. APPENDIX (3)

 QUESTIONNATRES SHEET OF WATER SUPPLY SURVEY = =






DATA SHEET FOR PRELIMINARY FIELD SURVEY
(OCTNOV/IDEGC ~ 1990. BY)
() VILLAGE/COMMUNITY DATA |

1. Name: _ - ' Tentative No.
2. Region B , Accessibility:
3. Approx. ALEd " Km® or M X M

4, FPopulation Data: _
(1980) (1990) G

Annual Growth Rate” % ( ),
No. of Houses ~ Family Strdcttire | | | persons

. Distr_ibu'ti'on' of Houses, dispersed /concentrated

[

6. Public Facilities, School,. Market Chuxch Othexs

7. Vlllage Organization or Commumty Str ucture

8. Landownership: private / siale own

9. Agriculiure éﬂdCé’ttlé-Breeding:f '

10. .Prc')b'lems in Public Health : serious

11. Water Consumption : : L/ Day/FFamily,

Total. M"/day (Safe Water ' M%day)

12, hadmonal Use of Water «drinking

| cooking - ,washing
S T ;':-Ekistixigﬁ Regional 'Dével'opxﬁ‘eﬁt & Water Supply Plan:

14, Existing Power Supply:

15, Fuel Oil Supply :

16 Other Cﬁaréctéfisticé: |



(1)

PROPOSED WATER SOURCESR & SUPPLY FACILITIES

1.

Type of Sources : Dug Well, Dcep Well

Protected Spr.in_g, River, Pond

Lake Others Water Vendor

Populatioanouses to be Served:

Public Institutions to be Served:

Livestock To Be Served:

Total Potentlal Watei Demand

‘Service Level and Ir auhtles

(1}  Protected Spring
(2) .Tube Well with Handpump
(3}  Tube Well with Submerged Motqr Pump
(Elecf, or Diesel Driven)
(4) Distribﬁtion System. |
_(a) Storage Tank
(b) Dis!_;r_ibufi_on Main :
r(c) .Public Fauéet’s
(d) House Connection : _
(6)  Bath Room, Wash Tank, Pump House, Hand Pump Plat[‘oxm
Cistern for Livestock.
(6)  Drainage Around Well.
(7)  Leveling, Access way, Fence
Others:




(IID) The Principal Components for Bvaluation-

1. Availability of Ground Water or Alternative

2. Community Needs

(1) Inadequacy of Existing Water Supply System

(a) Insufficient Quality, - M¥%day
(b)  Difficult Access to the Source, avg. kkm

(e) Seasonal Variation

(d)  Poor Water Quality (Seriousness of Health Problem) -

(2) ' Others Urgency

. Community Comunitment and Capacity

(1) Financial Commitment by Villagers

(a)  Willingness in Sharing Capital Cost
(b)  Willingness in Sharing O/M Cost

(2)  Local Organization for O/M
(3)  Possibility of Collection of Service IFee
(4) . Others

Community Potential

(1) Financial Capacity (Village, Family Income)

(2) Technical Capacity or Level

(3)  Social - Administrative Structure

(4) PbsSib'il.ity of Productive Enlerprise

- (5)  Potential for Future Economic Development

(2]

(6) Availability of Support Service (Such as pex‘soxldl hygine

trainning)

(D Others

Capital & C)peratin;{ Cost

Strategic 'Imp'orta'nce' of the Region in National Development
Program :

. OVERALL SCORE
A-T

SCORE




SUPPLEMENTAL DATA SHEET FOR DETAIL SURVEY
(AUG / OCT / NOV 1990. BY )

Trends of Village Population
Natural

Social

Water Troubles, if any

' Quan_tity : R - Quality
Labor : ' Water Charge
Others’

Any Information useful to O/M plan

Human Resource :-

Social Unit

Others

Village Layout
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APPENDIX (4)

QUESTIONNAIRES SHEET OF WILLINGNESS TO PAY SURVEY







1I.

1T&pe}of.hdu3e: roéf

WILLINGNESS TO PAY SURVEY

Village name: Date:

Household number: _ Household size:
Water consumption per day (No. container/day)

(Note container size):

Water source and distance:

Number of trips to get water per day per . famlly member:
How would you rate. the quality of water you use %

.Do all children go to school every day ?

Have ‘you completed compulsory educatlon ?
For water buyers only:
Who controls the money in the famlly ?
Who pays for water ?

wall.
' “floor
Number of rooms

-Appliances {radio, etc. )

Dwelling only or cum business 2
Do family members look healthy ?



