3-2-5':Qﬁality‘of Water

‘Table 343 and ?19; 3-10 show the water quality, mainly for elec-
trical condﬁctiﬁity, on the water obtained from the water out-

crop examined at the Project area.

Table 3-2 The Water Quality from the Water Outcrbp.

: Water I ' | ' Electfical
Water - Classification | temperature PH - conductivity
outcrop o (o) o N {uq Zem
Rivers 29,0 7.0 1,000
' Reservoir 29.0 7.0 ' 1,300
Surface
Water : wWater N ‘ - .
y 29, 6.5 920
Channel 9.0
brinking 28.0 - 1 7.0 1,600 - 1,750
Water 29.0
' 28.0 - 7.0 -
; . 1,420 - 2,900
Ground Deep well | 59 o 7.5 ‘
Water Dhallqw 27.0 - 7.0_- 2,400 - 8,000
well 30.0 - 8.0

In the. case of surface water. temperéture-is 29°¢C, pH is 6.5-7.0
and electrical conductivity 15 920-1,300 p/cm, On.groundﬁater,
water temperature is 27 c-30° C, pH is 7.0-8.0, and electrical
conductivity is 1,420-8,000 u/cm.

Comparéd to the surface water, the electrical conductivity of
the groundwater Is larger. The shallow wells have a larger

electrical condﬁccivity when compared with the‘deep wells.
When thislsurvey wés conducted, the water quality of a number

of deep wells could not be exanined, because the wells'wére not

operating due to the high discharge of the Shabelle River.
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However, Faillace (I964) and Macdonald (1978) measvred the
electrical conductivities of the presently used wells, and

published repoxts.

As shbﬁn_in Figure 3fll; the électrical conductivity of the
groundwater around Beled'Amin is 1,800 uﬁfem, the lowest. The
closer the distributlcn of the groundwater becomes to Qorydoley
and Shalembood from Beled Amln, the higher the water's

electrical conduétivity becomes.

For reference, Table 3- 4 shows the results of a water quality
analysis of the deep wells in Beled Amin and Shalambood, the
Shabelle River, and the drinking water of Qoryooley and the
Refugee Camp 2,

According to the analysis, the salinity of the deep wells is’
between 1,300 and 1,950 pﬂIcm that is lower than the Drinking
Water Standards determined by ‘the Government of the Somali
Democratic Republic.' Though the total hardness (CaCoB) is
comparatively high, the stratum of the Lower Shabeile consists
of deposits.carried by the Shabelle Riﬁer‘ During the period
when the river's water level is low, fine granules (clsy,'silt)
accumulate on the small shoals_tc_ferm irregular_clay;layers.
These la?ers of clay often include gypsum or other saliferous
elements. Naturally the ground water generated through this -

process has a high salinity.

-From the present data and sutvey on the water: quality it is
clear that the water quality of the Lower Shabelle is
'characterized by a high salinity ‘and total hardness. However,.
the groundwater at- the depth of the irrigated area around Beled -
Amin ‘has been recharging well because of the long agricultural
development history in the area where irrlgatien channels and
the deep wells for 1rrlgatlon were established Such_develop-
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nental processes raised the groundwater level and lowered the

salinity.

In fact, the salinity there 1s lower tham the

Somalia's drinking water standard though the total hardness is
still high.

The deep and shallow grOundwater (deep and’ shallow wells),

except that in the itrigated area around Beled Amin, has too

high a sal1nity to be appropriate for dtinking water.

Table 3 3 Peasurement oE Water Quality

Ho.

Locaticn

Gijene
Hoshalaay

Qoryooley

Refugee Camp 1

rafugte Camp 3.

sha!aambood
Azlenda GAAS
_Harr:a

Qo:;bley ‘
ﬁadﬁuman ]
Gaéwatrow
Bule Sheekh
Bule Sheekh -
Deg .;ghnaay_

Beled Aaln-

Beled Anin

Bated Anin

- .
Water Temperaturel(°C)

Speci nc Conductivity
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Kind of vater at 25,(__ 1uﬂ/cm) FH
shallow well 2.0 2,4 20
Shateelle River 28.0 1,000 1.0
brl.ﬁhinq wakexr 2‘?)-..0 ) 1,600 7.0
Brinking water 2.0 1,650 7.0
Otiaking watar . 28.0 1,750 7.0
Deep w.-le_l‘.l 32.0 2,400 7.0
Shalliow well 27.0 4,500 7.5
Shallow well 27.0 3,450 8.0
!b‘ater Reservolr 23.0 1,300 7.0
sr{auw well 30.0 1,000 1.5
_shallow Qéli 30.0 6,500 B.0
éﬁallov well 0.0 8,000 8.0
Canal o 9.0 920 6.5
néép well 28,0 2,900 7.5
peep wall{udy} 28.0 - 8.5 1,450~ 1,650 7.0 - 7.5
Deep well{MI8) 28.5 - 23.¢ 1,350' - 1,900 .0 - 1.5
Shallow well 295 2,500 7.5
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Table 3-4 The Reéult of

Water Quality Analysis

Shabelle

Ground Grouﬁd _ SHALAM— CaMp 2 ,. Qorg;oley Unit
water ‘water River bod Town
(141) (M38) o

pit | 74 | s | 106 7 7.2 7.15
Na s6 | om o 23 | 22 25 24 ma/k
x I 5 _;& 6 E N
Ca 288 . | . 298 .13 7 136 _ 160 282 n
Mg 81 88 a0 113 37 37 »
Fe 0.1 0.15 ' 0.11 Nil Nil 0.11 "
M “9.15 1.0 " 0l16 nil | mil Nil "
S A TR B T 57 213 105 | 108 "
$0, 713 £00 310 692 270 | 686 e
Ee |1.700  |1,9%0 850 1,950 | 900 1,300 uR/cm
Tps | 1,592 1,800 808 1,776 768 1,164 mg/L
T |1,056 1,112 496 936 552 856 "
HCO, | 362 362 193 435 121 145 "

3-2-6 Hydrological Characteristics

* According to Faillace's data (1964), the excavation depth of

in the Annex—9 (MacDonald ‘data of 1978)

present wells ranges from 60 to 225 meters with the majority

from 80 to 95 meters.

. A *
The specific capacity 1

_ . (S.C.: mjlh/m) to'show capécity of
wells, remains in the range of 1.0 ~ 65.6 m /h/m, with an

average 5.C., 15 m ihfm, and the maximum 65.6 o Ihlm, as shown

rThe Fig. 3—12 shous the distribution of specific capacity of

the existing wells.:
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The highest is shbwn at the Beled Amin
Area with more than 20 m Ih/m of S.¢.



The areas with at least 10 mjlh/m of §,C., has high water levels.
These areas correspond to the areas with rapid water level in-

creases,

Thé_éx#sting wells are feachiﬁg'the layer of saﬁd,‘gravei ljing

beiweeﬁ-10¥80 meters under Ehe surface. The main compdnent'of_

tﬁié l&yer\is gravelzénd pebbles to form a desirable grbﬁndﬁater
aquifer. This may be confirméd by ‘a high speéif{c capacity and

the transmission coefficiency (aﬁcrage"222 mzlday, maximum

759 mzfday),

From the fact that the storage coefficient 3 {(8) is in the order

of 1(]"3 - lOfﬁ, it is also assumed that this'gravel iayer is

confined aquifer,

*1 Specific capacity (5.C.):t - The aquifiers yield to one water 1eve1
’ : ' : unit lowering. The unit 1n general is
m3ldaylmo R

%2 Transmissivity (T): The figure acquired by coefficient of
permeability multiplied by the depth
of the aquif1er‘

%3 Storativity (8): The quantity of water discharged from a area
unit, according to the decrease in yater héad
unlts that are perpendicular to the surface of
the aquifer. In the case of unconfined water,
the coefficient is equal to, the effective open-
ing of aquifer, and in the case of artesian watey

. it means coasolidation, and the value'is 0.005 -
0.00005,
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3-3 Soclo-economlc and Water Supply Situation
3-3-1 Qoryooley Refugee Camps

(1) oOutline.

There are 3 refugeé camps in‘Qéryqpléy under the admini-
 strétion of UNHCR and ﬁRCi All of these 3 camps aré used
by the Somali who had lived in the Ogadeﬁ Bistrict of

| Ethiopia, and had sought asyiﬁm 3dring and af;ef the

. oééden War. The camps, established in 1977, have accom-
modated an‘increasing number of people peaking at 41,000
in 1981. An outline of tﬁose 3 camps.is shown in Téblé
3-5.

As one.of the refugee settlement policles, tﬁe Agriculture
Developument Pfogram has been pushed ahead by utilizing
Eétilp land and watef'ftom the Shabelle RBiver for 1rrif
gation. Corn is cultiyafed and efforts are being made for

the refugees to achieve self-help.

UNHCR has been providing various forms of assistante every
year, such as water supply for daily ﬁée, medical care,

‘education, food and hoﬁsing. (Table 3-6)

As for medical care, each camp -has (at least) one clintc
and 4 to 8 health posts, perlodically visited by doctors.
A Danish medical teamris in charge of this.

The Emergency Logistic Unit of UNHCR 1s in charge dfgfood
and ié pfdviaing once a month such foods as malze, méiZe
flour, 1entiis. cooking oil, powdered milk, sugat.ané salt.
Yood pr6v191ons are.béing checked by punching the hﬁﬁbér~
of-month section on a plastic card on which the name of
the head of the family'and the number in thérfaﬁily'afe
1ndicateﬁ. Each family has éne plastic card'deliVereﬁ in

advance each month,
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As for education, most of the children are studying at one

of the 5 classes 1n Camp I and 15 classes in Camp 2,

Ciothing of refugees generally looks good, showing that

'the assistance of UNHCR ‘and KRC 15 going smoothly.

Table 3-5 The Outline of Camp

._‘FA* "Camp 1 : Camp 2 Camp 3
Established 1977 1977 1978
Land arca km? 139 136 136
Road Bxigting Existing Exist.ing
'Bridgé_ - - -
Culvert
pOpﬁlgtion . 8,000 18,000 15,000
Fami ly | 1,831 2,411 2,653
iy rative 1 1
Community hall 1 1 1
TS PR B e
-S¢hool {class) s 15 -
Food warehouse! 1 T 1
;Post offlce  ) - - -
Police box - - -

'éus étation';" . - _
. ]
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Table 3-6 Foreign Economic Aid

{Unit : US$ million)
1981 1282 19283 1984 1985
Financial assistance. : not -’
{estimated} 10? 132 126 120 identified
| .
_ The plan
Contents is in force
Water supply 2 2 2 2 2z
Megdical treatment 3.5 3.5 3.5 3.2 3
Education 2.5 3 3.2 3 2.7
Food ap 96 94 20 . o4
House 1 2 0.5 0.2 0.5
Others 6 25.5 22.8 21.6 -
| .
(2) Status of water supply

" there is hardly any water flow.

There are no wells in the camps. The water for dailly use
is drawn from the Shabelle River after the purification

process. However, the water from the River 1s not avail-

“able during the dry season from December to March when

Therefore, a stable, year-~
round water supply 1is not possible.' Deépite the:gfbuhd-
water survey conducted near the camps by UNICEF in 1982,
the project utilizing groundwater for water resources has
been abandoned because of the high salinity found.r Since
then, several organizations and UNICEF studied the future
expansion of the raw water storvage reservoir and the water
treatwent system by combining a natural settliﬂg basin and
slow sand filter. After the study, the water treatment

system of Camp 2 was improved using this system.'
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But, there is a 1imit to thiq water treatmeut system due
to the exCessively high turbidity of the Shabelle River
water. Other camps still dépend on the Coagulo-sedimen-
tation system by use of PAC Coagulant. During the dry
season when the Shabelle River dries up, Camps are sup-
plied by tank lorries carrying groundwater in from
Shalambood.

Rach camp's Waferisupply'facilities'are outlined below.

Outline of Water Supply'Facilities of 3 Camps Table 3-7
Refugee Camps in Lower Shabelle : Fig. 3-13

Outline of insting Water Supply Facilities of Camp 1
Fig. 3-14

Camp 2 - Fig. 3~ 15
Canp 3 Flg. 3-16

"

Conception Drawings of Existing Water Facilitles
of 3 camps : Fig. 3-17

Adwinistrated bf 5 staff members including én expert (Dutch
eng1neer). the facilities' maintenance staff includes the
following, a foreman, 2 pump Operators, 2 1nspectors for

. Camp 1, 7 operators for Camp 2, S5 operators for Camp 3 and
a machinery techanician for Campsﬂ2 and 3., The maintenance

expenditures for 1984 were as foll@ws.

Personnel expense 316,800 So.5h

Repalrs ¢l . 13,200 So.Sh + 400 US$
G2 1,015,100 " + 5,800 ™
c3 185,200 " + 24,800 ™

Cost of chemicals Chlorine (700 kg) 2,000 uss$
Coagulant (8,000 liters)

4,400 Us$

Fuel cost Not confirmed, yet _

Total 1,620,300 So.Sh + 37,400 US$

The expenditures are entirely financed by UNHCR.
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Table 3-7 Outline of Watef Supply Facilities for Refugee Camps

Camp 1 Camp 2 Canp 3
: ] L
Established 1981 1983 1983
. ‘ 3 -3 3
Water Supply 60m” /day _ 90 m /day B0m”™ /day
Capacity (7.5¢9/day/person}| {5.0g/day/pexson)i (5.34/day/person)
Hater _ .
Served 8,000 persons 18,000 persons | 15,000 persons
population -

12.6 m3 x 3plants

Clear Waﬁgr
Reservoir

‘Operating hour 6 a.m. — 6 P.F. 6 a.m. - 6 p.m. | 6 a.m. - 6 pon,
Raw Water - S 3 3
Reservoir 3,500 m 5,000 m 3,500 m

‘ : : —]
B : Chemical Purifi~ } Slow Sand FiltersjChemical Purifi-
Purification cation Plant #6.0mxH3,55mx |cation Plant
facilities #3.65mx1 . 2m, 2 plants, #3.65m x H1,2m,

12.6m3 x5 plants

Clear Water
Reservoir
#3.65mx ) 2m,
12.6 ' m3 x ‘
2 reservoirs .

28 ms/plants
Clear Water
Reservoir |
#6.0mxH2.0m x
2 reservoir,

Clear Water
Reservoir
#5.1m xH1.2m,
24.5m3 x

2 reservoir.

