «nployed three prarators, from which stilt tvo of
then: are there. N <1t the borehole are two reser surs and severi diinking points for animals.

At tha generator housn is a brandnew ganerator (DEUTZ, 48 kVA), which they say was placed by
Aquater but this information secins very unlikely. The pump was rejtazed in 1990 and had a capacity
of 20m’/h. They claim that the clder pump had a bigger capacity. They tried to lift the pump with a
crane but without success.

request of village
They want a rig to lift the pump, replace the leaking pipes and are confident that the system will run

again, When this is not possible they want alternatives. They suggested wars. Their experience with
unlined berkads is that they dry in 1-3 months, They claim that they dugged wells up to 30 m. deep
without finding water.

conclusion
It is advisable to check the possibilities of the well. Rako is fundamental as waterpoint for the livestock.

The people said that the water from the well is to salty for them but good for the livestock. They
themselfs would continue to use the berkhad water.
What is needed for an attempt to rehabilitate the well Is the following:

- crane with a lifting capacity > 3 ton 9,000
(available in Bosaso)

- 75 1%" 6 m. GS pipes 5,000

- 5 14" GS tees, elbows and unions, each 200

- a spare pump, with 360(?)m. head, 2,500
max. 28 kW, 3-phase, 1%4" riser outlet 16,700 USD

for it the existing pump is in bad condition.

This could be an emergency-action. For the longer term the set-up of watercommittee and a proper
administration has to be discussed with them, because otherwise they will need outside help within

a year after the repair.
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S P Bt wiier sefibe o sty bl I
Shertil

cengral doscrplion

Chinrbiis located 25 km. Month of CGacdo, IHis an sld vl je finct o livesloch cantno: e peopla say “hat
ez village courts 500 houses, vitial cout ! not e cnech ma Dy the mission Hecause it was dark
already. They hi.a a .choot and a small bespiral,

The diseases they sufter ‘tom are: malaria, constipatic 1 and rcoasionalty others. Children sulfer from

diarrhoea during tne dry se. .on.

exisling water st.pply
The water suppiv exists of 73 berkads, from which 10 are broken, They have another 10 berkads

under constructinn. In 1673 the governmer| tried lo diill a borehol, The atten: «t w s stopped when
it appeared that the drill ‘was too small,

For relatives the waler is iree, to others they <-4l the water for 1.:.30 3Sh/drum. During the dry season
water is delivered by tankers from Gardo (15.000 SSh/drum) « Bosaso (20.000 SSh/drum).

request of village )

The request of the village is a borehole. Acording to the village one of their main problems is that the
cattle destroys all the vegatation around the village. When they have one borehole they expect less
damage to the environment.

conclusions
A borehole is the only alternative for the berkads. Expectations on quality and quantity are moderate.



VAWANG S Hart water senahtte e o sy - B
Tiirahe

1eneral ¢seription
Dinirshe (310 m.) is loc tea 40 km. ME of Iskust aban, it couris 150 henias an ! Bas only 2 kora ic
school Private roorss ac-r ased ior aoucation e heqahi care. Theair soreas of | come are ivestock,
frankinsan-e and rinnfed taming. Thiz latter s an exciusive nean business. The Gardening sreais 12
k., oulsides of the village o its production . ' the moment is lew,

Mein diseases ar: Malaria, Anaen.a, Measles, eyeproblems anc: for the child. eri: bronchitis, TB and

charrhoea.

existing water supply
There are two sources of water in Timirshe, The first are 10 lined and 7 unlined berkads. Thes:2

berkhads are used by 15 people ard last for 2 montl's. The second is a borehole 150 m. outside the
village. This borehole was drilled by Western Geophysics, which carried out seismic oil investigations
in the area. They abandonned the well and drilled another one 12 km. to the Snuth (Dhumoodle),
which is not in use.

In 1992 THW placed a Karda handpunp on the well, with a capacity of 1.3 m*/h. The depth of the well
is 72 m., the SWL is at 21 m. and the pump at 30 m. The EC = 1.700 p/cm, pH = 8, T.H.> 370 mg/l
and NO, = 10 mg/l. The water is sold to everyone for 2.000 SSh/drum

request of vilage
The main request of the village is to supply the well with a solar pumped sytem and a tap in the

centre of the village. During the dry season when there are a lot of nomads with their livestock the
women complain about long rows at the well. In these periods they pump the whole night (21
hours/day). The women even prefer that the other borehole (Dhumoole) will be rehabilitated, so that
the nomadic people can go there with their livestock.

The women also expressed their urgent need for a heaith centre and access to credit facilities.

conclusion '

The capacity of the handpump Is too small to supply both for people and livestock. The handpump
is not fit for this heavy duty use. Raising mains and pump rods must be replaced every year. The data
on the well assume that higher capacities are feasible. Possibilities to rehabillitate the Dhumoole

borehole should be investigated.

Cost estimate
Solar system, submersible pump 30,000
Reservoir 25 c.m, 5,000
Distribution 500 m. 50mm HDPE 1,000
1 standpost 600
Total 36,500

Number of houses: 150
Number of inhabitants: 3,000
investment costs per caplta: 12.1
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NARASLDN Bori e mehabiitiann e

lsmadha 4

general

ismadhaca is located in tskashoban District 2'ang e oad from Timirsk 3 to Bargaal alony the valizy
of Togga Jacadt It s a hot nd casty tawis, as alitide is at 150 m and ‘e vllaga s not exposed 1o
sea winds.

The village has a irade function, tr I, according to the villaga 3, livestock and frankinense hre the
major sourcas of income. 3ince iha collapse of the economy, tishing has ceased as .in economic
activity.

Public services ara pwor with only 1 koran ~chool arvd a dispensary in a private housa. People say the
place is very unnsalthy with malaria and ¢.a rhoea as the major disea=:s.

existing water supply

Since long, the villagers were promised to get a relinble wator supply. Theerefore they didn't inve <t in
alternatives, like berkads. Only 2 terkads were constructed, till now. The village got a borehole ted
water supply from the Aquater projact, but the pump has never operated and keys were never handed
ovar. Pipes were partly looted, others washed away with floods. The genemtor is still guarded and
said to have the capacity of that of Jurile.

People wera not content with the location of the borehole, at 2.6 km trom the village; 50 m above the
village. Pipes have to cross the wild togga bed.

Aquater had indicated other sites near the village, but villagers were told the water to be too salty.
Probably, the drilled well is tapping the Karkar Formation (at >200 m depth), whereas around the
village, the water comes from the Hafun Formation.

Seasonal pools in the togga bed are the major water source. The pools are only formed when fioods
leave a thick clay layer at the bottom. Sometimes, floods remove the clay layer, and no water is found
afterwards.

In the dry season, tankers supply the drums near the houses. Livestock is moving 12 km east where
a salty well is found. The salty water explains the high incidence of kidney diseases.

On the advice of GTZ, people tried to construct wells in the togga bed and on the valley slope, but
these falled: no water was found. The wells were dug by well sinkers from Bosaso (Ethiopia).

request of village
The village prefers to have a water source nearby, no matter which kind of source.

conclusions

One solution may be a series of wells in the low river terrace between the togga and the village.
People accept wells In the flood plain of the wadl, but warn for the violent character of the river.

A borehole seems to be no option. The Aquater one is too deep to be recovered, and pipes have to
cross the river again. A borehole near the village will have brackish water.

An alternative is found in a tributary valley, just East of the village. A small earth dam (subsurface)
might be tried after good soil investigations. The soil seems to be impermeable (marls). Preventive
measures should be taken against contamination.
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'w- :adheqa
-ae]
mdhaga s locate | in ko nubae Dhslric: b g thie coad fror Tanirsr o to Bargasalong b ooovalley
Toggs Jacee Itis o hiot and dusty town, as altituce s at [0 ane the villaga s et oo asad 1o
i windis,

I s village has a trade ue- tion, bot, accordling to ta village: s, hivesi.« & and lra kincese are the

0oar sources of income. Himee the collgpsa of tha o onome, Lishing nas ceassed as an econonn:
tivity.