ITI.

Willingness to pay

(a)

\ (b)

(c)

(d)

'(e)

(£)

Do you think your household would be willing to pay
500 FMG each month to use a public standpost (or a
hand pump well or a motorized pump well) located in
your neighborhood ? o

Yas Go to (b)

- ‘No - Go to (c¢)
- L don’t ‘know. Go to (f)

We do not know the amount of money the village water
compnittee will regquire éach. household to pay for using
the new water source. If the decision of the village
water committee is to require 'each household to pay
1,000 FMG each month, would your household be willing
to pay this amount 2 o ‘

Yes - © 7 Go to (f):
No . : Go to - (d)
I don’t know Go to (f)

We do not know the amount of money the village water
committee will require each household to pay for using
the new water source. If the decision of the village
water committee is to require each household to pay

30 FMG each month, would your household be willing

to pay this amount 2 . K e

Yes o Go to (e).
No R Go to (f)
I don’t know Go to (f)

Would your household be willing to pay 700 FHG each
month to use a public standpost {or a hand pump well
or a motorized pump well) located in your neighbor-
hood ¢

Yes Go to (f)
No Go to (f)
I don’t know . Go to (f)

Would your household be willing to pay 200 FMG each
month to use a public standpost’ (or a hand pump well
or a motorized pump well) located in your neighbor-
hood 7 o '
Yes Go to (f)

No Go to (f)
I don’t know Go to (f)

Think for a moment about the largest amount of money
your household would be willing to pay each month to
use a public standpost (or a hand pump well or a '
motorized pump well). If the cost to your household -
is more than this amount, your household could not
afford to pay and would not be able to use the new
water source. ' o '

Amount of money ,...... FMG

I don't know

- A-10



APPENDIX (5)

SPECIFICATIONS OF TEST DRILLING







Specifications and Tentative Sites of Test Drilling Works
Specifications of test drilling works
- (1) * Target drilling
“Thé'depth of drilling shall vary from place to place rang-
ing from 40 to 220 meters with estimated average depths of
. '200m: in the intramountain (high plateau) area and 50m in
“the coastal (low plateaun) plain. The target depth for each
site'shall be determined based on the results of the hy-
drogeological investigations.

(2) Drilling diameter

The drilling diameter shall be 7 5/8" for shallow borehoies
with an average depth of 50m and 8 1/2" for deep boreholes
"with an average depth of 200m. The diameters of casing and
-gcreen to be installed shall be 4" for shallow boreholes
~and 8" for deep. boreholes.- :
(3) Logging

In order -to determine the number and location of the
screens, three (3) types of geophysical logging shall be
conducted prior-to ca51ng ‘installation, which are

a. Spontaneous potential logging
b. Electrical resistivity logging

© ¢c. Gamma-gamma logging

Measufement-Shall“be continuously done near the ground
surface down to the bottom of the borehole.

'nggingfdata shall be attached to the drilling record.
(4) _Casing and screen installations
A sénd_trap,jscreens and biind casings shall be lowered

«into the drilled hole with centralizer after the determina-
tion of screen settings. The location of the screens shall
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be determined after conducting the abovementioned logging.
(5) dravel packing

Immediately after the installation of casings and. screens,
the sieved gravel and coarse sand shall be packed in - the
annular space between the screen or casing and the drilled
hole. This packing shall be donelvery carefully to ensure
full packing of the annular space. The ,volume .of the
gravel packing used in each drilled hole shall be checked
by the drilling supervisor. -

The graVel pack shall cover the entlre screen length and
shall rise to a minimum of 3m above the top of the upper-
most screen.

{8) .Well_development-'

The weli development shall continue until water from the
well turns apparently clean. Any well developmant method
like bailing, air lifting or surging, or motor pumping can
be utilized. :
{7) Pumping test

Three (3) types of pumping test. shall be carried out at
each test well, which shall be directed by the JICA (Study

Team) Expert.

a, Step'drawdown test: Five (5} steps, with a pumping
duration of three (3) hours or more per step.

b. Continuous drawdown test: This test shall be
accompanied by (a). The last step of: (a) shall

be continued for at least 24 hours.

¢. Recovery test: After the continuous pumping (b),
the recovery of water level shall be measured.