Water Filling
facilities

2 public wacer
filling stations

(10 taps) and

1 donkey cart
filling station

50m3/reservoir .
. 20

3 public water
£illing stations
{10 taps) and -
1 donkey cart
filling station
in camp 2A

2 publi¢ water
filling stations
(10 taps) and
1 donkey cart
filling station

- 80 -
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Flg 3-17 Concept Draw1ngs of Ex1st1ng water
Supply Facilities of Refugee Canps

EXISTING WATER SUPPLY FACILITIES IN CAMP 1 AND CANP 3

=

| Slow Sand Filter Water
Reservoir
) wWater
i . Filter
The Shabelle River Raw Water Station
Storage Reservoir
EXISTING WATER SUPPLY FACILITIES IN CAMP 2
RN - | \k?ZRYVI
—_———
b =1 ) Co
Slow Sand Filter . .
i Purification
Plant Wwater
' Filling
Station

The Shabelle River - Raw HWater
. Storage Reservoir
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3-3-2 Area Surrounding the Refugee Camps

()

Outline

_ The area surtounding the refugee camps is located around

Qoryooley Town in the Qoryooley District, Lower Shabelle
Region, with land suitable for irrigation agriculture and
livestock farming benefiting from the water of the Shabelle

River, one of the two big rivers in the nation.

The area has a relatively large pOpulation including perma-
nent residents and nomads, The total population of the 20
villagés'surrbunding the refugee cambs and Qotyooley Town
is 110;530.. The breakdown of the populétiqn'is gﬁown in
Table 3-3. The'villagés.contaiﬁ rich foliage throughout
the year except during the dry Season'frﬁm‘Décéﬁbet to
March., During the dry seasén even the Shabelle River occa-
sionally dries up, therefore, not only livestock water but
drinking water for people beCOme§ short, In Qoryooley
Town, there are water supply facilitfes utilizing the water
of the Shabelle.River, as described later. Rowever, the

watet 9upb1y’facilities are ﬁdrking'intérmittentiy at pre-

sent because the water flow of the'Shabelie_River_be¢0més
extremely sm§11 in the dry season. ‘The water for daily

use in the villages around the Camps is entirely dependent

~ on the Shabelle River, because the gr0undwafer from shallow
- wells as well as deep wells is not at all usable for'drink—

: ing water due to its hlgh salinity. To maintain a minimum

amount of daily water duting the dry season, ‘the gfound—

water from Shalambood and Merca 1s provided for the area® 8
inhabitadts, . For livestock, thé water 1s acquired by dig-
ging the dried river bed. Under the present situation, it

1s becoming even more necessary to satisfy the infrastruc-.

ture of water supply facilities to securg a stable and

“year—-round supply of safe and clean water 80 as to create

a proper environment for health and sanitation to arrest
the settlement of the refugees as well as the nomads in

the area,
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Table 3-8 Populatién of Camps and Surroimding villages

@ his pield survey

' (B) Medical dffiég Survey (19_&4) |

- 85 -

Numbex popula- | Number | popula-| tion
of houses tion';- &6f houses :tion {1984)
|| Beled Amin ~28 | 280" | 280
Dijena 45 500 500 -
Mediina 70 225 230
azienda Goas 150 380 380
Urugle 38 115 120
@ | Musharai 18 .30 30
3 | Bullow Cusbooley 300 2,000 2,000
%3 | ohanada 45 270 270
§' Bule Sheekh 375 2,300 o | 2,300
x| Haduuman 400 3,023 1,400 | 6,980 3,020
§ Gaywarrow 855 9,000 157 7,740 | 9,000
¥ Qoryoley 3,500 25,630 | 25,630
& Sub Total | 43,760
[n] ] .
| Camp 1 8,000
Camp 2 18,000
Camp -3 15,000
Sub Total | 41,000
Total 84,760
. | Jasiina 223 1,161 | ' 1,160
i | Farxaan- 1,523 | 11,200 1,200 10,823 | 11,200
> Dharganley 30 ' 250_ _ 250
§ Bandar 150 2;007l: 1 3,854 2,010
2 Maanyofarax 400 2,480 530 4,530 | 2,480
;E Farkeero ' 747 150 _ ‘ 150
i Goygaal 600 | 3,200 260 5,240 | 3,200
ﬁ Aranoy 350 1,000 | | 1,000
§ Cabdi Cali 496 4,321 530 6,730 | 4,320
i | rptal‘ 25,770 |
Grand Total 110,530




(2)

Beled Amin and its surrounding areas, which are expeéected
to serve as the water resource of the Project, enjoy an
aBundant supply of good quality grouvidwater, In these
areas, the fruit farma, 1ike bananas, are developed by
uti!iaing the graundwatef during the dry season and the

Shabelle River water during the rainy season,

Infrastructure

The network of roads around Qoryooley Town and the refugee
camps including the Watcf resource, Beled Amin; is shown
in Fig..3«18. A road includea 2 lanes with'twb SO-cm'
shoulders and without side walks, The roads are p&Ved by
the aurface dressing méthod'(Afrlca‘s wost prevaleﬁt type,
lower in quality than Japanese rural pavement). The con—
ditdon of pavenments is very poor with holes éveryuhére'and
some tha road 1s raised here and.there due to poor patch-
work repairs. These conditions prevent cars from running

at a certain continuous speed.

All roads, branching from the maia road from Shalamboqd to
Qoryooley and leading to the viliages, are non-paved and
get mﬁddy during the rainy season prevehting cars from

passing.

As with roads, the bridges over the Shabelle River and the
irrigation channels are damaged with no satisfactory main-
tenance and repairs being done. The approach section of
the bridges and ‘the culverts are so heavily damaged that
the bridges' parapets must be repalred as utgently as pos-
sible.

EXCept for Qoryooley Town, there are no electric power
stations nor electric supply facilities. In Qoryoecleéy -
Town, electric failures often oceur due to the lack of

- fuel, The wate[ treatment plant 13 equipped with a diesel

engine, a pump and a 15 KW motor.’
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(3)

There ave virtually no communication facilifies cpnneciing
the Capital; Mogadishu, with Q&ryooley Town, VPartially.
because 6f the poor electric Sﬁpply. there are no tele-
phones connecting the -villages with Qorycoléy Town, and
also between villages, All communication depends on auto-
mobilés. As brOadcasting facilities, a national radio
relay station is located on the outskirts of Qbfyooley

Town.

Status of water supply

Only Qoryooley Town is provided with water supply faci-
iities among the villages surrounding'the refugee camps,
The water supply conditiéns for daily use of the villages
are shown in Table 3-9, Most of the villagers use the
water of the Shabelle River or water channels during the-
rainy season and carry it to each house. At certain vil-
lages, they use the shallow well water with a high salini-

ty for mlscellaneous use,

The detailé of the water facilities in Qoryaoley Town are

‘explained in Table 3-10. The town people are supplied

with water from the Shabelle River, after béing-treated by
natural settling basin and slow sand Filter. They are
supplied from 6 public water filling stations, a honkey
cart filling'station, 20 house connection fox pﬁblié use
and 60 house connections for domestic use, At each public
water filling station a persoen in chatge of water rates
collection, appointed by MDA, 1s posted during the water
supply hours to collect the charge of So,Sh | per. 100 2.
The water charge for 60 house connections for domestic use
is So0.5h 120 per month. It is the woman's job to go to
the public water filling stations. They use jugs (20 - 30,
ifters) or buckets (104) for carrying water back to thefr

. housea.
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Near the waier_pﬁriéicatioﬁ stétiohs.a donkey cart filling
station, which is exclusivelyIEOI donkey carts with a_200—
liter erm, ié located and‘éhé wétér is mainly used for
selling. The water is sold at So.ShIQO for 2b0 liters,

When the Shabelle River or the water chamnels dry up dur-
ing the dry séésbn'frOm'Decembgr to March, town peoﬁle and
villagérs dig in tﬁe'rifer or water channel bed to obtain
the subsoi} water for their daily use. Wealthy people go
to Shallambood te draw water or buy water from water sell-

ers at-So.Sh 40 for 200 liters, double the normal price.

In any case, a stable and safe water supply is guaranéeed
only in Qoryooiey Town during the peried when.there ié a
water flow in the Shabelle River. Because of such water
supply conditions, the generation rate of water-related
diseases {Table 3-11) and moftality are comparatively quite
high in this region whefe a large populétion is concen-
trated. '
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Table 3-9 Water for Daily Use in Villages around Camps

r;u‘ater for daily use

ordinary

Water for daily use
‘Dry season

Beled Amin Shallow well{one) -
o - . . Lo B Ditch excavation,
ca . ¢ .
pijena Irrigation dltch. Shallow well (one)
Mediina Shallow well{three) - ]
o irrigation ditch(man- . . .
¢ bit x t
Azienda Goas power transportation) itch e cavation
T

Urogle.

Musharai

1t

F—— —

Bullibw Cuskbooley

“

Dhanada

Buié Sheekh

Shabelle River {Donkey
transportation )

Riverbed éxcavation of
Shabelle River

1 Shallow well,

Baduuman Shakelle River for
miscellaneous water
Gaywarrow Shabelle River Reservoir {2 km away)
Jasii Shabelle River Riverbed excavation. of
asiina Shabelle River
Farxaau Irrlgat%on ditch, Reservoir {2 km)
' reservoir . -
pPharqanley Irrigation ditch Ditch excavation
e 1 . Hiverbed excavation of
Bandar Shabelle River Shabelle River :
—_ | — — =
Maanyofarax " "
Farkeero " "
Gorgaal Ay i .
Aranoy " "
Cabdi cali " "
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Table 3-10 Existing Facilities of Qoryooley Town

Capacity : 600 n?/day

10 hour operation

Raw watér pumping plant
41.25 H.P..
3" x 160m

Diesel engine pump

Coppér pipe line

(from Shabelle River to Raw Water
. storage reserv01r - Basin}

Raw water storage reservoir

Capacity : 36,000 m3

Raw Water Storage for Dry

Season (for 2 months)
Natural settling Basin

settled pumpinq-éféEiOn
41.25 1,S.

Diese} engine pump

Slow éand‘filter

126 m2 x 2 basins

Filter speed for 2 pools operation;
5.7 m/day

Filter speed for 1 pool operation;
11.4 m/day

Pﬁrification pump basin
Foundation RC
circular type,

reinforced concrete tank

#9.3m x U2.25 152 m® {for 2.5 hour)

Elevated fank
. Capacity
Head

25 m? X one
GL + O m

Water distribution pipes
3" x 1,820m

Steel pipes

Public hydrant

publlc water filling stations (with 5- hydrants}
{2 public water-filling stations are located near overhead tank

{25 m?® x H3 m))

1 donkey cart fiillng statlon

Each water supply amount of
donkey’ cart filling station

No.l .10 -.15 m3/day
No.3 25 - 35 m*/day
No.5 30 - 50 m?/day
Donkey cart filling station

I3 public water stations and a

No.2 35 - 50 m?/day

No.4 10 - 12 m*/day

No.6 25 m?/day
40 - 60 m?/day
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Table 3-11 Occurrence of Disease Affected by Water

Yo

Region " Male Female Total
Banadir 25 23 | - 24
Bakool . 1] 0 0
Ba;’i : 0 _ _' 0 0
Baidea 580 _ .67.0 6§30
Qalgadua w0 | 200 120
Qedo i00 . 0_ : 4.0
Hiran 131.0 1280 129.0
Lower Ju.ba : 2050 Vl 87.0 1960
Lower Shabelle | 1740 1880 | 1820
C(;,nlral Juba 9170 8. 1.0 . 9160
Mudug . 95.0 810 880
North West . 26.0 220 24.0
Nugal 140 6.0 3.0
Sanag . g - 1LO 6.0
Togdheer 2‘7.(? 700 5140
W. Qat 1.1 21. 1.7
Ncmads 10920 4 5.6 7 60
Total 6 5.0 620 630
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3-4 Stdtus of Existlﬁg Wells and Fécilitiés:
Groundwater development of the Beled Amin district started in the
1960's for 1rrigating banana farms. At‘least 67 grdundwatef wells
were drilled in 1964. These wells were drilled by the Italian
Farmer g Joint Capltal._ But, because of economie¢ difficulties -
that.tdok place later, this Joint entity was dissolved in 1966,

_and the project was taken over by the afficially recognized or-
ganizatidn called the. National Banana Board in 1970, Since then,

all financing for groundwater well drilling has been arranged by
this organization. By 1976, at least 65 wells had been drllled

In 1982 a company called Somali ¥Fruit was established and they
have excavated at_least 30 wells up. to now. These wells were alkl
drilled with the help from ltalian capital, and only Italian drill-

ing machines and equipments weére used for the operation,

The majority of existing wells have 'sizes' ranging from 200 to
400 mm in finished diameter with 400 - 600 mn in drilling dia-
meter, 60 - 95 mm in depth. It is reﬁorted that the construction
of these wells was carried out with steel caéing.pipes'and strain-

ers, uslng the rotary method and percussion boring methed.

In the case of the percussion method; excavation accidents like

jamming are more likely to occur.

" The surfdce4drivlng type tdrbiné ﬁuﬁp with a diesel engine (60-100
HP) and pumping capacity of 40 liters to 50 liters/sec (144 -~ 180
m lh) is used

‘The §Ump:hgﬁse is simple enough to protect the'dieéeljengine from
rain and"ditéct sunlight, The diesel engine 1s'remdvéd for's
months frot April to November when the water of the Shabelle River
is used 3nd returned fof 4 wonths from December to April (dry

season)
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Fig. 3-19 Conceptlon Figure of Existing Water Supply Fac111t1es
in Qoryooley Town

EXISTING WATER SUPPLY FACILITIES IN QORYOOLEY

LWL =GL + 9000
5 taps X 5 placeg

| PS EP}“' =T
— PS | @._I

5 — -—

a——a

Existing : N .
Elevated -§low Sand The Shabelle River
Tower Treated TFilter Raw Water

Water Storage

Reservoir Resarvoir

Fig. 3-20 Existing Water Supply Facilities in Qoryoqley Town
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4-1

CHAPTER 4 CONTENTS OF THE PROJECT

Purpose of the Project

As nmentiened in Section 2-5, the Ptéject coneritutes:part‘of?the
Establishment Project for water snﬁply; aimed ro'suppiy'erabie;
safe and clean water to the 35 vefupée camps accommodating 700,000
refugees, as well as to}provide infraetrdéture'for the surrounding
area, while promoting the settlement of.the3refugees. the Project
shares the establishment of water supply fatilities for the 3

refugee camps in Lower Shabelle Regfon. -

In relation to the Project, establishment of water Supply:facili-
ties using groundwater as water resource has been cowmpleted, or

is under way for reglons other than Lower Shabelle Regilon, 1.e.