Fublic services are poor with only 1 koran sahool ad a dispensary in 1 pavate ho e, Peopiis <ay Lhe

(lace is very unhealthy with malaria and tanneaa as the (ajor diseas: s,

xisting water supply

iince long, the villagers wire promised to get a reliz:ble . ater supply. Therzfore they didn't invest in
alternatives, like berkads. Only 2 brrkads were construciad, till now. Thi villaga got a orehole led
water supply from the Aquater proje L, but the pump has never operat-:J and keys were never hande !
over. Pipes were panly looted, others washed away with floods, The generator is still guarded and
said to have the capacity of that of Jurile.

People were not content with the location of the borehole, at 2.6 km from the village; 50 m above the
village. Pipes have to cross the wild togga bed.

Aquater had indicated other sites near the village, but villagers were told the water to be too saity.
Probably, the drilled well is tapping the Karkar Formation (at >200 m depth), whereas around the
villags, the water comes from the Hatun Formation.
Seasonal pools in the togga bed are the major water source. The pools are only formed when floods
leave a thick clay layer at the bottom. Sometimes, floods remove the clay layer, and no water is found
afterwards,

In the dry season, tankers supply the drums near the houses. Livestock is moving 12 km east where
a salty well is found. The salty water explains the high incidence of kidney diseases.

On the advice of GTZ, people tried to construct wells in the togga bed and on the valley slope, but
these failed: no water was found. The wells were dug by well sinkers from Bosaso (Ethiopia).

r vil
The village prefers to have a water source nearby, no matter which kind of source.

conclusions
One solution may be a series of wells in the low river terrace between the togga and the village.

People accept wells in the flood plain of the wadi, but warn for the violent character of the river.

A borehole seems to be no option. The Aquater one is too deep to be recovered, and pipes have to
cross the river again. A borehole near the village will have brackish water.

An alternative is found in a tributary valley, just East of the village. A small earth dam (subsurface)
might be tried after good soil Investigations. The soil seems to be impermeable (marls). Preventive
measures should be taken against contamination.
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VAMAINEON e woter peboabalita s sy - Vol 1

llingacua

e eral doscription
Huegadaa s a village with 54 houseas. cated 71 south of 30saso The aceals pol o grazing area, (ne
Wiy Spectic activity s a poultry fare: which as recermiy slamne & Ask o for dhsaases the peayie

answered: 'we have 1o healtn compli o its,

ex18Unq water supply

There ar: 10 barkads, from ~vhich 2 are lined i this village. The fact thal 8 berkaus are ol linad is
because of lack of funds,

Often the villagers have to get Wh i water from a truck from Bosaso. This costs about 13.00 0
SSh/druin,

There is a borehole in the togga south of the village made by Aquat-ir. They also constructed a 25
m? reservoar and and a standpost as well as a cirinking point lor animals in the village. The pump
broke down in 1993 and was repaired by TH\V Aher the repair th. capacity of th: pump was reduned
considerably. THW supplied also a new gen« ator (DDR, 1985). Alter one year the system collapsed
again. The quality of the wa!or was described as 'hard’,

When the pump was running the water was supplied free of charge. They assured us that in the futura
they would charge for the water, and people would be willing to pay.

request of the village

The request is to supply them with a new pump for the borehole. They said they liked the generator
of THW because it Is on wheels (for work on site -type generator), 8o they can remove il from the
togga when it is not used. So it is easier to protect it from theft and damages by flooding.

conclusions

The solution will be to install a new pump, change the old riser pipes for new ones. An improvement
of the systemn will be to raise the reservoir with 3 meters, so It would be able to supply the poultry
farm. A new generator Is recommendable since the present one is 10 years old.

Total investment would be app. USD 15,000, which is 30 USD/c.
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N UUNON Ban water cchabn e sl o bd Y
Jurlle

tescription

The viliage of Jur :is locared 112 km sow:h of Bosa o aln o b wesl ade of e road, lumbere of
nuses was hmite 1, whereas the borahole ad boec ! ctions g till 4 months ago. People explained
inat they had mnowad the vdlage frot the o er side il the very wide we n, whicrg the pump is, to the
road side;, where ha tank s

water supply
The village has a borehule it the opposile sida ¢f the wadi and a 10k, standpost and livestock

trough. Water is relativily sweel (1350 pS). The pump is not funclioning sine: the end of 1294,
Replacement of the puir > was donated by Africa 70, but during replacement, the pump with 24 rods
fell into the hol-r. The vilugers asked GTZ for lishing tools, but were not able to lift it. Africa 70
promised the villagers to =ssist further.

The borehole water is also used lor irrigation (in sandy soils!) and for Lilling tankers.

A second borehole was lhund 4 km north of Jurile. It was lilled with stones and block=d at 50 m,
According to the former guard the water was sweet and was able to fill 40 tankers per day (about 25

m3/h).

request
A request was made by the elder to assist with fishing the pump and carrying out repairs

conclusion
Fishing of fallen equipment, check of damage and possible replacement of damaged pump and rods

are required. Advice should be sought through EDGS In Nugal. As Africa '70 is Involved, the
improvement will not be included, here.
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Nt A 0N Barr woaer pehae e strivly - I

Kale-Bauvr
visited Dy Pebir van Joor)

Descr tion of the village

Kala-Fayr is a village situatedd circa 50 km. south of B saso ai ng the i1 ain Naon-South tarmac rond.
At the moment «f our visit Lit. 23 5 04) there were cuca 200 prople staying in he villaga, Accor ding
to the paople the numbes ol isnanitants of ttus plac will however drastically ircr2ase onee- the water
supply over he e improves

Besidu the paopla perman ntly staying in Kala Bayr a lot of nomadic people Jisit the jlace,

The town is alsh said to e a miajor off load point for cattle whi .hvis then broug:it frotn heerz to the port
of Bosaso for transportaiion to Saudi Aratia,

Existing Water Supply

During the wat months people drink water that has been coll «cted in the 3 berk ads which have been
constructed in the vicinity of the village.

During the dry months water has to be taken with a truck from a borehole circa 6 - 7 kin away from
the village. This borehols was drilled by the ltalians in 1987,

Circa 6 months ago the villagers received a submersible (GRUNDFOS) pump and a generator (Lister
(9.5 KVA))irom MEDIC Water Project to pump up water from this borehole.

Stalic water level In the borehole is 86 meter,

Dynamic water level in the borehole is 121 meter.

The pump is placed at 127 meter.

The pump has a capacity of 6 m3/hour (1,66 I/sec. According to the villagers there is plenty of water
and the pump can pump non stop for 24 hours (i.e. yield borehole Is bigger than 6 m3/hour).

Fuel consumption Is according to the villagers circa 1 litre per hour.

During the dry season when the pump is being operated a watchman stays near the borehole to look

after the generator.
The cost of one truck trip which takes 30 barrels (6 m3) from the borehole to the town Is 200.000

shilling (circa $ 50, 1994),

Request of the villagers.
The villagers requested to construct a pipeline to the village and a selling point so that they will not

have to go every time with a truck to the borehole to take water.

Also opportunities for vegetable gardening etc. would arise once water Is In the village.

It can be expected be that the number of people in Kala-Bayr will Increase once the water supply has
been improved thus relieving the population pressure on Bosaso.

if this water would be taken to the village it would also attract a lot of Nomads.

Conclusions
Constructlonal and Financlal Aspects.

To realise the objects mentioned above it is necessary to lay a 2* pipeline from the borehole to the
village.

This pipeline would be circa 7 km. long (distance measured by pedo meter so to be checked with
measuring tape).

The pipeline will be taken along more or less flat terrain so pipe laying should not be a problem. There
are a few small (dried up) river beds which have to be crossed but this should neither be a problem.