(8) Well completion

The wel;:completion proceduﬁe shall cqﬁprisejthg_fb}lowing
items: ' :
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- 4.

a. Back Tilling of the annular space between
casing and drilled hole with drill cuttings to
within 5m of the ground surface.

b. Cement grouting of the 5m section below the
ground surface.

ca'Construction of concrete'base with a dimension of
40cm for both length and width and 30cm for depth,
- to flrmly flx the well casing.

Fig. 6.5 ShOWb the drilling and casing programs in Phase IT
of the Study

Tentative site for test drilling

Based on the results of the Stﬁdy in Phase I, the target

sites for test drilling were tentatively selected'as shown

in Fig. 5.6 The criteria for selecting the site were
derlved con81der1ng the following points:

(1) To 1nvest1gate the groundwater level and hydraullc
aquifer characterlstlcs and evaluate the overall ‘potential
of groundwater resources in the Study Area (i.e., in both
areas sestimated to be high potentlal dnd low to moderate
potential). S

(2) To ‘examine the groundwater for suitability'éé Hrinking

water and to clarlfy the groundwater flow mechanism by
comparing the chemical components of the groundwater in

- different regions and in different aquifers.

(3)- To select the priority area and to formulate a ground-
water development plan for the selected priority areas.

However, these target sites for teést drilling shall be

 'final1y' selected from the results of  the detailed site

survey in Phase II of the Study.

A-13
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APPENDIX ( 6 )

| SPECIFICATIONS 01-" PILOT FACILITIES







fl‘ECI—iNIGAL S?EcmiCAfrION |
FOR

THE MODEL WATER SUPPLY

SYSTEM CONSTRUCTION

[Type A}
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GENERAL

This specilication has been prepared by the JICA 'S{;udy Team for the construction
of "the model water supply system’, which are contained within "lhe
Groundwater Development Study in South - Western Region of Madagascar”,
undertaken by the joint Study Team of "the Ministry of Industry, Energy and
Mine (MIEM)” and "the Japan International Cooperation Agency (JICA)".

Among flour (4) types of modelftrial cénstructio_x_x proposed, following three (3}
types of the groundwater sourced water supply system are proposed for the
models of rural water supply in this Study Avea; The forth type (DY is the works of

rehabilitation of the existing water supply system.
1) Type A system:

A semi - urban style water supply system for the middle to large - scale
villages, and equipped willx:

- Diesel engin’ie generaled sﬁbmersibie molor pump
- (enerator house
- Llevated reservoir tank
- Branch type distribution pipeline, and
. Communal faucets with concrele base.
2) Type syslem:

One of the point source type supply system equipped with one or two
conununal faucet near reservoir tank, and submersible motor pump
with solar generaling units sand solar monitoring units.

3) Type C system:

Point source with hand pump.

ok
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Construction of the U'ype A System Is proposed in the village of I'ranokaky about
60 ki north - east of Toliara. A deep well with a depth of 200 m has been
constr ucted in ths v1ilage

The trial construction of a solar energized facility is proposed in the village of
Soahazo with a population ol more than 2,000,

However, sincé this facility is to be constructed just for the study of elfectiveness
of solar energy by the long term obser vation, the populatmn to be served by the
facility is }imited to more or less 5{)0 and this facility is accompamed ‘with the
monitoring system I’ox} illumination power, solar generated electricity snd
puinpage ca paci ty. | | |

" The hand punhlp's abcdmpauied with pump platforms are to be installed to the 18
test wells wluch will be drilled during the stady period.

All of the above mentioned wnstruc.i,mn wor ks is to be done by the Contraclor
under the supervision of' the JomtSLudy 'l‘eam '

"The major matermls and egquipment for l;he_ wat_er Supply syStezil like submersible
niotor pumnps, generator, hand pumps and solar generating facilities are provided
by the JICA, and all of oLher matenals and equx ipment are to be prepared by the
Contractoxs '

A-18
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SCOPE OF THE WORK

Construction of a grav'ity distribution system (Type A System)

1) Major aspects of the work in Tranokaky

(Map of Tranckaky is shown in Fig. 1 - 1, scale :'1/2,000)

a.

b,

f

Construction of an elevated reservoir tank

Pipe work for distribution and service pipe lines

Faucet base construction and faucet installation
Housmg work for the generator oper atxon and matex 1al storage

Installation of a submer51ble motor pump in the drllled tube wail of .
a diesel generatorin a generator house and of a water meter to the

main dxstmbutmn pipe

Test run of all the systems

2) Materials and eqmpment supplied by JICA

B.

b.