. Northwest, Hiran and Cedo regions.

Execution of the Project set solely for Lower Shabelle Region,

has been delayed, since good quality groundwater is not available
in the neighborhood of camps and must be obtained from Beled Amin,
19 kn away from the camps (see 4-2-3), for a stable and year-round

supply..

. The Project is concerned with refugees, but shall nlso contribute

to the progress of the National Hater Supply Decade through the

arrangement ‘of water supply 1n the area concerned

,Futhermore, by freeing the refugees and nomads from dependence
upon the Shabelle River with a etable supply of ciear and safe
_water, it becomes pOSSible to have them engaged in development of -

”agrlculture and stock-fatmlng in larger areas of the Lower

Shabelle Region, which has a high potential, thereby making it
possible to eventually exert a Eavourable influence upon the

.. National 5- Year Development Plan, whose major aim is to develop

agriculture and stock-farming.‘.
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4-2

Examination of Basic Items

Prior to preparation of a draft plan for satisfying the basic re-

Quirements..the following items were discussed with the Goverament

of Somalia and examined through site surveys.

4-2-2

Target Year

The . target year 1990 of the Natlonal Water Supply Decade of

Somalia shall also be adopted here, though it 1s not specified

-in the written Requests,

The funds for the National Water Supply Decade with its comple-
tion aimed at 1990, depend mostly upon foreign aids, and by 1984
the Decade has secured only ll%.of the intended total fiunds.
Thus, in this situation, it would not be reasonable that for

the Project alone a long-term plan be set on a large scale, be-

"cause it will lack praper balance with other projects, unfavor-

ably affecting their progress. Thus the target year of this
Project shall be set to 1990.

Served Areca

Not only the three refugee camps but also QOryooley-TOWh and

villages in the area surrounding these camps shall be served by

the Project. This is intended té meet the Requests which have

'Been prepared with a view of providing the refugee camps with a

better environmeént to facilitate tefugéss setiling'&bwn while
securing the infrastructure for the neighboring areas for the
better iiving of the people of the Lower Shabelle area, ‘dnc¢lud-
ing refugees. ‘AS water is planned to be taken from the ground—
water ressufce at Beled Amin, the villages situated slong the
transmission'pipeline connecting this resource to the intended

sexrved aréa_of;thé Project should preférably be served.

'Aécordingly,'fﬁe served area iﬁcludés'the three féfugees camps, .

Qoryooley Town and 20 Villages (see Fig. 4-1). Of these, the

camps, Qoryooley Town and il villages (whosé pame is surrounded
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4-2-3

by a square in Fig, 4~1), water is transmitted directly to the
vlllages by transmission pipelines and are supplied with the

aid of a public water. filling station provided in each village
(hereinafter referred to as direct served avea). The remaining
nine villages 1y1ng within 4 km of the nearest water transmis-
sion pipeline, undérlined in Fig 4-1, are supplied by a donkey
.cart filling station si:uated on the transmission pipeline
(hereinafrér referred to as indirect served area), to which peo-
ple must go to secure water, This pipeline 1ncorporat¢s the
service water quéntitj and preésure necessary for direct water
service whén an: extension of the Project is made in future,

The time for a villagér to go to secure water from such a donkey
cartifllling station and.come back to his village, which is
covered by the Project, will presumably be no lénger than 1 hr,
and 40 min,

Water Intake

(1) Water Resource

As a water resource in and around the Project area both
 surface and groundwéter is'éVailable. Surface water is

not considered to be suitable as a source of water supply,
-because even the'Shébelle_Riﬁer, which_has a.great_catch—

ment basin, ceases to flow in the dry séason, 1i.e, December

through_March.. The groundwater obtained from shallow wells

is alsﬁ_unsuirablé as drlnking water beécause it contains a
high salinity., Thus Only groundwater qbtaiﬁéd-from deep

wells can be used as the source of water supply.
Even deep groundwater ﬁay cohtain salinity, according to

its IOCarioﬂ,_so that care must be-taken whenr10cating'the
position of the water intake,
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Existing data and the analytical results of this investi-
gation are detailed in Sec. 3~2. The deep groundwater is
disttibﬁted in a‘ favorable aquifer which lies 10-80 m below
the current land surface and consists of sand and grit,
This deep groundwater is confined, and the water head is
at its maxinum 1g.thé'neighborhood of Baled Anin and re-
duces toward Qoryocley and Shallambobd. The saiinity_con—
centration is lbwest_in the neighborhood of Beled Amin and
in¢reases toward Qoryooley and Shallambooed., According to
Sbmaiia cfitéfion:fof drinking“ﬁétef, the salt concentra-
tion sﬁéllrﬁe less than 2,000 ppm; and the areas meeting
this criterion are a region extending from Beled Amin to
Sarde Saalax and 3 km southwest theréof and a region

"stretching from Golweyn to Mareer.

The specific rate of-spflhgiﬁg from the existing deep wells
rangés from 1.0 to 65.6 n®/h/m, and in a region extending
from Beled Amin to Sarde Saalax énd the area around Golweyn
southwest Sarde Saalax a very high specific capacity (20
n?/hfm) 1s obtained.

From these considerations about the water head, quality

. and specifig capacity of the deep stratum of groundwater,
no other candidate location for water source than the
”abOVeﬁentioned region from Beled Amin to Sarde Saalax and
the area around Golweyn will possibly be.éhosen, this may
be said particulérly:ffoﬁ the point of view of water quali-
_'ty.

.Among:these céndidéte locations, the Beled Amin region,

which lies nearest to Qoryooley and the refugee camps,

will be the most favorable in terms of comnstruction cost.
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Accordingly, the final judgement is such that the Beled

Amin.regioh 1s the most favorable place for the location

of a water resource, when taking into account its water

head, quality and_spécific capacity, as well as the esti-

mated costs of construction and associated works.

(2) Hydraulic Coefficient and Water Quality

a. Hydfaulic coefficient
In the Beled Amin.region, é good aquifer of groundwater
consisting of grit is distributed 47-84 m below the
current land suvrface, as shown in Fig. 3-4.
There are many wells already in ée;vice for pumping
water from this stratum, and awmong them the wells M4l
and M38 are subjected to a stepped pumping test and a
quantitative'pumpihg test, The results of the former
are as shown {n Table 4-1 and in Fig. 4-2.
Table 4~1 Results of Stepped Pumbiug Test
Static Dynamic - L |
Well | water water Drawdown Sp¢01f19 Average
N : i . capacity | specific
No. level levél - {m) o - it
(m). (m) . (or /e fm) | CFPACTEY
M4l | 5.520 | 9.17-10.45 | 3.64 -4.93 | 28.2-36.5| 32.2
M38 | 4.845 9.3 -13.14 | 4.455-8.295| 27.9-35.9| 30.9
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Fig. 4-2

Relation between Drawdown and Pumping volume

20+
151
10/
~
B8
5 7]
§
5 47
5
3._
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1 LB T T T

1,000 2,000 3,000 5,000 10,000

Pumping Volume Q(m3/ddy)

The results do not show any clear limit to the pumped vol-

ume, but it is judged that the specific capacity of the

grit stratum can be at least 30 m3/hrlm on the average,

The hydraulic coeffigient of_the grit stratum derived from

the qhantitative pumping test are glven on Table 4-2.

Table 4-2 Results of Quantitative Test

Transmissivity Storativity

: Any P. ed
Well T (w2/sec) | S observa- | (VTP i
¥o. , e e ; — tional | Quantity
' Theis's | Jacob's | Theis's |Jacob's |well? (m3/sec)
formula foruula formula fotmula '
. 3 T E | - _4,
C 4.57x10 - 4,78x1Q - M38 0.0341
M4l ———— — o N
o2 16.96x10°0 | ¢ ae b _
1.07x10 7.81x10—3 5.35310 No 0,0341
N ' -7 T
o6 | 1,20x10 6
M38 6.57310 2.30x10—2 .1.62x10 ~ Yes 0.066
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The test results for the well MAl used as an cbserva-
tienal well are considered to reptesent the mean
values for this grit stratum, and T and § are pre-
sumably.4.6 x 107 m2/sec (397,44 n?/day) and around-
4.8 x”iﬂfﬁ, respectiveiy.

This value,'T, 1s greater than the mean vélue for the
existing wells, 222 m?/day, demonstrating that it is a
good aquifer.

The water i{s judged to be confined from the data that
the value § is in the order of 10“4 and that water
level recovery is made within apﬁrox. two hours (see
the s-t curve plotted from the pumping test shown in
Annex-11}), '

Pumping quantity and its influence

It was judged from the results of the pumping test, as
mentioned above, that a deep well in the Beled Amin

region provides at least a specific rate of springing

of 30 m3fhrlm. The limic of pumping volume could not
be checked but the drawdown of a pumped well shall .

preferably be controlled so as to prevent adverse

influence upon the existing wells as well as.aging'of

_the well pumped,.and'theréfore the drawdown of a

planned well should be set to approx. 5 meters,

The extent of 1nf1uence is now examined on the basis

of these pumping conditions.

* Constants of aquifer

T = 4.6 x 10f3 m? /sec
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* Pumping conditions

1500 w®/day

i Q "
T = 4.6 x 107> x 24 x 3600 = 397.44 m2/day
' 4

- n

S =4.8x10

Wifh.?hese vaiues given, the following equations are
established through_fhe.usg_QE‘Theis's formula:
U TIPSR I
STy 7 wlu) = 0.300 w(g) craee (1)

2

a=2X 3.02 % 1{;"7 P )

4Tt t
wheré Q: Pumping quéntity'in_mﬂlday
' Ti T%ahémﬁséivity iﬁ m? /day
_ S: Storage coefficiént

w(u),v:  Well function:
L s# Draﬁdown 1n_metéré
y: Well spacing in geters

t: Pumping operation timé in days

' The relatibuship'betweeﬁ tﬁefwell spacing (v} and
dtawﬁown (s} determined, bf using Equasions. (1), (2)
with the puﬁpiﬁg operation time'(t) set to 1 day, is
shown on Table 4-3 and Fig. 4-3.

: Tabie_4¢3 Well Spacing and Drawdown

Hell :
spacing. : u | \ wilu) s{m)
Y@ o -
0.5 [ 6.80x107° 18.0 | 5.4
B R 3.02x1*-7. 14.0 4,2
10 | 3020 15,0 | 3.0
50 | 7.ssxi0® | 680 | 2.04
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Thus the lanfluence of ‘the pumping quantity, when it is
set to 1500 m®/day (24-hr operation), turas out to be

1500 m as per Fig. 4-3.

Fig. 4-3 Well Distance and Drawdown

Drawdown. 5 (m}

R I B R R Y =
'f‘*’ ~4 || | "'f" “1°Trtr1r v 1y
=~ :
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1T ] '_—ki—_“*’ B D D B O O
\\\.
—— -t =]l 1111t
\\
- ~J |
1 . ]
_ ] “\w_J
1 2 3 85 7 10 0 30 40 50 70 100 00 300 500 200 1000 1500 2000

Dislance of Wel y (m)

To prevent wells from interference with one another,
the well spacing must be no less than 3000 m. Rela-
tions of the dfawdbwn_ﬁo_its influencing extent avre
shown in Fig. 4- 3,'ffdm ﬁhich the drawdown for a well
spacing of 450 m can be keiown as’ ‘approximately 1.2 m.
"A pumping operation time of 10 hr/day allows approxi-
‘mate recovery of the water 1evel from a drawdown of
appfoximateiy 1.2 m on the previoué’day, so that the
‘well spacing maj be determlned“even t6'450 m without
‘bringing abodt any substantial problem. (For recovery

of water level. see Annex 11)
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Consequent ly it_sﬁoulﬁ-prefetably'be proposed, taking
account of possible influences upon the existing wells

and 'pfévénti‘on of agiﬁg of planned wells, that:

% Well bore: ¢:300 mm . .
Pumping quaﬁtify pex well: 1500 m®/day
" Drawdown? 5.0 m.
Moving level: 15.0 m: _
- Daily pumping opefétiOn time: 10 hr
Well spacing: No less than 450 m

c. Water:qualiﬁy
The results of water'qualityndnaljéis of the ground-
water obtained from the well M4}, which was .subjected

to the pumping test, are presented on Table 4-4,

Table 4-4 Result of Water Analysis _
{Water Works Bureau, Yokosuka City)

o wio-iighty  o-ax éffﬁitti:
Coastituents M-aL. pesireble | Permissible for water
: quality |

“Turbidity  rimg/t C0.2 5 125 c 2
Color RE T O ! 5 s¢ .5
T S 12 b oroes 6.5%9.2° '5.8.8.6
EC. . L Mffem - 1,650 C- - = -
e Ce904 {100 . so0 ~ 500
Total Alkalinity = 256 éo_ 400 -
Chlerine 7 ioz__ L 200 600 . 200
Fluorine » .0.21 8.7 0.8 - 0.6
Fe - Ce0a | en 0 0.3
VHanqa.nese S *0.58 ._ 0,05 0.5 e
Mercury » 0 a - l - 0
Cdpger - e | Lo - L 1.0
Zine = | .04 SR o 1.0

CLead: . . - o |- ] . e
Sodiun . LN SURNY - IR S -

. Potassjun " N - el . -
oy . LU ?.96—~ = - -
Hydiogen " T I S P .95
Cmmgm' L 0 - - -
Total Solids *1,480 500 1,000 500
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The‘aﬁalyticél'results_ﬁave disclesed that the WHO-Max
is exceeded in three items, i.¢. Ca harduess, Mn inclu-
sion and total solids. The Ca hardness and total-sol~
ids; which are related to the salt concentration, lie
below the standard values estimated from the geological
situation of Somalia. The Somalia criterion for salt
concentration is 2000 in E.C. conversion. The high
value of Mn total ‘solids may be referred to the water
which was pumped up from a2 well out of operation for a
long time, and will decrease in the course of pumping

operations.

4-2-4 Served Population .

(1

(2)

Nominal population of refugees camps

The latest published population is 41,000 accofding tq the
lavestigation in 1981, but thére is no data which tndicates

the cﬁrrent figures, A preliminary investigation has re-

ported, hy contrast, that the population may: be approxi—
mately 20,000, The Project has decided to use the pub-

lished_populétion of 41,000 upon. investigating the data’
from a site survey of the number of dwellings and family
composition of refugee camp 1, and the registration cards

for allocation of aid goods by UNHCR (see Annex-10).