Due to the fact that the pump will have to deliver more head to pump the water through this 2* pipe
to the village (friction loss for a flow of 0.5 /sec through a 7 km long 2° pipeline Is circa 23 meter and
for 1 I/s circa 70 meter) the discharge of the pump will go down (probably till something like 0,5 I/sec).
A performance curve for this pump was not obtained but might still be with the villagers,

There is plenty of water even a flow of 0.5 I/sec would supply enough water in 10 hours for 900 people
(assuming a consumption of 20 | per person per day).

For the time being a reservoir tank\selling point with a capacity of circa 15 m3 and one drinking point
for animals

(storage capacity circa 3.6 m3) can be constructed.



SAWASPDE Mard  ater chabilivatfon siudy < 0 1T

The estimaled cost for this projact s circa § S0,000.

The villagars sairl (hat 1lay were willing to oo ntribute i1 the project cost,

he vili_» coulg contrituta clrei 10 of e prooc cost by proviai g all the racessary unstilled
‘abour arc the lo:!ging and! storaye facilitios.

It is howaver atvisable to cneck I+st are moua time tha parformance curve of the submarsible pump
10 se@ uw much exira head the jaunp caa leliver and what the flow will be.

Time frame
It is expected that this projact can be finished in circa 2 months. Supervision can be done by one

foreman (permanenlly staying al tha site) and one ongineer (staying half of the time).

Operstional and managarial aspects of the work,

The villagers said that after compleation of the project they will take care for cperation and maintenance
of the system (i.e. fuel, maintenance of the equipment and salary watchman), This could be financed
from the money that is obtained by selling the water,

Bosaso is very nearby so oblaining spare parts etc. should not be a problem.
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MAWANPOS B e rehal Tiiten I &
Kobdhaxad

g2neral description

Kobuahaxad (<80 m.) is = sllage of 60 1oas 5 80 <. SE of Fosaso (02 ki fre 1 Kala Payr juncton).
Mot the houses are snacks. THie mam s sorces b income is livestock and tinee 1s some gar ening
Thare i1 a sclwol, a dispansary #ind a minsque,

existing water supply

In 1988 Aquale: driled 2 boreholk, 13 kit NE of tl « village. Thare is a 25 m® reservoir it the Horehole
tor the drinking poim of the livestock.Fro in the burehole a 2° transportline gows to the village, where
another 25 m® reservoir has been instaled. Aquater info rmed the people that noarby bore!oles would
be more salty.

The system is still running, although the conditio: Is phor. The bor:hole is 188 m. deep. The EC of
the water is 2.600 puSjem, pH = 7.5 and the estimated capacity of tha pun is 8m’/h.

Next lo this they have a few berkads, whith are mainly used for gardlening. The water is sold for 2.000
S55h/drum to the villagers and 4.00055n/100goats. For a 5l, jerrycan people pay 200SSh. (=8.000
&Sh/drum). .

No maintenance on the system has been carried oul. The people are afraid that they will break the
system down, when they try to repair the leaking valves. There is a waler seller who earns a average
of 200.000 §Sh/month, depending on the season, According to the villagers they don't make money
with the system.

request of village
The people asked for rehabilitation of the system and spare parts for future repairs. A second request

is to improve the berkads for the gardening.

conclusi

Itis quite surprising that this system is still running after seven years without any maintenance (except
replacement of worn out pipes) been carried out. The village still has a relative good water supply.
Another observation is that the fact that there Is a reliable water supply doesn't have a great attraction
on people to settle here. The costs for major repairs will be 10,000 USD, which is 10 USD/c. The
pipeline however requiers a full replacement within a few years,
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S W EINPUIN Man wwiter ol diddin ol - Ve, |
& a Da’'wasn

3 Da'w:o s situal:cl at 107 km ‘ro e Bosaso in baiweain El DoctarfAunioyin and :wrile, 7 e village
w5 shallow =alls s ther woder supply. One f the we s (in Rosood Acitaurars) the wetar was
A raly e,
Thg waater v brackisn 360 p3), vuch will be cacsed by oy oswn i the upper laywrs, Other
fsires: pH /2.5-80 Total | Lisiness = 470 mgfl CaCCd, Mty 25-50 o/l Nirate s cunte fugh,
Altough protected, the ou'-r wall wis(e peopia may unne, e the latrine were guite clusy,



A WA VPN Bt waorer pehaln an _\'.'t..-f}' o e M
Meladean

jeneral descr Aic

YPaladean is focatod in e Gantee of the [aoor Valloy Atth ime of viat, a sloe | had 0o ndated :he
Cilley, Santly. Malaclaen wys a1 370 m asl, ¢ km EST from b ola-Bayi df thet tarm e road. Mith its 100
nouses and surrounding grazing nds, it 1s an imooitant viiage.

It 1s buit on a =aghtly hicher terram, surounded 'y the Bocd plain, covered by gypsuir: Withawit a
gympsum cover, the soil is suspect to erosion. A <inall decimaters high dike was built 20! e westun
side of ihe villag: as flood prolacrion. Use ol v-oadan walls and the many above ground water taaxs,
togathar with tha organized sireet plan @ iak = it oo attracty - village. it appeared quite clean. The
viiage has the basic services, Lt lacks a ruqul v sL; Oly ol mesdicines. Especially the anti-snake ¢-:rum
was higtuy wanted, as 3 people had been kill.:d by snake bites within a mor:i. Other o'seass - are
malaria and diarrhoea.

existing water supply
The only nearby sources ol water is a handpump on 45 my deep well at the edge of th= village and

a war, made by Alricare. Water in the Is too salty for human -:onsumption, and the pump is hardly
pumping water. Some people (25 families) h.ave built roof calchments and reservoirs, but water lasts
for 1 month only, whereas the system cosis 1.5 to 2 million Ssh.

During the rainy seasons, there are many pools around (EC 1ieasured above 2000 uSfcm). In the dry
season people move to Gud-Bhekaad (7 km E) or to Shiiligi (12 km W), where the wells have
permanent water, the latter being the most swest.

Tankers from Bosaso supply water from Ulayn to the tanks at the houses for 16,000 Ssh/drum.
Berkads have not been constructed, as they are destroyed by floods. The villagers evaluate the war
as very useful, but dries within a month. The villagers dried to dig wells, but the water table above the
hard layer, found within 5 m, is seasonal. People believe there is sweet groundwater, that flows
underneath the calcrete layers at the togga bed.

request of village
To improve the water situation. Suggestions were: another war, assist with digging of shallow wells

through the hard layers, a very deep borehole.

conclusions

The consultants confirm the high chance that sweet water is found near the togga. Shallow wells, dug
through the calcrete are the most prospecting. Flood protection and access during floods are points
for attention. Deeper groundwater Is salty up to depths of more than 220 m.
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£ a XPDS A v ey o sl sty - bon I
Mudra

general des cnption

Bludia is e ooty abage in Alal Distoct, visita! by the mession bran Itis tocated socth ol ma Aluta
Mountain Ra:ge i 32 kin from 21 Gal and senves a5 one of the comprarial centres I r frant ncense
trai o bacau - of 18 "accessibility” for road transport, In ppeacar e L isint a rich viiage, bus income
shoutd be hign, and nivastrment in perkaos is inprassive. e villags consists At at least 3 sub-vilages,
several km apart,

The villag v s foundrd in 1983, becau 2 of e up-coming frankii Zense trads. There are no services,
exi:ept for 1 ~oranuc  hool. Health situstion s poor and living in tha village is risky.

existing wat.1_supnly

Thae villagers have iivessted a fot in the water supply through berkads. 3 berkads were constructed,
of which 15 were l2aking. However, halt of thiem are leaking. People relaie the failure of berkads 1o
the soft soil marls). Lack of cement is another fazior. They have tried different masons, but it doesn't
affect the quality. The mission observed Lhe barkads to be deep and large, and people confirmed that
the bigger ones are waeaker than the smaller on-s.