Submeu 31b1e motm pump wzth riser pxpes and other accessories Type |
S60NPL - 25 -1104, 50 - 150 liter/min at & head of 200 - 70m

‘Diesel engine generator with 1.8, of spare parts

TYPE Denyo DCA - 451, 37kVa 400V/50Hz

3) Materials and equipment to be proéured by the Contractor

u,

b.

Reservoir tank and tank foundation materials
Distribution pipes, fitting, valves and valve boxes

Water meter to be attached to the main pipe

- Faucets and materials for faucet bases

Materials for generator house and storage house.
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4) Details of each facility materialg and construction work
a. Construction of elevated reseivoir Lank: (Fig. A -2)
a-1 | Tank materials: |
Reinforced coﬁérete or stainless steel with painting
a-2 Shépe of the tank:
Box type or eylindrical
a-3 Tank volume: about seventéen (17) cubic ineteré
- Cylmdrlcal 3min diameter, 2.5min height (17 66 m®)
- Box type. 2.6m X 5. 6 X 2. 6m (17. DBm )
a-4 Heightof the tank_:_bottom;-
2.5 m above ground surf_a_ce_‘ _
a-5 Material fﬁr tank fb_undation:

Remforced concrete, 2.3 ~ 2.5 m high above ground surface
and 0.5 ~ 1.0 m below ground surface dependlng on type of
foundation

b. Piping_works: (Fig. A-3)
b-1 Plpe matemal
| _"Galvamzed iron pxpes and ﬁttmgs
b-2 Dunmmoq(length of dlstrlbutmnlservice pipes: |
@ BOmm Torgafll‘ Iengtﬁ 365m | |
.Pj 301nm Total length 30m .

_ Tutal length 395m

- A-20



b-3

Excavation, pipe laying and valve box construction:

Excavation: 30 em wide and 40 ¢m deep, with total length
of 895m

Valve box: 3 places close l;o public faucets

c. Constructmn of'pubhcfat,etsand dlamages (Flg A- 4)

e-1

c-2

c-3

Faucet base material, number:
Reinforced concrete, three (3) places
Type of faucet base:

1) Equipped with two (2) taps to No 1 and No.2 base,
and four (4) to No. 3

2) Waslnng place for every laucet base |
3) No exposure of stand pibes
Drainage channel:

Mme than ten (10) metexs long fx om faucet base, with a

concrete facin g

d. Housing worl(: (Fig. A-5)

d-1

Materials for generator house and storage houSe'

The house of generator operahon and f'uei storage shall be
built combined of independent esch other near to reservoir
lank by use of brick or concrete block with mortar coating,
and with zine roofing or fiber - cement rooting.

Area of houses:
Generator house: 12 square mél;ei's (4m X Sm)

Fuel/spare parts storage house: '6'square mé.téf's (2m X 3m)

A-21



e. Pump/generator installation and others: (Fig. A - 6)

e~1 Pump installation in the drilled borehole (Iowerin.g down
to 80 m), and proper connection with generator

e-2 Generator installation in the generator house, and test
operation of the pump

e-3 Installation of ‘water meter to the main pipe close to the
reservoir tank (Fig. A-2)

e-4 Testrun of all the system, and repair or rearrangement if
something wrong being found

A-22
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Fig. A-2-1
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: FMC&f Base with Washing Basin No.3 Faucet - Fig. A-4-1

Draimage/channe| &
LI SIIIoIIzL codlley?
' drinking pol

I.ﬁlage of completion

» 200 :
Nﬂﬂ"ql-ﬂg basin
N
& o o
[ T
memrddersdn e e fle s s e s i:ﬁ
: R
' ,\ C
Q M. !2
N Plane
€00 _ : _ l AU S o Figure
“ - | .
| - ’f}" SRR Seale: Yoo
b

Frent View

S O R S R ¥
i |i '.
}! : “ ]
.. . 1 N
! i, ¥ y S
i :I ] " Al %
1 ~ y :I :E .
Pl i 200 ! i |
S T _;: “”___-_______l_ R M___&______m,}-u.,\__
T m:xxua;u"pm ﬁ?“u")mnr*a'vws eo: . a

! A-27




o=

e — — ——— ———

No. !
No.2 |

P’t}.‘n

el e e i -
- e e e
1

3

£

-::.'

||';

Side

Views

No.1, No. 2

Fronl View

P

!
i

-h -
— i e ——

¢30 (Ne.2) , @50 (No. 1)