Rominal pdpulatidn of Qoryooley town and villages

surrounding the camps

There atre no well—suPported recordings and the Project has
estimated the pOpulation from the data based on Primary
Healthy Care (PHC) investigation carried out by volunteers
(see Table 4- 5), and information collected from cadastres
and tax books (not much reliable), or elders. The=figures
are shown on Table 4-5, in which the nominal population of'
the applicable areas as of 198& reads 110 530.. . '
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(A) Field Survey this year (1985)
(B) HMedical Office Survey {1984)
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Table 4-5 Investigation of Population

W B el
Number . | Popula- | Number popula- | tion tion

of houses | tien of houses | tion ({1984) (1990)
| [ serea’ amin 2| 286 SRR I 280 340
bijena a5 - 500 500 610
Mediina 70 225 230 280
Azienda Goas 1150 380 380 460
Urugle 38 | 115 120 150
b Musharai g’ 30 . 30 40
2 | Bullow Cusbooley 300 2,000 2,000 2,440
4 | phanada as | 270 270 330
5| bule Sheekh 375 2,300 2,300 2,810
5 | Haduuman 400 3,023 | 1,400 6,980 | 3,020 3,690
§ Gaywarrow 855 | 9,000 157 7,740 | 9,000 11,000
» | goryoley : 3,500 25,630 | 25,630 | 31,320
& Sub Total | 43,760 | 53,470
“ Camp 1 8,000 8,350
Camp 2 19,000' 18,790
Camp 3 15,000 15,660
Sub Total | 41,000 42,800
“Total 84,760 96,270
o | Jasiina 223 | 1,161 1,160 1,420
E. Farxaan - 1,523 | 11,200 1,200 }.10,823 | 11,200 13,690
B Dharqan__ley_ 30. 250 250 310
B| Bandar _ 150 2,007 171 | 3,854 | 2,010 2,460
N ‘Maanyofarax a00 | 2,480 530 4,530 | 2,480 3,030
§ Farkeero 74 150 150 180
i Goygaal 600 3,200 260 5,240 | 3,200 3,910
§ Aranoy 350 1,000 _ _ 1,000 1,220
g | Cabdi Cali age | 4,321 530 | 6,230 | 4,320 5,280

- -
Total - 25,770 31,500
' Grand Total 110,530 127,770




{3) Growth rate

Ac¢ording to the datafin the National Water Supply Decade
{sée Table 4‘6), the growth rates forithe urban and rural
area and ﬁohads are 3.6, 3.4 aﬁd 2.9%, reépéctively,_ﬁith
the natidhﬁide_aVerage at 3.2%. In the Water Service Fa-
¢ility Cﬁnstrﬁction Plan for Qorycoley Town by UNICEF,
1981§.thé corresponding figure rYeads 3.0%Z. The Project
has decided to use the figure of 3.4% as the growth rate
for Qoryooley Town and the villages surrounding the camps.

-

Tabie 4-6 Fertility and Mortality Rates in Somalia

Urban Rural | Nomads Somalia
Total
Crude Birth Rate
.0 2.6 40.1 41.8
per 1,000 44 4
Crude Death Rate ‘ .

’ . . .7 .4
per 1,000 7.7 9.9 10 9
Percentage Rate of 3.6 3.4 2.9 3.2
National Increase_ :

(4)

Réfugee camps have peculiar circumstances, and their natu-
ral increése of population is assumed to be 300 heads
annually, as derived from their actual figures of 350
births ahd.SO”déaéhé per year on the aﬁerage for thé past

years,

Served population

The plénﬁed served populatioﬁ of the thrée refugees cahps,
will be 42,800'a$ #alculated Erbm the'nominai popﬁlation '
of 41,000 in 1984 at the natural annual increase of 300

heads .

The served pophlafion of the villages dutside the camps
will be 84,970 as calculated from thefr nominal population
of 69,530 with a grouth rvate of population increase of
3.4%.
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4~2-6

The sérved-population-of.individual villagés are shown on
Table h-6 and its distributien is shown in Fig, 4~4; the

direct ﬁater'Soﬁply population is 96,270 (incl. camps),
while the indirect water supply population is 31,500. The
whole served population is 127,770,

‘Daily Maximum Water Consumption per Head

‘The unit water consumption is 15,2 1cd according to a survey at

: public water filling stations in the refugee camps and Qoryoo~

ley Town {see Annex 13).

The establishment Project for water supply facilities for refu-

'gee canps by UNICEF gives the corresponding figure of 15 led,

The National Water Supply Decade specifies that 10 led in l§81

shall be increased to 25 led in 1990, The figurés however in-

clude water for livestock.

The Project has thus decided to use 15 led as the unit water

comsumption,

Hater comsumption for Public Use

According to the_p]anniog for the construction of a water sup-
ply facility for the Qoryooley'Town.in 1981, which solely owns,
fn the Project area, z water supply facility capable of serving

the water comsumption for public use, the public water censump-

‘.tion 1s set to 15% of the domestic water consumption, At pre-

sent the town has 20_house connections for public use and daily
consumption for pu611c=u5e is presuned to be 8 m®*/day, which

corresponds to apprOx._4% of the domestic water consumption of

. QOryooley Town (approx. 200 w®/day).

Currently there are 60 house cOnnections for dOmestic use and
consumption {s approximately 2& mslday corresponding to appro-
ximately 12% of the total domestic.water consumption.
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4~2-8

Aécdrdiug to the Natiohal,ﬂater Supply Decade, the share of

house connections in the rural parts shall be increased to a

level corresponding to 30/ of the domestic water consumption,
which means 2.5 times as much as the curreat flgure for
Qoryooley Town. If water consumption for public use is assumed

to increase also to 2.5 times, similar to house connection, the

_public'wetér consumption of_QoryobIey Town should become 10%

(4% x 2.5) of the‘domesttc_service water coﬁgumption._ The pub-
lic water consumption of the camps and the villages outside
Qoryocoley Town is estimated to increase to a level not higher

than the currvent figure for Qoryooley.

Accordingly the estimated public water consumption is deterx-

- mined to be 5.5%1{hrough the followlng calculation:

31,320 L. . 96,450 _ . e .
10% = -1-2—?--7—7-6- + 4% = W = 2,45 + 3.02 = 5,47 » 5 5.5%

Vater Leakage_

The water Supply Facility Construction Plan of the Qoryooley
Town in 1981 sets the leakage to 10%,

In Japan, there is a criterion for prevention of water 1eakage,
in which the percentage of effective utilization is specified
to 86% (a water loss of 14%), but this value was éet under the
condition that the facility is not ne#ly buif; and thac the
applicable area 1s furnished with a water service arrangement
for house ¢onnections. The Project however inclﬁdes_mostly

ﬁcwly bﬁilt'féciiities cénsisting chiefly of a main pipéline

fwith littie house connections, cand therefore it will be reascn-
;able te set the water loss to’ 107 approximately.

'water Supply Amount and Its Distribution

Domestic water consumptiOn':
o 127, 770 % 0,015 mafdaylhead = 1,916 m?!day

Public’ water'éonsumption (assumed to be 5.5% of the above):
1,916 m?/day x 0.055 = 105 n?/day
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4~2-9

Daily maximm consumption: 2,021 m*/day

Water Leakage (assumed to be 10% of the abeve)'
202 m3lday
Dally maximum water supply amounr:
2,223 w?/day

The daily maxioum water supply amount for each camp and village
1s shown in the Distribution map of water supply amount Fig.
4-5). '

Fluctuatidns'of watef Demand

Fluciua{ion of water demand must be wade clear in order toimake
the optimum design for the ability of and operating rmethod for
each well pump, capacity of elevated tank, transmission and
distribution pipeline diameters, and capacity of each public
water filling station, ete,

Fluctuation of water demand were surveyed by measuring the water

consumptiﬁn of refugee camp 1, Qoryooley Town, (N6.3 and 4 pub-

_lic water filling etation and donkey cart filling stations as
{n Fig. 4 6) at 15 minute intervals in tuo different cases,

i. e. under rainy and fine weather.

The' results of the inVestigation for refugee camp | are shown
in Fig. 4=7 (to be named Pattern 1), while the results for com—
paratively central zone No, 3 and peripheral zone No.4 of

{ﬂ_Q013001ey Town are exhibited in: Fig. 4-8 (Pattern 2) and 4-9

(Pattern 3), respectively. Fig. 4-10 shows the result for don-
key cart’ filling station (Pattern 4). The time coefficients
for them are given on Table 4-7.

The percentagelof water served population ior these fouy pat-
terns 1, 2, 3 and 4 are 33.0, 34.2, 8.5 and 24.3%, respec—
tiveiy. Accordingiy the time coefficients for the whole area
covered by the Project are as shown on Table 4- 7. The maximum |
time coefﬂcient at this time 1s 1,394, S
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Fig. 4-7 Pattéxn {1} (Camp 1)
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Fig. 4-9 Pattern (3) (Qoryooley Town No.4)
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Fig. 4-10 Prattern (4) i
(Qoryooley Town Donkey Cari Filling Station)
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4-2-10 Mater Supply Time

§-2-11

4-2-12

At pné#ent,'the refugee camps provide restricted water supply

- from 6100 to 18:00, and in Qoryooley Town from 7:00 to 17:00.
_The Project has fixed the water supply time to 7:00-17:00 upon
" deliberation with the Government of Somalia.

HWater Pressure

~ The ¢urtfent water pressure at the tap of a public water fili-

ing station, both in the refugee camps and in Qoryooley Town,
is 0-2 m. The corresponding figure for the Project shall be
0.5-2 m, and its outline {s shown in Fig. 4-10,

The terminal water pressure of the main pipeline shall be 16 m,
Every village which is indirectly éérved in the Project shatl
be included in the direct sefved area in the extension of the
Project, in future. These viliages shall have a water pressure
of 5 m.

Water Transmission Pipeline

Main pipelines shall prefefably be laid aleng the shoulder of
the existing roads, particularly from the viewpoint of protec-

- tion of pipes as well as thelr maintenance.

In the Project two routes are cousidéred for the main water
pipeline leading from the possibie resource site at Beled Amin
to Qoryooley Town, as shown in Fig. 4-12, 1i.e. Route A and B,

The road along Route A remaihg unpaved and is also lower than
the surrounding farming fields. This means that it becomes
inaccessible not only during the rainy season but after minor

precipitation,
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4-2--14

The road along'Route B is paved wi;h,asphélt‘énd higher than

“its surroundings, and can be judgéd to be in a nore favorable

condition, particularly from the viewpoint of protection of
the pipeline and maintenance thereof, Furthermore, the area

along this route i{s more iﬁhabitgd thaa the aother, allewing

- the constructed water supply arrangement to serve more people,

Accordingly_thé Project has decided to select Route B,

Availability of Existing Facilities

All facilities which have been used in the three refugee camps
aﬁd Qoryocoley Town shall be kepﬁ in operation in parallel with
the execution of the Project except when the water 1s not
available from River Shabelle during the dry season. Those
facflities shail-supply water to the existing pubiic water
filling stations and to the individﬂally served gteas, which

shall be put in commission during the dry séaSOn'with a con-

- necting conduit leading to clear water reserveirs in the case

of camps and with a connecting conduit leading to the existing

elevated tank in the case of Qoryooley Town.

The conceptual drawings of co-ordination of exiéting facilities
with those to be constructed according to the Project, are

shown in Pig. 4-13, 4-14.

Possibility of Future Extension
For the village%, 16 - 24, as in Table 4-5, which are indirect-
ly served by the Project, only the necessary water qpéntity

and pressure (5 m) are sehurgd for each Indirvect served village

's0 as to allow another pfﬁjeét in future to extend their res-

pectivé arrangements. As far as the Project is concéfned,v
péople of each village are required to feté¢h water from their
donkey cart filling station installed at a point on the main

- water pipeline, This point will becomeé, in future, a divergeat

point for the pipeline leading to their village (Fig, 4-15).
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Fig. 4-13 Relation between Existing'Faciiitieé
and New Facilities (Qoryocoley Town)
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4-2-16

House Connection

Hoﬁse cénneétibn has been arranged'only at'QotYooley Town for
60 households and 20 public facilities.

The National Water Supply Decade aims at at a increase of in-.
dividual services of 50% for Mogadish, 40% for major citles
and 30% for minor urban areas. All other areas should be sup-

plied through public water filliug stations.

Thus the Projedt intends to arrange house connections only to
Qoryooley Town, which is considered to belong to the abovemen—
tioned minor urban aveas, and the target share ‘there is accor-
dingly 30%. All other areas served by the Project shall be
supplied through public water filling stationms,

Hater Supply System

The Qoryooley Water Supply Project by WHO, 1981, consists of a
system in which the raw water taken from the Shabelle River is
subjected to water treatment cumposed of natural settling sedi-
mentation and slow sand filtcr and sent to the public water
filling station (partially house connections). Water supply
to the camps provided in.1981 is opcrated on self-service sys-
tem, in which the faw.water;taken:f:om Sﬁabellé River is sub-
jected to water treatment cOmposéd of Coéguib;sediméntation
and sent to the public water filling séations; but céhp 2
chéngedllater to a system with natﬁrél éettliﬁg sedimentation
and slow sand filter, in the same manner as Qoryooley Town.
This was car:ied out by WHO and UNICEF, ‘because the coagulant
is not’ easilx available there.

Turbidity of the Shabelle River is very high and its”suspehded

solids are fine, so that the slow sand filter method is not
very suitable to treat the water from the river, Further, the
river SUffefs.from éﬁorfages of flow in the dry éeason,'i.e.
December through March, | '
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The existing information and site surveys available at this
- time indicates that the Béled Amin area, !5 km away from
Qoxyooley Town, can offer'a good quality groundwater in a con-

‘siderablily larger quantity.

There are two possible'alternatives for the water transmission
_ system, the direct pumping system, and the gravity system which
consits of pumping water once to an elevated tank and then
letting it flow naturally by gravity. The direct pumping sys-
tem is not regarded as approprinte for the Prdject however,
hecause there is the-danger_ofIWater hammer occurring due to
the long plpeliné length, large va_riations in the amount of
water being conveyed, ﬁany croesings of channels, ete., in
additien to the high .technical level required for operation
and maintenence of‘this system. Therefore, the systém to be
adopted in the Project is decided after examining two pessible
alternatives, the system in which Water is pumped fraom the
well to the elevated tank and transmitted by gravity to‘the
ends of the waterworks. and the system provided with a relay
elevated tank, in connection with the structure, hydraullcs,
'operation and maintenance, economical efficiency and other
relevant aspects. (The ec0nomical efficiency of these alter-

natives is examined in Annex 13}.