When the berkads fa!l dry people coliect water irom El Gal by camel. No tanker is hired,

One well had been dug in the togga bed at 500 m from the first sub-village. People were discussing
if it had ever had any water, before it collapsed with a flood,

At 4 km East of the village a pool was encountered, which has water for many month a year, Many
herds go there to water their animals.

request of village
People asked for cement and for assistance in Improving well digging techniques.

conclusions
The regional groundwater lavel is too deep for a borehole. Berkad construction needs improvement.

Digging shallow wells may be an option In these clayish solls, which give suspended aquifers.
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Qandula
(wisit: 4 by Swpon Gerngn anrt Peter vin Joorn)

Deascription f town

Qarnidala is the capita! of Qan =la Distr  situats | along * » Guil of Aden. T distanc + betwaan the
regiunal capit:! Bussso and Condala along the sea coast s some 100 ki, [ to the inacces-ability
of tr.2 coastal area o2 has to travel app. 450 kin. by roa 1 implyine; 4 jourr.:y of 20 hours. A loaded
truck needed three tays to reach Qandala. Ry toat (fish-rnoat) it takes 7 hours. Due Lo rough seas
this is not possible tu: Nng mid May until mid September.

At the moment of the visit of tha consultant only 5,000 ,sons were living in the town. In the dry
srason, May till Septembar, rmany people are moving to sattlements at the tigh plang scattered over
the district due to the high teinperatunr:s, In September mast pecple reiurn now due to the lack of
water in the town.

For several reasons there are al this moment no social services working. Clinic and school are closed
due to the present political situation in the region. Bul the pattern of 'closing down' of the lown
because of the high temperature seems also an important reason.

The main economic activities are livestock, trade and collection of frankinsence. Till 1988 one of the
mayor activities was also fishing. A fish factory gave direct employment to 500 men and 400 women
and indirectly to almost 1,000 persons. The fish, tune, was canned and exported to Europe and the
Arab countries.

In 1995 the people of Qandala started to build a new canning factory on a smaller scale (René van

lleshout),

Population

Thg number of people staying in Qandala village was determined by going along every house and
counting the number of families staying in each house. This was done based on information given by
some of the elders of Qandala who accompanied us. This resulted in an estimated population of
11,760 persons.

However this number of 11,760 persons is the number of persons who have a residence in Qandala.
Most people only stay a few months in the year in Qandala.

Especially during the dry season many people leave Qandala as it becomes too hot, the population
of Qandala s in this months probably less than 2.000 people.According to the elders maximum 2/3
of this number of 11,760 persons will at the same time be present in Qandala.

Therefore the maximum number of people staying in Qandala is at present 11,760 x 0.66 = 7.840

persons.

Water demand
Present water demand
At the moment a water consumption of 20 \person\day is considered normal.
We assume the water consumption by animals to be 10 % of the total water consumption.
Present water demand is therefore:
20X 7.840x 1.1 = 172.480 Vday = 2 I/sec.

Future water and
For a design period of 20 years we assume :

- population increase of 30 %

- increase in the water consumption of 20 % (24 |/person)
The design flow will therefore be:

20x 7.840 x 1.1 x 1.3 x 1.2 = 269.069 l/day = 3.11 I/sec

Existing water supply scheme

The present water source Is a well which is situated in a dry river bed at circa 15 km south east of
Qandala near a place called Butyalo.

The yleld of this well is ca. 1,2 litre per second.
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Nowadays daity ca 15-15 m3 -~ pumped 10 tha town 0 a paried of ¢ . 173 hours which is not enough
if there ara many pacphs v town, Durting toe day tie no water is Deing oumped 10 he town because
of faar Mat the nump wrraks down if it is used oo much. THa pecson! pump was pought by tha
villagers ca, 4 months ag . A purnp given by the Gemman organization THW in flovemoer 1953 1s ol
functioning well and is therefore not baing sed.

During the day tima aspecially in the dry sesson sometimes water is sold to people who come here
with a truck with barrels,

The water is pumped through a ca. 18 km. long pipeline of 1 1/2* znd 2 * galvanised iron pipe.
The pipeline runs through a dry river bed, a lagoon and alorig the boach to Qandala town where the
waler is stored in some reservoir tanks, From here the water is soldl 1o the paople (1 barrel (200 Itr)
for 3000 Shilling (= $ 0.75))

Some parts of the pipeline have been replaced by the German organization THW last year.

There are however still parts of the pipeline which are not in a good condition.

Every year however the pipeline at the lagoon site Is seriously damaged by floods etc. and the water
supply is blocked for some time.

The distribution scheme in the town is not in a very good condition. Most of the tanks/ water selling
points are leaking somewhat and need to be replaced.

So the 2 main problems of the present water supply scheme are;
- There Is not enough water if there are many people in town.

- The pipeline Is damaged every year by floods,

Alternatives for improving the water supply

There are 2 alternatives for improving the water supply of Qandala town, one s the rehabilitation of
an existing scheme consisting of 2 boreholes, a pipeline and a reservoir tank which was constructed
by the ltalian company Aquater in 1891 just before the civil war broke out. The other alternative is the
construction of a new gravity flow scheme using a source (Tooh) In the mountains near Qandala.
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AQUATER SCHE AE

This scherme wi . construct: by thee abin conpae 2 acuater, voas e roanplet <y finisooad Hecause
th work nad te e stopy - when the Civit & o broee il

Intake

The sourc:. of the scherno consists ol 2 booholes ¢ a 20 metar desp vhich are sitiated in a ey
river bed close to the well ol the presant waer supply scheme (Butyalo), The 2 bareholes (are still in
A good condition, Probably the 2 subimersibl: purnps e still in the boranioles howeaver this could 1.t
be »bserv :d as it was not possible to spen these bireholes.

On a higher plac 2t the side of tha Gry v or bed the ltalians constructed a powerhouse where 2
ganoralors 1o generate the pumps were ins dled,

The powerhouse has bean completely destroyed.

The 2 generators are still in a store in Qandala, Some parls of the generiror e missing. It might be
possibile to use tham again but they would rieed of lot of revision; it is thercfore probably betler to
replace them by ni'w oncs.

The yield of the 2 boreholes and the capacity of the pumps is nol known. It was tried to obtain this
information from Aquater withoul success so far.

Pipaline
From the boreholes the water can be pumped through a 10 kilometre long mainline of 2* and 2 1/2*
coated ductile iron (CDI) to the town of Qandala. This mainline is still in a good condition although at
some places the coating of the pipe is damaged and/or pieces of pipe have been taken oul.

This mainline was surveyed and a long profile was drawn to get some more Insight in the hydraulic
functioning of the scheme. .

It might be better to build a BPT in the mainline at the last hill before Qandala because otherwise
pressure problems could occur at some places in the pipeline.

2 air valves have been taken out of the pipeline.

A blg problem is that the pipeline near the boreholes is running through a river bed where very big
floods can occur when it rains, The pipeline was buried less than a meter over here and damaged by
the floods,

In case one wants to rehabilitate this scheme one will have to lay the pipe at a depth of 3 meter at
places where floods occur and secure the pipeline with gabions 2x1x1 m3 every 6 meter.

However according to the locals even this will probably be washed away when floods occur.

Distribution Scheme
In the town of Qandala the ltalians constructed a reservoir tank of 54 m3 which is still in a good

condition.

From the reservoir tank there is a 2 " pipeline that goes to a selling point in the town,

If one would choose for this scheme a new distribution scheme in the town consisting of 8 new selling
points would have to be constructed.
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TOOH SCHEME

Description

[ha source for th» schema is situated in a dry river baa in the mountains ca. 12 kim sauth east of
Qandala at an aliude of ca, VS0 m. 8.l

From here the wa‘«r will have to be taken by gravity through a 12 kilomate2 long pipeline of galvanised
iron {Gl) 1o the town of Qandala, At 2 plaies river boc - hava to be crossed but nver here e floads
43 not as rough s the ficods that occur at the river Lads near Butyalo.