" M KN skl e v A ST A S . am a

— T S rmims Vm i e -

LA



" .
LT

.\n-@

\ PR

j_ﬁgvlgiej:.fafqr house, Storage house Fig. A-$

S . 1
IJ oo ogogigo.,

| E Slorage
space -
0 Gewnerator

= 2 X Bfnd-

o i ——

ool Panet

S TR S N 0 6 N W IR W I |

shol . Prm s e e

T

TTTEETEE D
SOOI

1 .
fé’.‘: ;
. !
o ! qkmeranr

'
r..'_...-.--....--...-.....I

SRS
1

g e

‘ /*l : ~
| @ o
; 7 - i
: ._'1 . -; -—:::b Al'
: t ' oM
- l !
: : . '
e RN <1 o TP v
_ [ e (R
! ) i B X
1 . . ' .
4 4 i 3 :
f )
. t
e § {
LS TN i

ﬁé k A-29



;
o
!

~20

o T30

~40
-50

~€0

~-70
k1%
- 90
~ fo0
*]fo
-+ {20

- /30

-150.

- =/léo

={80

Pump Installation (Tranokaky)

Fr'g- A-¢

-0

~170

A-30

atlt -7if o



TECHNICAL SPECIFICATION
TFOR
SOLAR PUMP SYSTEM CONSTRUCTION AND REHABILITATION WORK

[Type B&D] -
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GENERAL

This spe‘ciﬁcat-ion has been prepared by the JICA Stuﬂy Team for the construction
of "the model water supply system’,  which are contained within "The
Groundwater Development Study in South - Western Region of Madagascar”,
undertaken by the joint Study Team of "the Ministry of Industry, Energy and
Mine (MIEM)” and "the Japan International Cooperation Agency (JICA)”. |

Among four (4) types of model/trial construction proposed, following three (3)
types of the groundwater sourced water supply system are proposed for the
models of rural water supply in this Study Avea; The forth type (D) is the works of
rehabilitation of the existing water supply system. :

- 1) Type A sYstem'

A semi - urban style water supply system for the middle to Iarge scale
- villages, and equipped with:

- Diesel engine generated subxﬁex;siblé motor. puinp.
- G.é-l;e.raztéaf hi}ﬁsé
L 'El'e\:fate'd reservoir tank
; Branch.typ_t:a distribution pipeline, and
- Cmﬁmunél Fguoets with cbncrete base.
- 2) Type system:

One of the point source type supply system equipped with one or two
communal faucet near reservoir tank, and submersible motor pump
with solar generating unils sand solar monitoring units. '

3) Type Csystem::

~ Point source with hand pump.
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Construction of the T'ype A System is proposed in the village of Tranokalcy about
60 km north - east of Toliara. A deep well w1Lh a depth of 200 m has been
constructed in Lius vxllage.

The trial construction of a solar ener gized facility is proposed in the village of
Soahazo with a popu}atwn of more than 2,000. -

However, since thxs faclhl;y is t,o be constructedjust for the study of effectiveness
of solar energy by the long - term observation, the population to be served by the
facility is limifed to more or less 500, and this facility is accompanied with the
monitoring system for illumination power, solar generated electricity and

pumpage capacity.

The hand puinps accompanied with pump platforms are to be -ins’talled to the 186
test wells whxch wa be drilled durmg the study perxod

'All of the above Inentioned construction works i is to be done by the Centractor
under the supervision of the Joint Study Team.

The major materials and equipment for the water supply system like subme: sible
motor pumps, generator, hand pumps and solar generating facilities are pro\uded
by the JICA, and all of other materials and equipment are to be prepared by the

Contractors.

ale- 4~
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" SCOPE OF THE WORK

(1) Construction of solar energized simple supply system in Soahazo (Type B
System)

1} Major aspects of the work in Soahazo |
a. Constructim_l of a reservoir tank near to.thé drilled ‘borehéle
b.. Pipé wﬁrk of aboﬁt 25 m. from the tank to the faucet
c¢. Constructionofa co@unal faucet Base |

d. Framing up of the solar generating unit and monitoring
system,including fence work surrounding solar system

e. Construction of a generator houS'e, and installation of a diesel
engine generator for spare use. (This generator is to be reser ved for
the season in which solar generating is not avaxlable)

f ’Iest run of all the famhty mcludmg test operation of' both types of
generating system

2) Malerials and equipment supplied by JICA
a. Submersible motor pump:

SP2A - 13, 0.55KW, 200V/50Hz with riser pipes and other

accessories 1set

b. A setofsolar gehe}ating system which is expected to generate 800 ~
- 900 Wp (200V/50Hz), consisting of:

b-1 18 panelsof photovoltaic cells with array frame
b-2 Inveﬂer_
b-3 Connecting parts and spare parts

c. Aset of monitoring system for solar generafing, consisting of data
Iogger flow meter, actmometer storage battery, charger, solar’
paneland casing box. |

o ]jiesel engine generator and control panell N
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DENYO DCR - 61 SSII, 5.5KVA, 200V/50H%
3) Materials and equipment to be prepared by the Contractor
a. Reservoir tank and tank foundation materials
b. Distribution pipes and..ﬁ!;tings |
c. Watei‘ metex:, valve z;lmd.fhe= matem;él for meter ﬁnd valve .box
d. Fat{meﬁs and materials for ‘f'auc.et base |
e. Materials for fnundat:ion of 3015:‘ p.z.mel
f. | Feﬂ;:e material$ |
g. Materials for generator house
4) Details of materia_ls and cbnstructibn wefks |
a. Consiruction of _ele\fated 1‘esefyoir_Lank: (Fig. B- 2) N
| a-1 Tankmaterials: |
Reinforced concrete or stainless steel with painting
a-2 Shape of the tank: |
Box type or cylindri.cai |
a-3 Tank volume: about iO -cubic meters
- Box: | 25m (L) _.2.5_.M (W) X 1;711:1 (H) (107_.61.\!_.[3).
- Cylindrical: 2.6m (diameter) X 2.0 m(H). (10.6M7)
a-4 Heightofthe tank bottom: |
1.2m above ground surface
a-5 Méterial.for tank fbﬁﬁdaiﬁiOn:' )

Reinforced cdﬁcrete, 1.1 ~ 1.2'm high above ground surface
and 0.4m below ground surface '
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b. Piping works (Fig. B -1)
b-1- Pipematerial: -
Gz;lairanized iroﬁ pi pes_ and f{ittings
b-2 Dimension/total lex;gth of the pipe:
850 mm: "l‘,otal _le_ngth 25 m
B- 3. Excaxraﬁon, | pipe laying and val_.ve/__mel;er instéllation:

3 _Dxcavatlon 30 cm wide and 40 cin deep, w1th total length of
' about 25 m ..

yalve meter mstallatibn: The \ialve'énd Wﬂfef meter shall be
installed in one box cloge to the foot of the tank :

c. Construction of public faucet base: (I'ig, B ; 3)

One (1) faucet base equipped thh two )2) faueets is to be constructed
| 'about 25 1n apart from the tank ' C

c-1 Faucet base mater}.al, number:
Reinforced concrete, 1place
c-2 'Typeoffaucet base:

Equipped with drainning/washing faucet floor, and no
exposure of stand pipes

c¢-3 Drainage channel:

More than ten (10) meters long from faucet base, with a
concrete lining

d. Installation of solar generaling system: (Fig. B-4)
d-1 Foundation work for golar painel frame;

_Fifty (50) cm excavation and reinforced concrete footing in
two lines, and the pillars (50 cm (H) X 30 em (W) X 30cm (L))
with anchor bolt at the interval of about 2.4m
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d-2 J¥ramework of solar panel array and line connection:

In accordance with the 'speciai instruction manual, and also
by 1eferrmg to the existing solar panel uscd for translation
base near Befoly or Tranokaky

d-3 Framework of monitoring system:
In accordance with the special instruction manual
d.4 Fencework: (Fig.B-1)
The solar array and the ir'n_orii_{;d_rihg syé_te_m shall be
" surrounded by barbed wire fence with a lock and key entrance

- Height of fence: 1, 8m, ‘Interval of poles: 2m Interval of b -
wire: 25 cm

e. Housiné work: (Fig.B-5)

A generator house involving the sp:ice for fuel Stbrage and for the
monitoring unit installation shall be built near the reservoir tank,
and the generator for reserved and the control panel shall be

- installed in it.
e- 1 Materials for housing:

Brick or concrete block with zin¢ roofing or fiber cement
roofing

e-2 Areaof houses:
Fifteen (15) square meters (3m X G m) -
f. Testrun of all the system:

Gompletmn of the works w1Il be certlﬁed by the JIC'A Team after the
successful test run of all the facility. A

oo g
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(2) Rehabilitation of eicisting water supply system in Befandriana (Type D
consiruction) ' _ :

1) Majc)r aspects of the work in Befandriana

a. Construction of public faucet base with plural numbers of faucet
b, Reinstaﬂation .of pump and power
¢. Construction of pump house

d. Pij-ie _w’otks from existing tank to thé faucet

e i‘aﬂk cleaning and change of mai_n/drain valve
f. Testrun .of all facility.