As for economical efficiency, Case (l) consistlng of a system
provided with a relay elevated tank 1is more advantagebus. On
the other hand, from the standpoint of operation and mainte-
nance, the‘system without a relay elevated tenk, in which the
well pump is the only equipment requiring maintenance and ope-
ration, is more advantageous In view of the operation and main~
' tenance capability of the local people, availability of parts
.and ather relevant aspects. In reality however, the latter
alternative requires a higher eleuated tank for cacrrying out
economical transmission of water because it_is not preuided
- with relay elevated tank facllities. In this ¢onnection, it
‘must be‘berne'in:ﬁind thatftne consttuctiontof:a:very high
~ élevated tank (GL#30m or more) s not advantageous from the

~ 125 -



structural and workability stand points and also there is the
existence of many uncertainties regarding such aspects as con-
éitibns of the ground, work executioa capability of local con-
tractors, earthﬁuake, winﬂ ahd'othér natural conditions in-~
volved. In view of the aforestated considerations, and taking
into consideration the work execution capability of the local

contractors, the operation and maintenance capability of the

" loc¢al people, the availébility of spare parts and other rele-

vant factors, it is c¢oncluded that the system of Case (2) is
regarded as the most appropriate for the Project. The said
system is not provided with relay elevated tank facilities,
the elevated tank height is GL+30m, the peak cut capacity is

- 6% of the daily maximum water supply amount, and the maximum

4217

4-2-18

time coefficient required for designing the well pump capacity
and the pipetine is 1,16 (Conparison List: Fig, 4-8),

Elevated Tank Capacity and Maximum Time Coefficient

As mentioned in éeétion 4-2-16, the dgsign Ednditibns for de-
termining'the optinum SCalé of.the-Piject assumééuthat the
capacity of the elevated tank and the public water £illing
stations will be 6%of the daily maximum water supply amount,
and that the maximum time coefficient required for_the hydrau-
lie examinationé for determinihg the pump cabacity; pipéliné
diaméter; elevated tank héight_aﬁd other relevant pavameters
is 1.16.

Summary of Basic Items

(1) Target:yeér: 1990

{2y

Served area and population

_ 3 refugees camps, viltages around then 1ocated ‘along the
_Shabelle River, and v%}lageg along ;heEmginHwatgr p1pe1ine

connecting Beled Amin as water resource to the refugee camps.
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(3)

(4)

(5)

(6)

()

The estimated served population to be covered By the
Project wheh target year 1# achleved is caléulated from
the nominal population'given by-thé site investigation,
1984, and the rate of pdbulation iﬁéreéée is'aséuﬁed to
be'3.62.:'lncrease of dwellers in the camps is assumed to

be 300 heads annuéily.

Directly served area
3 camps, Qoryooley and L1 villages with a total popu-
lation of 96,270

Indirectly served area
9 villages with a population of 31,500

The water resource shall be taken from groundwatér at the

‘Beled Amin area.,

Dally water consunption per head is assumed to bé 15%/day.
Public water consumption:is assumed to be 5.5% of the daily
domestic water consunption, and water loss is assumed to be

104 of the daily water consumption,

Water supply time shall be 10 hours from 7:00 A.M. to 5:00
P.M, |

Water supply Amount:

Directly served area 1,683.1 m?
Iﬁditectly served area ' - 540,5 w3

Total : . 2,223 n3/day

Water transmission system

The water is lifted by a well pump up to an eleévated tank,
and from there flows naturally by gravity to the feed lines,
Provision of a relay tank will be further considered from

the economical point of view.

: Concéption Figure showe above systems (Fig. 4-6).
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CHAPTER S - BASIC DESIGN OF WATER SUPPLY. FACILITIES

5-1 Water Resource Facility

(1)

(2)

(3)

(4)

Assuming that the, maximum time coefficient is 1. 28 to deter-
mine the water 1ntake capacity, the planned amount of water

intake is:

2,223.6 w?/day x 1/10 hr/day x 1.16 = 258 m®/br

Number of wells

Since it seems to be possible to take water at a rate of 150
n?/hr or higher as indicated by the water pumping resr of

the existing wells,'tﬁe well capacity is determined at 129
n3/hr and the number of wells at 3 inclvdiag a well for re-
serve purpose only. 1If one of them is in operation, its in-
take amount is 129 m?/hr, corresponding to only 58% of the
actual average water_supply of 222.3 majnr. Because the rate
of water supply varies from time to time, 7 hours of the
planned pumping operation time of 10 hours a day, should pre-
sumably be in full capacity operation. That 1s why a resexrve

well is required

‘Depth of well

It 1s.derermined that L-90 m is sufficlent as 1ndiceted by

an estimated Hydro-geological cross section of Beled Amin,

Diameter and material of casing pipe '

' The casing pipe diameter shall be 300 o because the differ-

ence between the inner diameter of the casing pipe and the

'_outer diameter of the submerged motor pump must be larger

than 20 mmn for achieving the planned water fntake amount.
The pump size for the planned water 1ntake amount and results

from the water pumping test of existing wells were also taken

- 129 -



(53

(6)

(7)

1nto eoﬁsidetatien for the decision, - The material shall be

resin, since corrosion due to saline components must be

taken into consideration,

Length and apperture of screen

The volume of water (q) to be taken from one meter of aquifer
1s given by atea (A) of one meter of aquifer multipled with
the apperture {R) of strainer and flow limit veioeity (v).
Necessery length is obtained by dividing water intake amount
by this quantity.

 Assuming

-2

A= 2ar =2 % 3.14 % 0,15 = 0,942 ",
"N

1

i1SZ and V = 1.5 cm/sec = 5& n/hr,
Q is gilven by 0.942 x 0.15 % 54 = 7.63 m3/hr.'

Therefore

129 _ _ :
= 763 X 1 2 20,2 m=20m

Location of well

Welis are'located as_ShOWn.in Fig._S—I_fo_selecteen adequate

distance bhetweeén wells so that they do not affect the exist-
ing wells and cause mutuwal interference. The presen;'status
of land utilization of the site was also taken into consider-

atiﬂﬂ-

Well drilling diameter

Wells shall have a. deillfng diameter large eneugh so that
niform distribution over ge01031cal etrata may be achieved
for: thickness of gravel packing material and flow rate at
the entering point at screen.: At least 70 om is required

between the screen sutface and well wa!l.

Denoting the diameter of casing pipe as o, the drilling
radfus R is calculated as follows.
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(1.5 3D 2 ' 2 140 mm + D
(1.5~ 3) % 300 2 140 + 300
450 ~ 900 z 440

non

("Practioal deep well engineering
by Yutaka Fukukawa, 1969)

The drilling radius shall be as large as possible because it
governs the flow rate of groundwater, R = 300 mn is chosen

here,

(8) “we11 drllling method
The rotary method is advantageous because the aquifer is
situated in a gravel layer.

(9) Pump Eor well

The pumps shall be as follows, because . the punping rate of
each well ig 129 ™ /h (2. 15 m Inin) and the head is 64.5 m,

- No. of units "3 (including one stand -by unit)
- Pumping.rate 2,15 m /min

~ Head 64.5 m

- Caliber 6200

- Englne powef . 70 PS
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5-2 Elevated Tank

5-2-1

5-2-2

5-2-3

Scale

The eievated tank is designed with a'capacity equivalent teo 6%
of the daily méximum supply.aﬁount'in view of the considerations
of Section 4-2-17. Fﬁrthetmore, the elevated tank will be pro-
vided with an allowance of 20% to ¢ope with the aperation fol-
lowabiiity df this system, by taking_ihto consideration the fact

" that it is manually operated. Therefore, the elevated tank .

capacity is:

3

2,223 m°> x 0.06 x 1.2 = 160 m>

~ Elevated tank ¢apacity: 160 m3

- Dimensions: 1D ¢9.6 m x Effective water depth 3.5m
Height: HWL = GL + 33.5 m LYL = GL. + 30.0 »

Structure

As a fésult.éf the comparative study of various alternatives of
the elevated'tank struecture shown in Table 5-1, feinfbtced con-
crete shall be employed in the Project in view of the advantages,
such as small cosis'of méterials transportation, high durability

and ease of operation & maintenance.

Foundation

The ground at the Project sité.is clay, and it is pfehﬁméd'as a
result of tests carried out with a cone penetrator that the N-
value 1s 18, down to approximately 5 o from the ground surface
(Annex«l&)f Such belag the case, diree; foundation gs tggarded
to be sufficfent to support the élevated tank lphd..tfﬂﬁaﬁjnéd
in Annex 19). The conditfons of the ground at deptﬁ§ éxceédiﬁg'
5 m are not known however, because no boring test has been car-
ried ocut., Seismic force s not taken into coﬂsideration, in
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confﬁrmity with the Somalian construction standards, but cast-

fn-place concrete piles are taken into the design agaist the

reversing by holizontal stresses assuming wind pressure three

tines as high as attual recorded value for safety factor.

Table 5-1° Cdmpatisdh_LiSE of Elevated Tank

Item Steel F.R.P,- " Reinforced Concrete
Construction Import of construttion . Imporfhtioﬂ from Japén Aﬁgi)aﬁlé en the local
Materials Materisls machined in Expensive compared with market, except cement
advance sreed and reinforcing bars
watertightness | * No xisk of water packing is provided at Waterproof mortar and

leaxage when welded.
* Watérproofing re-
quired when bolted

the joints, bLut water-'
préofing 1s desirablé
in the long range

resin waterproofing
treatrment are required’

A

A

A

Term of Works

Short term of works
because steel members
are asserbled by weld-
ing or balting

Short term of works
because members are
assembled by bolting

Assembly and disasserbly

of rorms, timbering and
scaffolding, as well as,
concrete placing 2nd
curing require long term
of works

O

10

JAY

Maintenance and
Administration

Periodie¢ internal and
external painting is -
required for <orrosién

‘protectioh

The, product it self is ~
submitted to corrosion
protection trea;ment

No painting is required
for corrosion protection

X

5

O

Water_
Temparature

Influenced by external
atmospheric témpera-
ture, direct heating,
etc., compared with
reinforced concrete

Influenced by external

atmospheric temparaturt,
direct heatirng, etc.,
compared with reinforced
concrece '

Influence of external
atmospheric temperature.
direct heating, etc.,
not 50 conspicuocus *

X

X

O

Constyructien
Cost

Japanese Welders will '
be reguired vhen assem-
bling nembers by weld- .
ing., When assembling
mermbers by bolting, one

Japanese :§.V. wil} be °

effiCient, but thig al-

‘terpative c¢an Bo€ be

regarded as uyncondition~

“ally chesper if the sea

frefight, land freight,
etc,, are taken into
¢onsideration

Japanese S.V. reguired.
This alternative ¢an not
be regarded as uncondi-
tionally cheaper if the
sea frefght, land freight,

‘6té., are taken into cone
sidexation

Ko specialized Japanese
§.V. will be required
if carried out siml-
taneously with other
constxuction works. The
construction cost itself
is more expensive com-
pared with the 2 other
alternatives, but it éan
not be regarded as uncon-
ditionally expensive be-

‘¢ause it does not require

freight and other costs

0]
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5-3  Water Piﬁ'el ine

5-3-1

5-3-2

Type of Pipe

Ductile cast iron pipe, painted ‘steel pipe, PVC pipe, and FRP
pipe are’ the pOSsihle alternatives of pipe types that can beé
used in the Project. Howevet, V¢ pipes shall be used for
diameters under 4300 mm, and FRP pipes shall be used for dia-
meters abéﬁe:3350 wm, in view of the résults of the comparative

study of the said types (examined fn Annex 12),

Steel pipes or ductile cast steel pipes shall be used at spe-

cial places. ({e.g. when crossing rivers, rising ﬁipes of -

elevated tank)

 P1pe Diameter

.The pipe diameter is detexmined on’ the basis of hydraulic
“exanination with respect to the design flow, based on the

distribution of hourly water supply. amount caICUleted by assum-

" ing a 6% peak-cut capacity and a maximum time cqeffieient 1.16
in the system withéut a relay elevated tank which has the .
“optinum Efficiency (from Anneéx-14), the internal pressure and

other factors and also with due consideration to future expan-

sion programs. The tesults of hydraulic expansion, are as

.shown in Fig. Ald—& (l) of Annex-l& and the pipe cabibre is

. shown in Fig. Al& 8 (?)

5-3-3

pipeline ACCeésoiies

Adr valves, seour pipe discharge, valves and othet aCCessories

eshall be properly installed at vertical bends 0f the pipeline.‘
~{e.g. when crossing ‘the Shabelle River, when crossing the
firrigation chanels, etc., ) ‘
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5-4 Hydrants and public water supply station

Fig. 5- 2 shows t tow rates of a 20 mn hydrant. As the internal
pressure of a hydrant is 0 5 = - 2, 0 it} (1 25 m avarage), water sup-
ply vate of a hydrant is 19 tlmin (13,4 = /day) at’ “the public
water filling station. ‘Assuming the moving factor as SDZ, popu—
lation to be served 15°0,5 % 11, 500 Elday 15 Llpersoniday 380
'personlhydrant. Therefore, the number of - hydrants to be Iinstalled
ia the planned area ‘is 127 7?0 4 380 persbnlhydrant = 336 hydrants.
By subtracting the water supply rate of 24°m /day for house con-
nections and 540.5 n /day to be supplied at dnnkey cart filling
station, totaling 564.5 m Iday (equivalent to water supply for
7'32 896 persons), ‘the number of hydrants to be installed is 94 874
(127 ?70 - 32, 896) persons 3 380 personl hydrant 250 hydrants.
Existing water supply facilities include 10- hydrant stations at
two locations in Refugee Camp 1, five IU—hydrant stations in Refu-
géelCamp Z;ftwn.lﬂ-hfdrant stations in Camp 3 and six S-hydrant"
stations at Qoryodley Town. However, only six stations at -
nQor}noley Town sﬁall be used and the ?toject shall be.cénstructed
at 26 locations, which include 2- hydrant stations at seven loca—
tions, 5-hydrant statlen- at a location, 7-hydrant statiOns at 2
lecatiens and 10-hydrant stations at 16 locations. ‘These sta—
.tions shall be equipped_with a reservoir tank having“a stotége

capacity for peak cut corresponding to 6% df_ench average déemand,

 Fig, 5-2 Water Pressure to Flow Chart

20
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5-5 Description of water supply facilities

Water supply facilities

Mea to be

Direct watler éupply‘area —- 3_refﬁ§eé Camps ,
served . S : : o Quryooley Town,and villages
Indirect water supply area -- 9 villages
Population to. Direct wéte;_sﬂﬁbly area -- 96,270 . n
be served ' Indirect water supply area -- 31,500 127,720
Daily maximum Difect_water supply area--- 1,683.1 m3/Q§¥ : 3
vater supply Indirect water supply area -- 540.5 m”/day - 2,223 m”/day

Water source

Groundwatexr at Beled Amin

Produttion well

¢ 300 % g 250, Depth 90 m, Water intake rate 129 m3/hour
3 wells (including a standby)

Well pump -

& 200 % 2.15 mI/pin. % 64.5 m X 70-ps x 3 units
(including a standby unit)

Pump Station

4.4 m x 10,0 m ¥ 3 housings

0verheéd Water
supply tower

effective depth 3.5 m)

- T o o .
Effective capacity 160 m~ {inner diaméter 2.6 m X
GL + 33.5 m

GL + 30.0m

Height
: LWL

nn

A tower

Water intake
ipe :

$200 x 1,400 m (Ductilé cast iron pipe or PVC pipé)

Water supply
pipe

FRP $#400 % 16,840 i (Paved road. 13,840 m, unpaved road
b " 3,000m) . '

FRP $350 % 1,500 m (Unpaved road)

PVC ¢300 x 4,850 m {Unpaved road)

PVC $250 x 3,650 m (Unpaved road)

Water distribu-

tion pipe

#50 - $150 PVC pipe 7,780 m

Large water
supply station

3 stations

Public water
supply station

" 7-hydranty

s-hydran£; 1 stn,
-10-hydrant, 16 stn,

7 stn,

Z-hydrant, _
2 stn,
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5-6 Estimated:Prbject Cost

The Project cast shall be calculated as of July 1985, and the ex-
changé rate to be used in this connection shalllbe Ussl = 83.6
Somai Shilling = 237 Yen (i Somali Shilling = 2.83 Yen).