Between the sour:e and the town 3 Lireak prassure tanks and 3 drinking points for animals will have
to be constructed,

1 the town a new distribution scheme consisting of 8 new selling points would have to be
constructed,

Water Quality

The following water quality tests were carried out with the water of the Tooh source.
Conductivity | : 650 uSfem

Turbidity t < §NTU

Nitrate content 1< 5mgh

Cl2 content < 0,1 mg/

Iron eontent < 1mg/l

pH (7.8

Reques! of the village

The local community Is very much In favour of the Tooh scheme. There is not much confidence in a
rehablitation of the Aquater scheme. One reason for this, besides the flood problem Is the fact that
the community was not Involved in the survey and construction of this scheme.

The community regards the Tooh scheme as a much more rellable system as the Aquater scheme,

Concilusions
The consultamt would like to advise to construct the Tooh scheme rather than rehabilitating the

Aquater scheme because;

- The Tooh scheme Is cheaper and easler to maintain (no pumps or generators),

- The Tooh scheme has a lower running cost (no cost for fuei)

- There are problems with floods near the Intake of the Aquater scheme. According to the locals it
will be very difficult to solve thesa problems.

- The local community Is very much In favour of the Tooh scheme, There Is not much confidence
in a rehabilitation of the Aquater scheme. One reason for this, besides the flood problem Is the fact
that the community was not involved In the survey and construction of this scheme,

- Sofar no information about the yleld of the Aquater scheme was obtained and it Is not sure when
and wether Aquater will give this information. In case one chooses for the Aquater one would have
to do a pump test if the yleld of the source s not known. This would delay the Implementation of

the project seriously.

- A disadvantage Is the fact that constructing the Tooh scheme is ca. § 110.000 more expensive
than rehabillitation of the Aquater scheme. However In the long run this scheme is cheaper
because of the lower running and maintenance cost.

The scheme that [s being used at the moment will be left as it Is and might serve as a stand by if
people want.
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Cascription

Gayaad Coanaias locarnd 75 «m frocs Gardo oo n2 road a8 s o I6is i e par ey vailey Detwaen
the Karkar platean and the Daroor aliey, 1o wara caly &0 ases, v U the peass® senvrs e by-
passing nomadic herds borvaen 2 main gricinyg arcies,

waler supply

Al prese, the elder had 1 Yark.d, which leab »d cor o levatsly  The berkad was collecting drainasje
water lroin the ditch along t @ tarmac road. He had a socond b kad under constuction, which was
dug by 70 man during 3 month, 10l of them weere paid. The der ha'l no moneay, yol to finish, s
many ol tis livestock had died.

Normally he didn't sell his water, but becaus: of the icakage h.: was selling th.: berkad water for 300

Sh/drum, only.

request
The old man asked for materials 1o finish his berkad.

conclusion

The team looked for alternative solutions (groundwater dams), but these don't seem to be feasible.
No response will be given to individual requests, but the example shows that there should be
developed a kind of revolving fund for berkad construction. People can easily sell the water from the
berkad and earn money to return the loan.
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enaral descripti i

Lumbsys/OQoda. 580 1) is located 170 . West of Ba  r Fayle 1 counts 30 houses ind is
grawir 3 capidly. © is a tivestock araa, (s located o the bort = of wide: cepress on which s tled with
sedimels. A togya ends in the dopression close 1o tne ville je They tiwe no hspensary or school,
Childran altend howevear lessons under he trees. ha main ciseases are M iaria, couwghing and
Anaemia,

existing water supply

They have 37 lined berkacds {which are ov 1ed by groups of four) and 15 unlined. They «ell the water
for 3.010 S3h/drum. Every year 2-3 berkads have cracks, most of therm at the connection of floor and
wall. Ty estimate the evaporation at ca. 1500 mm/year in 2 covered berkad, They claim that the
taste ¢ the water deleriorates during time, and that black laye:s deveiop (algae?), Every year a layer
of 25 cm. of seddiment settles in the berkad.

When the berkads have dried they buy the water from truck=. From Dhudo it costs 20.000 SSh/drum,
from Gardo and Iskushuban 25-30.000/drum.

In 1960 there has been drilled a borehole, which functioned uantil 1963.

request of village
Their first question was to rehabilitate the borehole. We explai -2d that this was not feasible because

it is completely filled with stones, and the fact that it was scon abandonned indicates that it is a
negative well. The second request was to support improvements on the berkads. The price of the
cement is their biggest problem.

conclusion
We visited the togga which ends close to the village. The circumstances look promissing to construct

a subsurface dam in this togoga and drain water out to a well from where It could be pumped. More
investigation on the composition of the bottom of the togga however is necessary. This could have
been done by a simple handauger. However in the whole Bari-region there doesn’t seem to be one.
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Rako

general descntion

Fako (710 m.} is [acal «f 80 . West {rom the § amac o ond, 47 Kew NE f Gardo I s 2 hvestock
cenra, counts 160 hoo ses and has a schoal anc a dispe osary, Thay clain that 2 s famiies of 8
surrounding vitiages v depinaing on the itako well, 17w ain diseases are Malada, Liarthoea (they
relate it diroctly to th-: water), (4, Hepatitus and some Kidiey problams,

existing water supply

Al present they have 40 big twkads and several smaller ones, The commuual ones are not lined.
There is a borohole at tho border of the village, which is 10 m, deep, The S, = ?u8 EC = 4.000
US/cm (Failiace). The borcholoe was drilled in 1958 and war: maintained by they W.D.AL until 1290, Every
halt year W.D.A, lifted the pump for repla -ir: j leaking riserpipres, The W.D.A, was also responsibia for
the administration and solling of the v ater. They employed three operators, from which still two of
them are thare. Next to ti.e borehole e two reservoirs and several drinking paints lor animals.

Al the generator house is a brandnew generator (DEUTZ, 44 kVA), which they say was placed by
Aquater but this information seems very unlikely, The pump was replaced in 1990 and had a capacity
of 20m*/h. They claim that the older pump had a bigger capacity. They tried to lift the pump with a
crana but without success.

request of village
They want a rig to lift the pump, replace the leaking pipes and are confident that the system will run

again. When this Is not possible they want alternatives. They suggested wars. Their experience with
unlined berkads is that they dry in 1-3 months. They claim that they dugged wells up to 30 m. deep
without finding water.

conclusion
It Is advisable to check the possibilities of the well. Rako Is fundamental as waterpoint for the livestock.

The people said that the water from the well is to salty for them but good for the livestock. They
themselfs would continue to use the berkhad water.
What is needed for an attempt to rehabilitate the well is the following:

- crane with a lifting capacity > 3 ton 9,000
(available in Bosaso)

-75 1% 6 m. GS pipes 5,000

- 5 1%" GS tees, elbows and unions, each 200

- & spare pump, with 360(?)m. head, _2,500
max. 28 kW, 3-phase, 14" riser outlet 16,700 USD

for if the existing pump is in bad condition.