'9) Materials and equipment supplied by JICA

a. Sn.b;ner.si.i:;ie moto'a; éﬁmﬁ :

Nihon PLOIGER 65NPL - 5 - 37A, 3.7KW, 400V/50Hz with
riser pives and other accessories/spare parts 1set

b. Dieselengine generator
Denyo DCA - 15PK, 12,5KVA, 4é0VI$0Hz 1set
< .Ccrn.t.ro} pagiel |
| 3) Mét_éri.als. and equipment té be preparéd by the Cﬁntractor
a Dislﬁributioh'p.i'p_és;,':-ﬁtéin'gs' ér_xd= valv.eé .
b, Faucet base materials and faucets
c. Materialslfo_r 'generatqr(storagé ho_u'se _
. d. Fuel f’ér teét run
| 4)-: i)’le,i_:ai_is of materi aié and construction works

a. Construction of faucet base and pipi‘ng‘ work from the ekisting
reservoir tank - : -
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- - One (1) faucet base equipped with four (4) faucets is to be
constructed within a dlstance of 20 m from the tank '

a-1 Faucet base material:Reinforced concrete
a-2 Type offaucet base: . (SeeFig.D- 1)
- Equipped with 2 faucets each at front and back
- Different height rack of front and back
- Drainage channel surrounding faucet base
a-3 Dimension and material of the ;iipe
2"in diameter, galvanized iron pipe -
a-4 - Pipe laying
- Ixcavation:40 cxh déep, 30cm “;i(ie
- Total lengthi:About 20m
b. Pump house con‘étrue.ti.on |
b-1 Material of the house: Wood orbrick
b-2 -'1‘_.ype of L‘ﬁé house .

In addition to the generator base, the spaéé_.for fuel

storage and the shelf or rack for generator/pump spare
parts shall be prepared. The door with lock and key and

ventilation window shall be equipped. - ' '

b-3 Areaofthe house: 12m’a (3m X 4m)
¢. The work of tank related
¢-1 Cleaning of the tank

¢-2 Valve installation to the drain pipe, and to the outlel; pipe

at the foot of the tank
e

.
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¢c-3 Countermeasure by sealing or welding if leakage is found
(Owner’s welding equipment can be used)

d. Pump/Generator ins_tallé.tion and test run

d-1 Installation of the new submersible motor pump: The
“pump shall be installed at a depth of JICA Team's
instruction (Owner’s tripod can be used when lowering of

the pump) '

d-2 Generator and control panel installation in the pump
house -

d-3 'Testrun of the all the facility
- Duration: Morethan 6 hours
- Fuelsupply by the Contractor:

The 2 (two)full drum cans (about 400 liters) of gas oil
shall be procured by the Contractor for the test run and

storage -
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Reservoir Tank for Type_B SysTem Fig. B-2
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'-'ElFaHCET Base in Type B System
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- AInstallation of solar generaiing system

Foun dation for
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TECHNICAL SPECIFICATION
FOR |
PUMP BASE CONSTRUCTION AND
HAND PUMP INSTALLATION

TOTHE DRILLED TEST W_ELLS

[TypeC]
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GENERAL -

’,l‘hi's:sp'ecii“ céﬁoﬁ has .beu‘x pr e.pax ed by the JICA Study Team for the construction
of "the model water supply system’, which are contained within "The

“Groundwater Development Study in- South - Western Region of Madagascar y

undertaken by the joint Study Team of "the Ministry of Industry, Energy and
Mmer _(MLLM)" and "the J apan I_nt.ex natxonal Cooper atlon _Agency (JICA)".

Among four (4) types of model/trial constr uclion pxoposed following three (3) -

types of the groundwatei' sourced water supply systet are pr oposed for the
models of rural waler supply i in this Study Area; The forth type (D) is the works of
rehabilitation of the existing water supply system.