In implemeéntation of the Project, the Government of Somalia shall
also bear a part of the Project cost, Some of the costs to be
borne by the Government of Somalia are the following:

(1} Land acquisitiqn cost . . - Somali Shilling
( - Yen)

(2) Gravel laying cost on the rural roads to be used as a pipe-
line route - 5,830,000 Somaii Shilliug
(16,500,000 Yen) '

(3) Custom duty and othef expenses on the materials and equipment
to be imported from Japan
164,696,000 Somali Shilling
(466,091,000 Yen)

(4) Cost of facilities and equipment for operation & maintenance

2,959,000 Somali Shilling
(8,375,000 Yen)
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CHAPTER 6 PLAN FOR O?ERATION AND MAINTENANCE

6-1 Organization

6=1-1

Existing Organization‘fpr'Gperation'and Maintenance

"As described in’2-3L2, the ﬁétéf'snﬁply‘Servicé'fOr entire

Somalia is operated by WDA (which cénsist of a head office and

" extensions in 16 regions Fig. 2-5), except in the three cities

of Moga&ishu, Kosnayo and Hargeisa.

For refugee Camps RWSD. as an organ of WBA in charge of refu-
gees camps, is managing the North Hest district and South
distric¢t by its divisions, NWRWSD and SRWSD respectively.

The water supply service in:Qoryooley is the only facility in
the proposed area and ménagéd.b} WDA in Shallambood. Organiza-
tion of WDA in Shallambood is shown in Fig. 2-5. Six 6perators
are stationipng at the water supply facilities in Qoryooley

Town.

In addition to the abbve staff, a civilian is working'és a

charge collector at each of seven stations under contract,

2 New Organization

The organization for operation and maintenance of new facilities
shall incorporate not only sections to operate and maintain the
new fénilities But thOse'which will give instructions or en-
lighten people about. the effective utilization of facilities

cénducive to improved living standards and environment.

In order £6r the new facilities to be stably utilized for a. -

: long'tiﬁe and to contributé to steady and safe distribution of
: water for living and to improved living standards, the organi-
zation shown in Fig. 6-1 is required as a minimum, It will be
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sufficient for the Project purpose to improve and strengthen

the existing organization (Fig. 6-3) as it is currently intend-

ed for operation and maintenance of facilities in Qoryooley

Town {Fig. 6-2) and 3 refugee camps.

The managemént of the water. supply shall be meaat not only for

collection of charges but also for the accumulation of basic

.data for the sound operation of the facilities,

Fig. 6-1 Organization for Management and Operation
of the Water Supply Facility

[EQA Manager at lower ShabeliE]

Second Hanaéer of tﬁ;]

water supply facliit

Mainterance of facility [Water supply manager| [PR and Instructor] -
1 person 1 ' : 2
Hell pump Water intake Service englneer Water supplf statioﬁ
operator pump opecator] {Pump 1, Well 1, attendant i36' -
4 2 pipings 2
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Fig. 6-2 Organization for Management and Operatlon
of the Qoryocoley Town Water Supply Facility

Intake pump 0peratotl' - [Intake facillty

21 0perat10n inanagement|

. L

intake pump Charge -
operation to collection
| |settling and| - '
filtration
[pona
2

-Watér supply

station

7 locations
7

Operatiéﬁ of
_ water supply
_ﬂpump :

2

Flg. 6 3 Organlzatlon cf Management and Operatlon
of Water Supply Fa0111t1es at Refugee Camps

|—Epavizord

No. 1 T e, 2 | No. 3

Water - ©lWater o : Water _
purification 1 fpurification | . purification
nanagement ranagement - management

{1 foreman - 7 pump operators| 5 pump operators]

1 mechanical

_{2 pump operatofﬁ]
engineer

L{Z guardians J
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Personnel

Adequate allocation of Operating personnel of water supply facil-
ities 1s one of the wost significant factors for effective and
stable operation, which of course includes establishment and con-

solidation of the facilities to a satisfactory level.

Personnel for the ﬁaintenance and management shall be experts or
staff with eduﬁation or experience in these fields., At the same

time they shall be trained on-site for know-how of management at

the stage of commisstoning of the facilities,

Personngl allocation in the organization as shown in Fig. 6-1 is
reasonable in view of the scale and level of the water supply

facilities being planned.

The six persons in management and the four in maintenance shall
preferably be trained by WDA and supported by experienced engi-
neers or properly educated people, while the 30 operators may be
people outside the organization, who are left in charge of appli-
cable works &s it has been in the past, on the condition that WDA

should gradually bring up people who are able to work with the

" control of the water quantity.
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6-3 Operation and Haintenahce

-Details.oi'operation.and maintenance.

6-3-1 Operation of Facilities
Operation of the facilities includes operation of pumps and col—

lection of charges,

(1) Operatlon managemént

.Bemand patterns of served area in the Project are shown in

Fig.‘& -7 in 4-2-9. Well intake pureps. shall be operated in-

accordance w1th these patterns utilizlng peak—cut capacity

(6% of daily maximum water supply amount)

Well intake pumps shall be operated in response to the
. water levcls of the elevated tank, while one unit is al-

ways run, another 1s stopped at the upper 1imit and then

run at the lower limit of the level.
The above operations shall be recorded in a daily log.

(2) Charge collection and management of public water filling
stations

The job includes water supply management including data
collection of watef suppiy rate aod charge collection at _
32 public water £illing stations (seven 2-hydrant stations,

- seven 5-hydrant stations, two ?;Bydréﬁt stations and six-
teen 10-hydrant stations) and four donkey cart filling_ota-

~tions including those existing aE Qoryooley Town {6 publio-
water filling étations and one donkey cart filling station),
Those in the refugee camps will be managed by other activi-
ties. The tasks are entrusted to civilians, 1t is desira-
ble that they are able to manage the water quantity (in-
cluding recording of the water supply:quantity).
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6-3-2 Maintenance of Faciiities-

- The water-éupply facilities (wells, water intake pumps for well,
elev#ted tank, water trasmission pipeline, water distribution
pipés, éﬁblit water filling statioms, etc,) shall'ﬁe'fégularly
iﬁspectgdfadjusted and maintained/managed for normal operation,

Standby units are provided with wells;'weil water intake pumps,
ete,  They shall be reguiarly insbectéd and adjusted under an
alternating operation in order to operate nbrmally for long
pciiodérdf“time; .COnsiderihg that the quality of the salt con-
tent in the water supply:islhighef tﬁan'fhétlof'Japan, ductile
cést_iron pipes‘bt paintea Steéllpipés are only to be used part-
ly, colored watéer and water leakage by corrosion are prevented
by emplbying PVC pipes or FRP bipeé. 'Stiil, careful inspection
Df'pipelines is reéuited to ﬁaintain:normélity of bipelines. -
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6-4 Costs for Opération and Maintenance

Personnel (5,892,000 So.Shfannum) Yen 16,674,000
Operation and Maintenance

1)  Fuel and oil (1,475,000 So.Sh/annum) Yen 4,171,000

2) Chemicals (10,000 " ) 29,000
3) Maintepance for cars (1,270,000 " ) 3,597,000
4)  Articles of consumption {540,000 " ) 1,529,000

Total "~ (9,187,000 So.Sh/annum) Yen 26,000,000
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 CHAPTER 7 PROJECT IMPLEMENTATICN SYSTEM

7-1 Organization for Iﬁplementétioh

7-1-1 Overall relationship
The Project will be 1mp1emented by Grant Ald from the Japanese
Government, ' ' ' ' o 3
Thé overall relationship between the organizations concerned

may be 111u9ttated'as’f&lldwst

. e

Japanese Government l-e - »] Somalia Government

Contracts for
construction
woxk

Consultant
contract

o Detailed
design
bidqing
Approval of
‘documents

o Certification
‘of contract
documents

o Reports on
works

1 — Management of
Consulting firm construction Construction
in Japan works ‘ firm in Japan
Detailed ' staff for
design | construction
' e e ' works
.Preparation of : . ‘ .or
bidding: documentsj} - i jJdapanese
Guidance for engineexs
bidding
management of S A
construction ' Construction
works ' : firm in Somalia
i {Sub-Con)

Staff . for con-
struction works

Somall éngineers
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7-1-2 Somalia's Organizations Iavolved in Impleméntétion_of the Project

WDA shall be responsible for the implementation of the Project
under control of MMWR of the Government 6f Somalia.

In téfugee.camps RWSD, one of the organizations of WDA shall be
fncharge of the execution of the project and shall confer with
NRC. .

The cOnstrucfion site is more tﬁanrlOO km away ffbmﬁMpgadishu,
the Capital., A local office of WDA is 10cated iﬁ_Shalambood to
manage all areas covered by the_Prbjecp.1 Thérgfqte! it will
act as a contacting péint on the site. WDA shall preférébly
send to the office senfor engineers exclusively tesponsiblé for
close contact with the Japanese consultant and Constrﬁction firm
and for their management, operation and maintenance thereafter.
Relationships between central and local organizations of WDA is
shown in Figs. 2-4 and 2-5,

Fig. 7-1 Implémentation Organization of the Government of Somalia

UNHCR | ERDGS

General management C _. - =NRC

Management of

D e e o e -

construction _
1 L

WDA ~ RWSD

1 S

: SRWU

'ﬁatér suppiy

. —— facilities
Water supply'faCllfties at refugee
in villages including camps
Qo:ygoley TOowWy
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7-2  Execution Plan for the Project

7-2-1

7-2-2

Execution Method

Facilities to be constructedlunder the Project are:

_ 1. lProduction well (including water intake pump for well)

2, Elevated tank _ o ‘
3. Hater transmission pipeline and water distribution pipes
4, Public water filling ‘stations and donkey cart filling

stations

In executing construction for the Project, the turn-key wmethod

and the inhouse engineering zethod may be considered.

Beth methods have advantages and disadvantages. The inhouse
engineering method requlres additional personnel in WDA and also

results in an increased workload for the tonsultant. In view

.of shortage of WDA's staff, the turn- ~key method is more favor-

able. Therefore, the turn-key method is adopted for the Pro-
jeet. '
Execution Plan

(1) Production well work

The well shall be ekeavated by rotary drilling machines.

(2) Elevated'tank'nork

._Both foundation and tank shall be made of reinforced con-
Vcrete._ Scaffolds and supporting structures shall be used
in the construction. Concrete shall be transported to

high working areas with cranes or Simplified lifts,

(3) Piping work

Earth excaVation work for laying pipeline shall be carried
ont with a machine._ In back—iilling and sand laying works,

 remmers will be used for tamping.
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Diamete: of pipes shall be ¢50mm —.6400mm. PVC pipes shall
be used for #3000 mm (8") or less and FRP pipes for 4350 mm
{10") or larger.

7-2-3 Perfod of Construction Works
By taking accouﬁt:of'the Weatﬁet cchiticns,iﬁ Lower Shabelle,
construction of wells, elevated tank and pipelines shall not be

carried out in the rainy season of April h’June;

“Irrigation cﬂanﬁels froﬁrthe Shabeiie River are deveioped exten-—
sively and'the un&ergtocﬁd water 1é§éi is high'in the area,

For these reasous, eXcayatiOn work for foundations and pipe_in—
stallation_ate_difticuit in the fsiny sessoﬁ.x The.implemehta—
tion of Japanese gract aid has a number of coﬁstrcctioc Hoita-
tions in comnection with the fiscal year (April - March) in
Japan. Therefore, it is necessary to implement the Project by

taking full advantages of the dry season for construction.

7-2-4 Period for Detailed Design Study

As stated'in 7-2-3, constructien shall be carried out in the

dry seasen from July to March ~in Qiew of weathet conditions in

Somalia and the fact that the pipeline is crossing the Shabelle

River and water .channels at many 1ocations.

Therefore, the execution plan, bj ﬁhich cﬁhstrﬁction_is carried

out in the dry season, ‘shall be done wlth careful consideration
‘ given to the tide required for transportaticn of materials and

"equipment.
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7-3

Plan for Procurement of Materials and Equipment

The results of a market survey conducted in Somalia {ndicate that

“the country relies on imports for the supply of practically all

construction materfals and’ equipment with the exception of gravel

o and sand. - The mode of prOCurement of cOnstructlon materials for

the Préject shall be de:ided by exami“ing two possible altexna-

tives, importing from Japan or importing from third countries. in

view oE economy, quality, ete,

()

(2)

(3

Reinforcing bars, cement, plywood and wood
Ptbduéts available on the local market aré not uniform in

quality and standatd because they are imported £ron Europe,

“and furthermole it is difficult to obtain a required quanti-

"ty at a fiXed time. As for the prices, they aré more expen-—

sive than those to be imported from Japan. Such being the
case, they shall be imported from Jépén,‘téking into con~
sideration advantages in respect of quality control and cost

control. (Réfer to Annex-19),

Equipment for wells

Sa far, many well dtilling works have been carried out in
Soﬁélia'by local contractors,'and they héve extensive experi-
ence in these matters., As for the price, work executed by
local contractors will be cheaper than that executed by
importing materials and equipment from Fapan, Therefore, in
view of the achlevements and prices of local comtractors,

the well dfilling:uoxks shall be executed by local contrac-

tors under the sUpetvision of Japanese technical personnel,

“with equipment and materials leased from local suppliers.