This could be an emergency-action. For the longer term the set-up of watercommittee and a proper
administration has to be discussed with them, because otherwise they will need outside help within
a year after the repalr.
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Shei il

she s locatsd S km. Noth ol Goudo, s ane st voage g a alivesines cent o, The paople say that
ne vilage cowr s 500 ncuses, «at cow not e check S by the rassion bacause ¢ was ark
slready, They bovaas nool and @ small no.s aal

The diseqsas they suffed from ara: mala .y, conshipation and oo asionally others. Shildran suffer &om
diarrhGea Jusing the dry season.

existing water sunply

The walar supply exists of 73 berkads, [ram which 10 are trelen, They hava 1other 10 berkads
ur der const action, In 1173 the government ©ed o drill 2 borehwle. The atterngs was stoppied whon
it appeared that the drill was too small,

For reltives the water is free, Lo olhiers thay s. Il the water for 3 200 SSh/drum. During thi: dry season
water i delivered by tankers from Gardo (15.000 SSh/drum) or Bosaso (20.000 SShfdrum).

reques! of village
The request of the village is a borehole. Acording to the village one of their main problems is that the

cattle destroys all the vegatation around the village, When they have one borehole they expect less
damage to the environment,

conclusions
A borehole is the only alternative for the berkads. Expectations on quality and quantity are moderate.
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g meral Jdescaption

funirgtye (317 1) Is locatol 4N km NE of Is-ushuban. @ counts 150 houses an t Has omy 1 korare
SCOO00l Frivara roaros ans used for educatio « ond he diz card, Tneir Sourc 4s Ol . v Ome are waslock,
frankins.-nce and runfed farming. The [atter /s an exe wsive inen business. The nardening area is 12
km, outs da of the willage «nd its p.duction 3t the i1ownant is oW,

Main dis.:ases are. Malarin, Anaemia, Measles, eyeproblems and for the Childrer: Hronchitis, TB and

diarrhoea.

zxisting water supply

There are two sources of water in Timirshe. Tha first are 1t lined and 7 unlined Herkads, Thesa
berkhads re used by 15 people and last for 2 months, The se:cond is a boreholz 150 m, outside the
village. Th.s borehole was irlled by Western Go:ophysi s, which carried out seis-ic oil investigations
in the area. They abandonnad the well and diilied another one 12 km. 1o the South (Dhumoodile),
which is nol in use.

In 1992 THW placed a Karda handpunp on the well, with a capacity of 1.3 m%h. The depth of the well
is 72 m,, the SWL is at 21 m. and the pump at 30 m. The EC = 1.700 pg/cm, pH = 8, T.H.> 370 mg/l
and NO; = 10 mg/l, The water is sold to evaeryone for 2,000 SSh/drum

request of village
The main request of the village is to supply the well with a solar pumped sytem and a tap in the

centre of the village. During the dry season when there are a lot of nomads with their livestock the
women complain about long rows at the well. In these periods they pump the whole night (21
hours/day). The women even prefer that the other borehole (Dhumoole) will be rehabilitated, so that
the nomadic people can go there with their livestock.

The women also expressed their urgent need for a health centre and access to credit facilities.

conclusion
The capacity of the handpump Is too small to supply both for people and livestock. The handpump

is not fit for this heavy duty use. Ralsing mains and pump rods must be replaced every year. The data
on the well assume that higher capacities are feasible. Possibilities to rehabilitate the Dhumoole

borehole should be investigated.

Cost estimate
Solar system, submersible pump 30,000
Reservoir 25 c.m. 5,000
Distribution 500 m. 50mm HDPE 1,000
1 standpost 500
Total 36,500

Number of houses: 150
Number of inhabitants: 3,000
Investment costs per capita: 12.1
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Ulayn

18ne; o escription

The town of Uayn {4858 m.) is located 124 k0, SE of Posaso (* ' km. [foorrar e road), It sounts 459
Wuses. Nas pomay ard iotenoaata seoooes and o dispan cey, The Dlacs was founcad whan in
958 ti oilcompacy ACIF captured the sprdog HHayn Nowada, s thas amark, il nction lor the ragicn
and duing the hoo soason people use it @S a re~ot. The min sgurces of come are livestock,

‘rankins ace and Gardening.
The most comimen disegses are malaria (which peopl.s take I i clsewhere accor lingto thevillagors),

TB, anacmia, hepatitus and little dia-hea. The people regara Ulayn 5 a healiny place.

existing water supply
In 1958 AGIP captured :ha spring Ufayn (575 m.) which is located 11.4 km. Monh of the town. The

water is franspori ad with a " GS pipe. This is the system which still funclior. « In 1988 Aquater laid
a 2* line parallel, but this pipe broke down alrady, despite the water of the gc »d quality. In 1979 the
governt.ent stortad to make a parallel system, but they stopp+d halfway, These pipes are used for
replacenent of th: old AGIP-pipas. Next to this THW delivered some pipes in 1392. Finally Africa'70
supplied 50 bags of cement and steel cables to support and fix the pipeline where it gets damaged
in case of sirong floods in the togga. They also supplied a new storage tank which hasn't been
assembied yet, because they think there is no water pressure to fill the tank.

In the transportline there aru several branches for gardening and livestock, There are no wash outs
or airvalves (taken away).

The spring is easy to reach by car, while the last kilometer has to be walked. The WDA made nice
stairs which gives the impression of a touristic mountain walk between the frankinsence trees and the
'monkey caves'. The capacity of the spring is estimaled at 15 Ips (Faillace), the EC = 790 uS/cm, pH
= 7.6 and the Total Hardness = 350 mg/l. The springbox s overflowing, but the mission could not
make a discharge measurement. Other springs drain in the same section of the togga.

The town has a small distribution net with 100 houseconnections (30-40 functioning) and 3
standposts, The storage capacity Is app. 70 m®, which is only used as an emergency (when pipes are
washed away by flooding) storage. The network is branched with GS-pipes of 2*, 1%4* and 1*-diameter
pipes. The condition of both transport- and distribution system Is very poor.

During the day the water is supplied to the people and livestock, during the night it is used for the
gardens, Distribution and management appears to be on ad ho¢ basis and unformal.

Untll July '94 the water was supplied free of charge. At present the water is sold for 3.000 SSh/month.
People with a houseconnection pay 5.000 to 10.000 SSh/month, depending on the existance of a
home tank. They try to sell the water to nomads for 2.000-3.000 SSh/drum, but it Is difficuit to convince
the nomads that free spring water is not free of charge. The revenues are just encugh to cover the
costs for the fuel of the old landrover with which they carry out the necessary repairs. There Is a water
committee (4 men, 1 woman) in which the woman Is included because she has to represent the
women headed households.

During the government period there was a WDA-workshop, which employed 12 people, from which
the most of them are still in town or available.

request llage

Their main request is to install a new 3" transportline parallel to the existing one. The purpose will be
combined domestic water supply and water for live stock and gardening. Next to this they asked for
tools (weldingtrafo, pipecutters, flushing pump) for maintenance.

On our question if they would accept HDPE-pipes which have to be burried in the ground, they replied
that they preferred an excavator to do the Job and did not trust plastic pipes under the rocky
conditions and In a pastoral soclety. But for the last 3 km. they accepted the plastic plpes, where as
the soll is more suitable for excavation and regular control possible.

conclusion
Although at the moment Ufayn is still supplied with good water, the system is completely wormn out.

it will take a few years at maximum before they will not be able anymore to carry out the necessary
repalrs.
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Transponina 3,000 e 80 mm, PVC
Tiansportiing 4,200 11, 3 Gl

F e volr 500 m,

Distribution 2,700 .

12 standposts

Inst. + housa connections

Renhab. office + store

Total

Numbar of house«: 350
Numbar of inhatyiants: 7,000
Invesiment costa per capita: 36

18,000
200000
10, %10
4000
6,000
5,000
10,000
253,000
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Qaer i des - ition

The wiage of Unuun, indicate d . 0 the RAF map 1< illag-« namea unkvown', is oca:- o the Dandaty
Road “etweoay Balin Dhvdin and E1 Gal, oSt g tew km boelies the junction o Qanitadis. It jays at b
altitiuo— of 525 1y nnar the goge of (b platean, 80 he ses wera count- §, of wtueh a number
trmperary. A peararcn was nal cary wualthy, Lot batuy than 8alll Wa'avry, Incoimna comes from
livestenk, coninerce and mig: ation,

Thietre 1s a kornie sehool ana a dispensary, whareas a | rmal sehool was found in a povate ouse,
Mantioned diseases were mataria, *TB:, vancer (1), anaem s and a lot of diarchoea,

Exis!ing water supply
Tne villaga is relying on berkadis and lankers, It has 35 lined berkaas, 10 unlined on:.s ("unfinished").

5 berkads waere broken. Berka s are stificient fur 1 1o 2 thonths, Up e S Gal there s 010 ottezr water
sou e, peorie said. Tankers come frem Bug, for which they pay 20,000 Ssh/drum. The tankers are
arranged by the elder in Bosaso. Tankers normi-ly fill the drums, and not the berkac!s People do not
trust the water in which the mosquito larvae are vvident; they believe thoy get malinia by drinking.

request of village
No

conclusions
Berkads seer to be the only possible source. Ground water in marly aquifers will not be found within

200 m. No wadi can be used.
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gencral description

Wa'sy o s avillage win app. 130 houses (ccording 9 eldy s 500), kapted £1 anncith or Gardo. The
village was fourted o 1987 and sas e samw oo o function as Xacoo, M, 0 oua L incoin2 s
livestack, The villige haos high flu ualions i pops ianan,

Exising water supply
Wher: they lirst siarted tne village, the w iter was “rought .~y tracks, Later they started to build

berkacs. There arg app. >0 berkads, from whice two are cormunet. The first one ws built in 1975
by the community ftselt, the second ona with neip from Al care in 1994, Alicae wpplied :ools,
cement and fual for the trucks.

In 1988 Aquater has driled a barehole for the construction of the road Gardo Bosaso. The borahola
dept'1 is 250 m., watertable at 180 n. Tha Yorehole is blocked with stones. Ti:2 quality was said as
to be the same as the water from Ohahar. ‘| he story is that this borehole was vperated for 4 months,
mo:tly during the nights. They took the pump with them when they left the village and promisad to
come back with one with a bigger capacity. This didn't happen because of the collapse. Aquater also
constructed a 25 m” reservoir and 2 standposts in the village. All the pipes are looted during the war.

The water of the berkads is sold for 3.000 SSh/drum for livestock. It is free [or domestic use. When
the berkads have dried out they buy the water from trucks for 20.000-30.000 SSh/drum. It is estimated
that 40% of the village can not afford this tanker-waterprice and leave the village. The nomads who
pass and can't alford 3.000 SSh are supplied free of charge.

Asked after diseases we were told that malaria is first (increases during rainy season and Is clearly
related to the berkads by the villagers), second is TB. High blood pressure and constipation were also
mentioned. Children suffer from diarrhoea. No high death rates among chidren were reported.

request of village
The first prority was put at the rehabilitation of the borehole and pipelines. Secondly they asked us

for assistance to control the erosion of the togga which is affecting the northside of the village.

conclusion
The only alternative for the berkads seems to be to drill a new borehole, and connect the reservoir

and standposts again.

Expectations for yield and quality are: medium to low.

Total investment costs for a complete rehabilitation of the Aquater system would be app. USD
100,000, which would be >67 USD/c. A reduction in price to app. USD 75,000 could be possible by

driling a new borehole and relocate the reservoir.

The village expressed their willingness to establish a water committee and were confident in their
capacities since a community sense has developed.
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Xafun

general description
The village of Xafun Is located on the Island for the coast of Hordio and counts 200 houses. It can be

reached by road from the south (Bander Bayla). We took the boat to the former harbour on the north
side of the island and walked almost 30 km. to the village and back. Therefore we had little time to
sit down quietly with the villagers. They were also not very happy that we arrived unannouced. They
would have organised a closer landing to the village by boat. Their next complain was that they
received several missions each month (?!) but this never altered in concrete support. Xafun has the
same history as Hordio but looks a lot more better off.

Existing water supply
Xafun gets its water from a well In the dunes, 1.6 km. outside the village. The SWL of this wqell is 5

m. and the EC = 3750 uS/cm, pH = 8, T.H. > 370 mg/l.

There is another well 6 km. outside the village with sweeter water, which could not be visited by us,
which has little capacity according to GTZ. It is however possible that this well can be developed
better and will deliver sufficient water.

request of village
The people of Xafun were divided over which well they preferred to be developed. They agreed on

the request for a transport line to the village and a storage tank with a sellingpoint.

conclusion
The existing well does not deliver water of acceptable quality, Therefore the alternative well which is
located at a greater distance of the viliage should be Investigated at its potential and quality.

Cost estimate:
Solar system, submersible pump 30,000
Transportline 1,600 m. 50 mm. HDPE - 3,200
Reservoir 25 c.m. + standpost 5,000
Total 38,200

Number of houses: 200
Number of inhabitants: 2,000
investment costs per caplta: 19

Alternative: if enters in priority lict: order 6 km. of 50 mm HDPE extra, than the source with better
quality probably can be developed.

Total costs: 50,200

Investment costs per caplta: 25
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Xamuere

Guneral deseription

Xovuura 1 sitvated 20 ke NWE of Timirshe along he Oancala Foac at an astads ol =0 a0 lags
inthacentre of a widarnng vallay, which cormes from the: fool < Jes ol the: Mown - Zone; JYiitsh
smai ana hig bouldars cover the kilonmetres wica vallay,

Fhavillag + doesn 't g2 a livel. impeessan most of the noen beang else. Faw small shaps aré found,
Housns are paitly in 1one, partly tamporarily, surounds s are not clean,

Servicas ara 1 korar.c schoul and a clispensa ;s n a hause. Macticings e no reguiarly supplied,
The vifage has colizcted stenas to buld a school, Malerda, Heptitis and Anacona at is aighest
ranking dis«ases; diarrhoea was answered to be not fraguent,

Frankinser:e and livestock are the major sourcos of income, bit some ! wming plots are found, of
wiich one uses walwr from a well, Commerce was said lo be of in portanie, too.

existing water supply
Vitagers have dug a pit in the wadi bottom at 800 m from and at 8 m below 7= village. It has

permanent water, but after flooding, they have to construct agai, They built a new wall on a small
[avee In the wadi bed, but the ditierence in water evel botween thie wadi bottom and th 2 water in the
well, just aftar some rain, demunstrates a low pormeability of the upper layers.

Another well was dug 2 years ago naar a farm vun another levee. The well is 3.6 m gep and water
level is at 2.1 m. Water quality is good (EC = 500 uS/cm; tranwparent). The 4 nid were dig by 3
people in 4 days (0.33 m3/man day). They didn't take any salety measures against falling stones,
Permeability is not very high, as 4 men can empty the well in 4 hours with 20 | buckels,

request of village
Request of the village is a water lifting device to bring the water into the village (a wind pump was

mentioned),

clusl
The village Is suitable to be supplied by an improved shallow well. Flood risks in the wadi are
unfavourable for alternative pumping systems.
It Is advised to try to dig a well near the village at the wadl side, as the aquifer stretches below the
village. Attention should be given not to locate the well In a drain or too close to a latrine. If not
feasible, an Improved well in the first wadi from the village can be made and a handpump Installed.
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Lirtio

general description
Xiritro (.20 m.) is Iocauad 45 Lm. TE freon [skushubi i, s a iast growing villag - ith .. housas 1is

aville; » which hves f: .in eesto s Wa stop dad her o dri - 3 @@ a. lalk=d v a & caprainat 1 ap
who ¢ id home ‘or heat i aast . He remeinbers:  he place as beir | ong Hiouse 45 y-rars aan, | le
explaiced US L OUr Gueshon L we Saw very few childin that vt the a2 of seven most of the
children staid ~ith tl.@ nun:ads.

existing water supply
The villaga has 50 lined barcads, from which 5 werr broker. . ha wat:r last for .- »p, 5 months. In 1962

a borethiole wi-s drilled 25 =in. away, but i und 1o e dry. No other pecifications available.

request ol village
No direct riquest was made by the village. But the need was expressed for a general improvemnet

of the berknads.,
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Toyga & ~al/Mourtaln part

aenera dascription

Thee mission broughit a 1,5 rray visa 0 the aountain pant of the Togga caceol in ZJandais District,
rutining trom Dhadisr in the Boghe moantar 0 Belli W atay o the lower (each: s The mic..on ha
a ook in vora than 14 villagass with 7 )-80 @ uses. An satima o ed pumbad of 550 1ouses weare sean

from the rnad cepr 2senting 7,000 to 1000 inkabiteons, The villages ncludlea Afxar.ago, Anjol
Adjille/Tun o asaale, Dharin, Harays, Kaedini, G tha, Danetamale, Daly Madaw, Gag'ir, Snebah, Kayaxas,
the 3 L)naof:r viltagis and 1 2 Dasan village...