{Refer to Annex-19).

Pumps, hydrants, pipes and vaives

Attpresent, these materials that are used in Somalia are

made in Italy, West Germany and Britain, and each has dif-
ferent standards., Thus, pipes are not compatible with
valves, ete. Such being the case, they must be duly machined
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in order to_fit with eaéh othef, and o;her kigds_of parts
are used as spare parts; _It 1s preéumed to be5difficult to
sécuré matérials-required férjthe.Ptojeét on the local mav-
jget,_and it is cOncluded_that fhe ﬁﬁrchése‘of'itéﬁs m¢eting
tﬁe_design.ccnditibhs_of thé_Prbject.pn.the local markﬁt is
=1mpracticé§1e. Therefﬁfe, the said matgrialé and equipment

shall be imporéed from Japan. (Refer to Agnéx—lQ).

(4) Construction equipment '

There are many jolnt-venture companies with capital partici-
pat;bn ﬁith Eirms of third cquntriés, and theté'are many con-
st;uétion_machines, particularly exéavafion m&phines, trans-—
. poftation énd_loadiﬁg wmachines fmported from European'c0un—
tries. .it_is présdméd that construction machinéry imﬁorted ’
from Japan may be rathef costly, and may also cause incon-
vehiente_in view of.maintgnaﬁce in Soﬁalié. Therefore. it
is concluded that leasing thenm from local c0mpahtes is
cheaper and more convenient-for construction. (Refer to
Annex-19).
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7-4 The Scope of Construction Work .

7-4-1 ‘The scop of work to be undertaken by the Government of Somalla.

a. 'Acquisition of sites for water supply faéilities.

b. - Procedurés for exemption from customs and custom ¢learance
- fee for {mporting necessary materials and equipmeat for

construction works.

c, RéQuitéd.éosts of operation and maintenance facilities and

equipments.

d. Twprovewent of roads to be used for works and maintenance

(water source approx. 2.7 km away from the National Road).

e. Works for house connections

Item (e) is not included in the ¢osts to be borne by Somalia
in this report.

7-4-2 The scépe of works to be undertaken by the Government of Japan

a. Construction and installation works for alltwatéf SUpplf _
facilities covered by the Project (ptoddction'well, puUmPs,
pump houses; eleVétéﬂ tank, Hafer'fransmissidn‘pipeliﬁe,

- . water distribution pipés, telated.facilities to pipelines,
.public:wafer,sﬁpplyrstaﬁions and iarge_watef supply sta-
pioné), '

4.b.:=6céan frgﬂgﬁf_énd ;nsqrangergharge on_consfruction matevlials

and qquipment,tofbe imported from Japan,

¢. Costs ofVQetailed design and construction supervision,
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7-5  Detailed Design and Construction supervision

{1) DPetailed design and tendering .

Detailed design and nrepafation of ténder dbcuments

The detailed design and preparation of tender documents shall

~ be made on the basis of information and site. meaSUrements ob-

tained from the site survey and necessary-deliberations to be

conducted with the apthorities concerned of the Covernment of

- Somalia in charge of. the Project, .

Tender and contract

The steps of procedure from the Eéh&ér't&Ithé signing of the
contract donsists of the tender 'anﬁ_dz'inéeméht;" aéceptance' of
the applications to participate in tﬁn tender, tender expla-
nation section, issuance of'the’tendéf}décnmenté; biddérs
fixed tendering period, examination offthe tender documents
immediately after their acceptance ana:then signing of the
contract bétween the successful contractor and the Covernment

of Somalia.

(2) Construction supervision

s

Construttiqn,superviéion in Japan

':This prbject enters ‘the construction supervision stage as a
‘resulé of the signature of the éontract betweén the MMWR of

Sowalia and the Japanese contractor. Immediately after the

signing of the contract the consultant will carry out the

'procedure for approval of the drawings on behalf of the WPA

of Somalia’ {n order to make possible the” soonest implementa-

tion of the Project., Furthermore, the procuremgnt_of_materi-

‘als and equipment In Japan will be supervided as well, with

the participation of the consultant,
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Construction supervision at.the Project site.

;The consultant will take charge of the guidance and super01—

sion of the contractor regaxding the plevious arrangements

.before starting the work, the transportation of equipment and

'materxals to the construction site, the execution of the work,

1nstallation and adjustment, test runs, completion tests, etc.,

iand will carry out the management of the progress, quality

fmanagement, cost management, etc., in order to finish the job

witheut Eail within the time stipulated in the Exchange of

Notes.
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7-6 Implementation Schedule

The implementatibn'schédule of this project is shown in Fig..T 2.
‘1t takes approximately 4.5 ronths until the signing of the con-
struction contract, intluding 2, ménths for the detailed design
‘after the Exchange of Notes. The construction work at the pro-
ject site will start approximately 5.5 months after the sigaing
" _of the construction contract, this time will be spent ‘for pro-

curement and marine transportation of the materials and equip-
ment, “The period for the execution of the work at the projéct
site will be approximately 9, 5 months, 1ncluding the preparation
" period.
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CHAPTER 8

" PROJECT APPRAISAL:






CHAPTER 8 TPROJECT APPRAISAL

8-1. Urgency
Of the 35 refugee camps existing at present, the development of
groundwater has been carried out by'UNiCEF in otder to assure a
safe and stable WAtér'suppleto 23 camps located in the Gedo and
Hiran Region, and water supply facilities are befng iustalled for 9
camps in the Northwest Region with aid furnished by the People's
Republic of China. ' . B

In spite of the efforts made by UNICEF to devélbp'grbundwater, the
3 camps im the Lower Shabelle Region remain dépendent upon the
Shabelle River, though the river cannot provide a sufficient amount
of water throughout the year, Such undesirable dependence is due
to the fact that the salinity of groundwater at this area is too
high to be taken as potable water, Under these circumstances.'fhe
development of the Lower Shabelle area is vestricted to the vicini-
ty of the Shabelle River, though this area has a high dévelopmental
petential. Such being the case, the implementation of the Project

is urgently needed,
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8-2 Socio-econonmic Aspects

The Project to assute a stable supply of a safe water throughout
‘the year will_éomewﬁat relieve the people fron too much labor for
.drawing water, especially during the dry season. The labor thus
saﬁgd may be shifted to‘Other productive activities such as agri-
chltﬁre,'liveStobk farmiﬁg;_manufactﬁre, commerce, etc., This will
.steadily acfivate the development of the_Lower-Shabelle.étéa which
is centered rbﬁhd agriculture'and.liveétpck farmiﬁg,sahdkéventually
‘help establish'the infxastructufé needed to assist the_tefugees to
settle and increase production of agriéultural and livestock pro-
ducts, to'improve the tiving standard and gain foreign currency -~
the main theme of the National S-~year Deﬁelopmeﬁt Plan, About
127,700 persons will be benefited by the Project,
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8-1 Heaith and Sanitation

The disengs\which are related to ﬁgtgf apg‘obséryed_in.a_high per-
 cent3ge of the inhabitants in the Lower Shabelle aféa,'as the area
is relgtively densely populated and depepdenﬁ on the Shabelle River
£or potabLé water (Table 3-11).

Since the pubiic‘ﬁealth pOhditionS of this=areakwillAbéziqproved_
greatly by the Prdjéct, the froject.wili help Subétantialiy reduce
watéffrélated_digestive diseases and exert a‘staﬁiiiéing'effect
upon the imhabitants' lives.
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" 8-4 Finance

In addition,to the Japauese Grant Aid to be Eurnished by the Govern-
ment of Japan, ‘the operation and maintenance of the water supply
facilities will require annval expenditures amounting to 20,499, 000
So.5h. Annual expenditure is summation of annual reimbursement to
be borne by the Government of Somalia on the basis of a 3% annual
'1nterest rate and a 20-year repayment period ' ‘

o (113,486,000

15,337

‘ténance cost (9,187,000 So.Sh.).

= 11,312, 000 So.Sh. ) and annual operatfon and main-

- On the other hand, the water chérges as of 1990 (target year in
which all planned water supply volume is to be consumed) will be as

foliows;

~ Domesti¢ water supply by house connection
155 m3/day x 10 Shillings/m® x 365 days/year
= 565,750 Shillings (1,601,072 Yen)

~ Public hydrant water supply
2,068 w*/day x 10 Sbilling/m x 365 dayslyear
= 7,548,200 Shillings (21,361,406 Yen)

~ Total 8,113,950 Shillings (22,962,478 Yen)

The water charge income accounts for 752 of the funning-éost.
The price of water excluding the Japanese Grant Aid is 27.8 Shillings
(78.6 Yen)/per cubic meter.

Annyal expenditures
Annual'water consunption

The price of water =

URI600 , o 10000
= = 3
. ~ 738,030 m3 27.8 SofSh.lm
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CHAPTER 2 CONCLUSION AND RECOMMENDATION -

”Q—i :Coﬁélﬁsionv;

~ A¢ for the situation prevailing-in the.refugee camps and thé sur-
,tbqndiug afeas, the refugee ¢amps and-Qoryoolcy Towti aré‘suppliéd
putifﬂed'wate: taken-ftoﬁ:the Shabelle River, but 'all éthér vil-
lageés -depend upon the raw water of the Shabelle River for drinking
and dafly use. Tt must be borne .in mind, hbwever, that .no water is

available from the Shabelle River in the dry season.

If a stabié‘supply_of safe petabléﬂwatér to the refugee,caﬁps,
Qoryooley Town and other villages located nearby can be secured all
‘the year round thtough_thé 1mp1émentation of the Project using the

. groundwater of the Beled Amin area as-a watér-reéﬁﬁrce; it will
make it possible not only to upgradé the living envircnment of this
area, bﬁt élspkto actualize the high potentialities of the Lower
Shabelle area regatﬂtng‘agriculture and livestock farming, As a
result, it.will-become possible to help in the refugee settlement
plaﬁ which is centered round the developuent of the local cémmuni—.
ties where the refugees can participate in soclo~ectnomic éctivi—
ties, while iﬁprdVing'agEicﬂlture and livestock farming, which is
the main theme of the National Five Year Deveiopment Plan,

Thus, the Project_will serve as a foundation of community develop-
ment in the réfﬁgee caﬁps.and the surrounding areas in the long-
term‘péfspecfive.- Hence, the Japanese Grant Aid for the Projeét is
judged to be meaningful and reasonable. '
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9-2 Recommendation

As menfioned_above, the Pfaject is expected to make substantial
contributions to improving the infrastructure in the refugee camps
and the surrounding areas, as well as to creating the éh?ironmeﬁt |
for the settlement of_the vefugees, However, In order to achleve
favorable operation and-méintenaﬁcé'of these water supply facili-

- ties and have them fulfill theds 'objeuiﬁes, necessary systems and
organizations must be established By-the'covernment of Somalia,
and, especiallf, steps must be taken to have people feéognize how
important'it 1s to utilize safe and potable water in‘tﬁe improve-
ment of infrastructure, centering round the improvement of the

health and sanitation environment,

The water supply facilities for the Project will be as simple as

possible in design and constructian and as easy to operate as pés—
sible. TFor more optimum oberation and maintenan¢e, however, it is
desirable to foster capable technical staff, and secure fuel indis-

pensabie for engine/pump operation,
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ANNEX 1

MINUTES OF DISCUSSION






Minutes of Discusselon
on .
Ground Water Development Project in Lower Shabelli related to
ICARA II in
Somali Demooratio Republio

In response to the réqueaf made by the Covernment of Somali |
Demooratic Republic for Ground Water Development Projest in

Lower Shabelli related to IcAﬁA I1 {hereinafter reforred to as "the
Projoot)}, the Government of Japan'hab sent, through tﬁe Japan
International co¢perati§n Agenqy”(herainafter referred to as
"JICA®) which i6 an official agenoy implementing the technical
cooperation of the vaernment‘of“Jépahia'team headed by.ﬁr Seiyu
Kamata, Head of Planning Section, Planning & Survey Dive,
Management Dept., Water Works Duroau, Yokowmuka City to conduct

the survay for 36 days from May 3{ist to July 5th, 1985, '

The tean carried out & field survey, hold a series of discussions
and exchanged view with the authorities aonoerned of the Government
of Somali Demooratic Republie, L ' :

Both parties have agraeed to eeq@mmend to their ieapeotiva Governmantg
and the authordities concerned to examine the result of the

survey attached herewith tovard the realisation of the Project.

A5 F ot

SEIYU XAVATA | Mdgzgged Cumar Asad

Head, Japanese Basfo Design Perégnent Seeretary

Survey Team ¥inistry of Nineral & Water
' Resources
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Attachment

The objsotive of the Project is to provide Ground Water mainly
4o the Thres Qoryoley Refuges Campe and to the Qoryoley Town
itealf from Belet Amin Area,

Both parites confiimed the basio oconcept of water sﬁpply
facilities and location plan as £hown in Annex I,

The Japanese esurvey team will convey to the Government of Japan
the desirs of the Government of Somall Demooratioc Republio thét _
the Former takes necessary measures to cooperate in
implementing the Project and bears the cost of the Water Supply
pystem requosted by the latter shown in Annex I within the

scope of Japanese coonomio cOOpération_program in grant form,.

The Government of Somall Demooratio Republic will take

nédessary measures listed in Annex II under the oondition that
the grant atd assistanoe by the Government of Jepan is
extended to the Project,

Both parties confirmod that tho Survey team explained Japanese
grant aid program and the somali side has understood it.
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2.

3

Annex I

The basie condept of iater Supply faollitiep and looation
plan requosted by Somdli Domocratio Republio are shown
velowe {In addition, Soﬁali side 'requeafed Water Supply
to tho Villages on and around the main distribution line),

The projéction yoar for Qoryoley town and other villages.
vill be 1990, however, regarding ths Reﬁtgeés Camps,

the population of the present time will be taken for
the year 1950, ’ '

Diantribtution to private houses or ﬁublt_o facilitios won't
be considerod but only publio posta will be designed,
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Annex I
The following sarrangements are roquested to be taken by
somali Demooratio Repubdlio,

Ttany To bs coverad
by reoipient
iside

(7o be oovered)
(by Grant Sids)

To secure land for ‘woll{a) and other water
supply facilities . : ¢

2.

To olaar. lovel and reclaim theé site when
needed ®

3.

7o construot the gate and fence in and P
avound the site when needed : 4

4.

To pave the road with gravele and bouldera
for access to the site from the main road
for toth construction and maintenance/

operation ,,E‘ _0

Se

To comstruct the water supply facilities

6,

To bear the f0110w1ng c0mmias£ons to the
Papanese forelgn exchanga bank for the ,
banking services based upon the B/ ,

Yo Advieing commiesion of A/P L.

-2+ Peypment Commission N

Te

To ensure unloading and cuctoms clearance
at port of disembarkation in recipient
country

—————— e e e e e e

fe ¥arine (Air) transportation of the
produots from Japan to the recipient
country

2s Tox eXenpition snd custom clearanﬁe of the _
products at the port of disembarkation , °

i (*)

3+ Internal transporatlon from tho “port of
disembarkation to the projeot site.

To adcord Japanese nationzle whose services |
may be required in conneotion with the supply of
the products and the sorvices under the varified
contract such facilities as may be necessary for
their eniry into recipient country and stay
therein for the performance of their work,

i ———

W ET
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Ko Items

To ba ocovered
vy vocipient
side

To be covered
(by Grant Side)

9 To maintain and use properly and
effectively that the facilities
constructed and aquipment purchased
urder the Grant,.

10, To bear all the expenses other than those
16 be borned by the Crant, necessary

_for construotion of the facilities

as well ag for the transportation and

the installation of the equipment.

tk
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ANNEX 2

TEAM MEMBERS






Officials

Mr. Seiyu KAMATA

Mr., Jyunji YOKOKURA

Consultants

Mr. Munetaka MORIO
Mr. Kiﬁao NARITA
Mr. Ko KUWATA

Mr. Masashi NODA

Team l.eader

Coordinator

Survey Manager,
Water Works Planner

Hydro-geological
Planner

Surveying Water
Supply Planner

Facllity Designer
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ANNEX 3

SCHEDULE OF FIELD SURVEY






Date

Study Schedule -

Detail of Study Items

No. Day
1. 3ist May (Fri} Departure from Narita
e - A2-787 '17:45
2, st June (Sa;) “Arrival at Rome
A I 07:55
3. 2nd: © (Sun) Departure from Rome
' ' AZ 822 ° 23145
4. 3xd (Mon) ‘Arrive at Mogadishu MMWR Meeting on schedule, Team
09345 meeting
5. 4th (Tue) MMWR, RWSD, NRC Courtesy call,
' ' Meeting
6. Sth (Wed) MMWR, Undertaking, Question
Co : ' Meeting, Data Collection on well
excavating firms
7. 6th (Thu) Fleld survey at Qoryooley - Belet
. ’ . : Aﬂlin
8. 7th (Fri) - Field survey at Qoryocoley -~
Refugee camps, Investigation of’
water supply facility
9., 8th - (Sat) Mogadishu -- Marca MMWR data collection
' : B WDA (Fellace) data collection
NRC data collection
10, 9th (Sun) Courtesy call to govermment of
' o : Shallanbood Meeting at MMWR
{Counterpart fuel), Survery TP
installation
" 11, 10th © (Mon) Survey TP installation,; Pipe
o o route selection, Harketing survey
12, 1llth (Tue) Survey CP observation
MMWR data collation
NRC data cllection
_ 7 MOR data collection
13. 12¢h  (Wed) Survey CP observation,

County head courtesy call,
meeting, Italian agricultural

cooperative well survey meeeting
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No..

Day

Date

Study Schedule

Detail of Study Items

14.

15.

16.

i7.

18,

19,

20,

21,

22,

23.

13th

14th

15th

16th
17th

18th

19th

20th

21st

22nd

(Thu)

{Fri)

{Sat)

-{Sun)

{Mon}

(Tue)

{Wed)

(Thl.'l) :

(?ri).

(Sat} N

Leave Narita
BA-006 21:30

Leave London
SVv162 12:30

Arrive at Mogadishu
16:00

Meeting with district officials,
survey of existing wells. NRC,
MOH data collection

Survey of existing wells,
Survey of villages,
Investigation of water supply
affairs, Plain table survey of
pipe route

MMWR Q coorination, MWA water
supply facility investigation,
Plain table survey of pipe route,
Water quality data collectionm,
Recent well data collection

MOl wages, Labor conditiOns data,
Central point observation, Water
intake test

MMWR Q meeting,iMOA WGathér;'Well
data collection, Central point
obsexrvation

Village population, Water survey
atfaivs investigation, Water
intake test, Survey of camp
population and water supply
facility

Village population, Water supply
conditions survey, Water iatake
test, Water supply facility
survey of Shallanbood

Village popoulation, Water supply
conditions survey, Water supply
facility investigation at

Marca, Water .intake test

Team méeting; Survey of water
sourc¢e arvea, Water intake test,
Camp populaticn survey

HHWR, RWSR cbuffesy céiihmeeting;
MOM, RWSD data colleéction, Water
itnake test, Plain table survey
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No.

Day

Date

Study Schedule

" Detail of‘Stud? Items

24,

25.

26,

27,

: 28-

29'

30.

31.

32.

33.

23rd’

24th

25th

26th

27th

28th

29th

30th

1st_

2nd

(Sun)

{Mon)

{Tue)

(Wed)

{Thu)

(Fri)

{Sat)

{Sun)

(Hon)

(Tue)

(Mr. Kamata,
Mr, Yokokura,
Mr, Morio,
Mr, Narita)

Leave Mogadishu
17:30/5V-163 —-
Khartom

Japanese FEmbassy
courtesy call

Field survey of area iucluded in
the Project: Water intake test,
Plaian table survey, Village
population, Water supply investi-

‘gation

Field 'survey of area included din
the Project: Population survey,
Water intaKe test, Camps 2, 3
plane table survey, Recent well
data collection

MMWR draft meeting: Test pit,
Investigation eof hydrants at
Qoryooley, Plain table Survey at
Qoryooley '

Team meeting: Test of cone
pentrometer, Demand survey,
Survey of camp population

Proposal of Minutes: Demand
survey, Investigation of camp
population, Plain table survey at
Qoryooley

Tean meéting, Demand survey

Meeting on Minutes:
Team weeting, Processing

Signing of Minutes: Processing,

Preparation fovr shipment of
materials and equipments

{Mr. Kuwata, Mr. Noda)

Leave Hogadishu
17:30/8Y-163 ~- Jidda

Leave Jidda 17:30/JL-
472 -- Tokyo
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No.  Day bate - - Study Schedule _ Detail of Study Items . :

34, 3xd (Wed) Leave Rhartom Arrive at Tokyo 16:00
03:10/LH-539 -~ :
London

35. 4th (Thu) Leave London
13:10/8A-005 -~
Tokyo

36, Sth (Fri) Arfive at Tokyo
. 14:35

- 180 -



- ANREX 4

LIST OF INTERVIEWEES






Miﬁistry of Mineral and Water Resources (HMWR)

Mr. Ahmed Mohomud Farah . Mimilster

Mr, Maxmuud Sheekh’ : Vice Minister

Mr. Mohamud Omar Asad . - Secretary

Mr. Mohamed Yussef Yust Awale  Director Hydr. Dep. .
Mr. Hassan Roble Chief of Laboratory Sec.
Mr. Mohamed Hassaa . . - Hydrogeologist

Mr. Mohamad Elmi Dirie .. Geologist

Water Development Agency {(WDA)

Mr. Yusuf Mohammnd Eloi . - Deputy Pirector Geperal

Mr. Constantinoe Failace - GTZ Adviser .

Mr. Abdullahi Abdukabman Ahmed Director Planning Dept.

Mr. Mohamed Hassan Haji Hydrogeologist

Mr. Caateeye ‘ Qoryooley Officer:

Mr. Olad Ise Resional Manager of Sharambood

Mr. Nur Warsame Takalo . Marea Water Supply Director

Refugee Water Supply bivision (RWSD)

tir. Abdl Haji Mohamed . Director

Mr. Mohamed Abdulcadir Muse Appropriate Technologist (S.R.HW.U.)
Mr. Obsie Chemist

Mr. Khaliif Maxuud Warsame Qoryooley District Commissioner

Mr, Ibrahim Haji Alie Hayor of Qoryooley Town

National Refﬂgee'Coﬁﬁissioﬂ

Mr. Shirdom - ' Depty Commissioner

Mr., Mohamud Halane Diini - Co-ordinator of Qoryooley Refugee Canp
Mr. Arnold Gijshers =~ ~ Administrator
Mr. Ali Somane Haii e o Officer of Qoryooley Refugee Camp I

United Natfons High Commissioner for Refugees (UNHCR)

Mr. Alnolad Gijshert o Adviser of RWSD

Mogadishu Hater Agency_(HWA)

Mr. Ahmed Mohamud Handulle Technical Director
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10,

11,

12,

13.

14.

15,

16.

Ministry of Heéalth

Mr. Pospisilik

Ministry of Agriculature °

Mr. Doff Maurizio Lupi
Mr, Mohamoud M, Ali
Primary Health Care {PHC)
br. Abdirazzak Fatah -
pr. Abdlaahi Mohamed
Ministry of Labour

Mr. Hassan Elni Kunille

Mr. Hasan Dero

Mr. Nur Ali Ahmed
Somali Pruit Company
#Mr, Mohamed Abukar Hagi

Central Bank

Mr. Aamir Said

Comméercial & Savings Bank

Mx. Saeed Garseef

‘Mr. Abdollahi Seek Mohamed

Farxaan Village

Mr. Adnan Malin Yusuf

Sanitary Engineer of WHO ‘

Canadian AdViset
Director of Land and Water -

Team Leader
District Medical Office’

Director of Shallanbood

Regional Secretary of Party
{Shallanbood) T

Dept. of Foreign Exchange

International Div,
Vice Manager

Chief
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ANNEX 5

'GENERAL DESCRIPTION OF SOCIAL AND
ECONOMICAL -CIRCUMSTANCE






(1) Somali Demoératic Republic. is.situated In the Northeast sector of
the Continent of Africa, so0- called “the Horn of Africa“,'ranging
from 12 o' N. to 1°35 S. in lat and from 41°0"t0 51°25"E. in long.,
-facing the Bay of Aden as well’ as the Indian Ocean, bordering on

_ MDj1b0uti to the north Ethiopia to the east and Kenya to the south,
' -with a ]and aren of 63? 664km .

The population is approx. 5.t mil. (as by 1983, presumed), and the
rate of natfonal increase 1s 3.l%/year (1972-1981),

(2) Donestic Administration

Since the revolution in October 1969, led by Major General Siad’
Balle, the country has been under the administration of the miii—
tary junta under the leadership of President Balle. The Constitu-—
tion enacted in September 1979 permits the Somali Revolutional
Socialistic Party {SRSP) to be the only legal political party.

President Balle was designated by the'People's Congress ia January
1980, to be President agaln for another six years, which is the

- ceurrent situation.

(3) Fofeign”Policy

Since the revolution in l969,'fhe country has had close ties with
the Soviet Union, but Soviet miltitary aid to Etniopia at the time
of the Somalia dispite with this adjoining nountry in Angust, 1977,

’ cauééd:SOmaiia‘foiabfogafe the Ftiendship'and Co-Operation Treafy
with the Soﬁiets in Ndvénbef 1977. Since then, Somalia has strength-
ened fiendly tie with Western nations. '

Ovek 95% of Sonali nationais are Mohammedans of the Sunni Sect; but
the cnunfry became a member of the Arabic Union in 1974 and_hblds

" good relation even with such moderate Arab nations as‘Egypt and
Sandi—Arabia. ' '
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N CY)

()

Economy

HaJor industries of Somalia are stock—farming and agriculture and
the GNP per capita is $250 (1983) Export of livestock products
and bananas constitute as high as 95% of the total export of this
under developed countty. This causes unstableness_in foreign cur-
rency lucome making the countty‘s trade Baiante fluctuate and a
chronic deficit finance situation obliges the country to depend

greatly upon foreign aid and loans.

Further, about 700 thousand refugees flowing in from Ethiopia causes

unfavorable pressure on the Somali economy.

Somali Relationship with Japan

The Japaaese Government granted recognition to Somali when it gatned

independence on July I, 1960, The Japanese Embassy in Sudan takes
care of diplomatic affairs with Somalia, while Somalia opened an

embassy in Japan on October 1, 1982. The economic and techno-

' logléal co-operative relationship between the two countries has

developed at a steady pale. The Japanese soft loan for the Tele-
Communication Eniargement ?rojéct amounted to 5;270 mil, yen (con-
tract entered inte on Dec,, 1983), while the.free fund eOﬁoperation,
which began with [ishery and food aids in 1981, has totaled 4,776
nil, yen by the end of Mar., 1985, '

In 1983, imports from Japan was $11;629,000, while Somalil exports
to Japan was $79,000; which resulted_in a large trade deficit for

Somalila.
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1)

2)

3

4)

S) .

6)

7)

REFERENCE

GNP per capité (IBRD Development Report 1978 - 1985)
1976 1977 1978 1979 1980 1981 1982 1983
$110 $110 $130 N.A, N.A, $280 $290 $250

Gross naticenal product (IBRD Dévelopment Report 1978 - 1985)
in mil, dollars

1979 1980 1981 1982 1983
1,030 1,130 1,230 N.A, 1,540

Balance of internaticnal accounts (IBRD Development Report
1981 - 1985) 1o mil. dollars

1977 1978 1979 1980 1981 1982 1983

Export 100 07 111 141 200 317 163
Import 160 241 287 240 199 378 - 422
Trade balance 60 134 i76 99 1 61 259
Ordinary balance 31 63 205 136 30 177 150

Foreign currency preparation (1BRD Development Report 1978 - 1985)
in wil. dollars

1976 1977 1978 1979 1980 1981 1982 1983
85 121 131 54 27 38 15 207

Governmental debt to overseas (IBRD Development Report 1978 - 1385)
in mil, dollars

1976 1977 1978 1979 1580 1981 - 1982 1983
277 401 496 546 688 877 944 1,149
Rate of consumer price hike (1985 Somalia Ministry of Planning)
1978 1979 .1930 1981 1982 1983 1984
10,2% 23.7% 59.2% 44, 4% 22,6% 36.4% 92.2%

Trade balance between Somalia and Japan (as per custom statistics),
in thous. dollars

1979 1980 1981 1982 1983

Import from Japan 2,767 5,126 5,580 3,174 11,629
Export to Japan 895 - 21 - 79
Balance | 1,872 5,126 5,489 3,174 11,550
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