Three examples @+ given baolow: Alxarago, Diadar and Shebab/Kayaxa

Tha mountin area is inhatited aireacty for many centirias, but parmanent settlemaent only started 39
years ago. when the berkads were introduc |, and tha villagars opencd the rowdfirack along the
Togg1 Jaceel.

water situation

The area was selectad to represent an area of dilficult groundwater and surface water conditions,
Fermanert groundwater is very deep, shallow groundwater might Le available on a parmanent basis
in only few exceplional locaiions and the river runs only a few days per year,

People hava constructed ber-ads and collect riv:r water in plastic drums after incidental rain storms,
Water stays for some months in the berkads, and are replenished by tankers from Bugq, for which

people pay 18,000-20,000 SSh/drum in all pla::es.

A few places were encountered where there have been seasonal wells in the past. East of Dhadar a
place was indicated where people recorded an anclent well, which had been closed three generations
ago after an epidemic. Near Daly Madaw people indicated a place In the river bed where there had
been a temporary well, before. Near Shebab there is a dug pit with seasonal water, just below a water
fall in a branch river.

Wast of Xijiile/Turmasaale there are some seasonal anclent wells in the wider valley area.

All these places represent situations with a temporary aquifer on top of a impermeable bed, but do
not represent a parmanent solution.

Solutions

There are no easy solutions for the water problem In this area. It is difficult to find water with shallow
wells, and these wells are easlly destroyed by floods and never

Also In the Dhadar plains, the prospects for shallow water s limited. The anclem well was made under
different conditions. later erosion has lowered the water table in the depression, which Is the reason
why no water was encountered In two recently dug wells of almost 20 meters each.

An exceptlonal situation was encountered in a depression between the three Dhadar villages, where
a semi-permanent pool is used by the communities. Probably, the water is on a suspended aquifer,
which does not dry in the dry period. Improving this pond [s risky, as the impermeable basis can be
destroyed. it will be better to construct another pool adjacent to the existing without destroying the
delicate equilibriurn.

Other solutions may be the construction of small dams (surface or sub-surface dams). The mission
could hardly find suitable sites during the short visit to the area, Major problem is the permeability of
the marly sub-soil. There were some good sites for sub-surface dams, but the risk is high that the sub-
soil will drain the reservoirs quickly.

A site for a potential dam was demonstrated by one of the Dhadar village leaders. This site Is
promising and worthwhile to give it a try. Another site was found just downstream of the water fall of
Shebab.

In the lower area, downstream from Dharin, protected shallow wells might be an option which should
be tried.
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Qennral

Alxar00 lays 1 Qandala Distict. 12 km wast of the Salli Dhdin dancala Heod at tha entrance of iha
mourt in stredch of the alley Tegga Jace o, et iing from T, Atxarageo iays at an aftitude of 690
m, anct has cround 80 wouses, of which nost of storw and plastared. The Jllage wvas founcad in
14968, alter iz construction nf tha road te Dhehar o tays 12 ke aast of Xifii Tuurmassaale, a similar
mut historicaly more irnponant village (residence of the "bzadade ), which wivs stiorty visited Ly tha
mission team,

Paople com:: ir the high seaso: ' from the coast t- th: villa . Services are n* amal with only a koranic
s..hool, whe:e- 5 the children yat formal educat m in th-: shadow of a lrews, Malaria, Hepatitis and
Ana=mia rark highest among the diseases.

Attempts to stan farming have failed, so lar, b=c.iuse of i 2 shont length of the rains.

exisiing water supply
The village is relying on 20 berkads and a tank ¢ supply from Buq. In former days, the water was

nrought by camels, Shallow wells have never been tried, Lut the river is wild and wide.

Of the 20 berkads, 5 are broken. An extra 10 unlined Herkads is waiting for (naterials 1o finish. Soll is
sometimes too solt (marls). Some berkads collect the water from the village, which leads to high
contamination. Nomads can buy the water for 5,000 - 10,000 Ssh/drum,

In dry perlods, *he tanker comes 10 limes a week (70 m3/week), but in some years, lhere is no need,
Tanker price is 20,000 Ssh/drum. Water is supplied to drums and berkads.

request of village
The request is to improve the water supply. Their ideas are: bigger berkads, supply of digging tools

or come with an excavator. Other ideas are welcomed.

conclusions

The village makes a huge investment on berkad construction and made an attempt for rain fed
agriculture. People are prepared to participate.

The marly hilis indicate that clay layers may form local impermeable layers on which suspended lenses
can be found.

Small tributary valleys, coming from the marly hills may give some potential sites for groundwater or
surface water dams. But the permeability of the rock as well as the sensitivity for soil erosion are
limiting factors.

Berkad Improvement and search for shallow groundwater are the only possibilities.
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Dhacia

gena g dastipion

Chadar 6 ot of the 6 vilages vhochara looated in a depescsnor 0 tha highaor maunlaing zeoe ot an
eiavation of 11530 - 1450 masl | e reachiod wong; e valiay sjya dacesl Thevillige was lounded
i 1900, aft Tha self-hived road construction and ane ol fhe seltle - arrived weis Comant to build a

berkad Howeoor, tha areahas Laon occupod alieasy tor ceraries v b peobalily anc ot settlements,
Remnants of {jraves wers fousd averywhars The arclent arcostors of ihe clan sre buriad inthis area,
as well.

The cantral pat of the dapressicn is frequently Inuncated, af small aaas of gicen grass were found,
Tha other part o the arsa is defoesled, and arosion starte ! alread!y deceninl . ago.

he group of villagas hive about 300 houses, It is said that about 20,000 peopi= ara basad in this part
of ihe mouniains, One village has a peorer appoarance than the otniers. Tha link to Bosaso and
Qancala is quia strany. People can reach the tewns by foot in 2 days. Most of the villages are
cccupied by women and children. Major source ol incore Is scasonal migration labour, Other sources
are livestock and frankincense.

In otal, the 6 villages have 3 keranic and 3 formal schools. The only dispensary is out of use.
Major diseases ar: *TB", malaria and hepalitis. Cholera is sometimes epidemic.

existing water supply
The villages mainly rely on berkads; 30 lined ones and 12 unlined. Five or six berkaJs are leaking. The

first 35 years old barkad is still functioning, but technology didn't evolve, afterwards. Water is sufficient
for 2 months for people and 1 month for people and livestock. There is 1 pool between the 3 central
villages which keeps water for 3 months.

For the remaining period, people rely on tanker supply over the very bad road, 10 times a week, for
which they pay 20,000 Ssh/drum. They don't sell the berkad water themselves.

A young man has tried to dig 2 shallow wells with labour from Bosaso ("Ethioplans®). At 15 m they
reached maristone, but no water. One site was shown where there had been a well, 4 generations
ago. But a disaster (e.g. cholera) had killed thousands of people and the well was abandoned (filled).
One of the elders had bought 1,000 bags of cement to build a small dam, but was unable to organize
the labour.

No roof catchment has been constructed, yet.

request of village
The villagers are seeking for alternatives for water supply and asked advice.

conclusions

For the 2 pilot wells, it was recommended not to dig deeper, For other attempits In other places, a pre-
survey with hand augers (or a small bore machine) is recommended to safe labour. Down the ancient
well may be a good site, but erosion has probably dropped the ground water level.

Other alternatives Is surface water collection, Reasonable dam sites can be found, of which one was
indicated by the elder. Spill way design, connection with the hill slopes and environmental aspects
need further consideration.

A war can be constructed (manually) just downstream of the present pool. It is recommended not to
deepen the present pool, as the suspended aquifer might be disturbed by such an action.

Hence, the area has sufficient potential to look for aernative water sources.
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