1) Type A system:

A semi - urban style water 's'u‘ppiy .sy'sté'm.fo.r the middle to iérge - scale
villages, and equipped with: ' '

- Diesel engine generaled submermble mol:or pump
| _-‘ .Genel atox lléuse
© . Ylevated resetvoir tank
. Branchtype distribution pipeline, and
- Cﬁlmix_unal fa_ucel;s wilh concrete base.
2) T ype sysletn:

“One of the point source type supply system equipped with one or two
comununal faucet near reservoir tank, and submersible motor pump
with solar generating units sand solar monitoring units.

3) Type Csystem:

Point source with hand pump.

A-48



Construction of the T'ype A System is proposed in the village of Tranckaky about
60 km ziorth - east of Toliara. A deep well with a dephh of 200 m has been
constr ut,ted in this vnllage ' B

The trial construction of a solar encrgized facility is pmposed in Lhe village of
Soahazo with a populaLmn of more than 2,000,

However, smce this Iaclh Ly is to be consl;ructedjust for the study of effectiveness
of solar energy by the long - tetm observation, the population o be served by the
facility is limited to more or less 500, and this facility is accompanied with the . -
monitoring sysﬁeln for illumination power, solar generated electricily -and
pumpage capacily. ' ' :
‘The hand pumps accompanied with pump platforms are to be installed to the 16

tcsL wells wlmh wxll be dulled duung Lixe study period.

All of the above mentloned whsl,rud,ion works is to be done by the Contractor
under the supervision of the Juint Study Team.

The ‘ina,jor materials and eguipment for the water supply systém like submersible
molor pumps, generator, hand pumps and selar generating facilities are provided
by the JICA, and all of other malerials and equipment are to be prepared by the

Contractors.
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SCOPE OF THE WORK

Construction of the p'ump bases and installation of hand pumps at sixteen (16)
numbets ofd: xlled test well (’l ype C System)

Dux ing tlns Groundwater Development Sl,udy, 25 numbers of test wells
will be drilled in order to identify the geological composition and
hydrogeological characterlstlcs of the Study Area at the location shown in

_ attached Sux vey Area Map

Among these, boreholes, the sixteen numbers are to be selected for

N insh_llgpion of had pumps:

Since the number of the wells with higher water level than 40 m BGS in

unknown as of now, the initial contr act cost will be pr cv1s1onally fixed for
sixteen . sites. The final contract cost will vary in accordance with the

- final  number of the site,

1) Major aspects of the work

a. Arrangement of transportation to the different place in accordance
with the drilling schedule

b. Constructioﬁ of pump base and installation of hand pump -

¢. Drainage construction

- 2) Materials and_equipxhent supplied by JICA

~a. Two (2) setsof 30 m head hand pump with spare parts
b. Three (3) sets of 50 m head hand pump with spare parts
3) Materials and equipment to be prepared by the Contractor

a. .Dieven (11) sets of the deep well hand pumps with an average
' Iengtl: of rods of 35m"

b. Reinfor cmg bars (eﬂmm) conctete malerials and fr ammg board

e Tri pod or other mstrume_nt for lowering of p_ump cylinder and rods
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4) Delails of hand pump construction work
a. Pump base construction: (Fig. C-1)

a-1 Removalof temporary protection casing and surface soil, and
fixing of pump body by concreting:

a-2 Concrele platform construction:

Width: 1.6m, Length: 2.0m, reinforced concrete, with 2 to
5em high edge and drainage hole

a-3 Lowering of the cylinder and rods to a depth individually
specified, and finalize the pump:

" b. Construction of drainage channel:

More than 10 m long drainage channel shall be extended to the
lower portion with cement coating
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Appendix_A

SCOPE OF WORK
FOR
GROUNDWATER DEVELOPMENT STUDY
1IN
SOUTH-WESTERN REGION
oF

- THE DEMOCRATIC REPUBLIC OF MADAGASCAR

 AGREED UPON BETWEEN
THE MINISTRY OF INDUSTRIES, ENERGY AND MINES
S AN |
JAPAN INTERNATIONAL COOPERATION AGENCY

Antuanenarivo, Héy ZU; 1989

Ai’i'f-r _ | . o YF? R%?? 'jK;/

Hr;fRAKOTOHDRAINIBE Jean Herivelo Mr. Takeshi NAKANO

Nirecteur de lenefgia et de 1l'Eau Leeder, Japaness Praliminery
pour le Ministre de 1'Industrie, Survey Team, Japan Inter-

de 1'Energle et des Mines (M.[.E.M.) national ?ooperation Agency
. | - (J.1.C.A.
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l. INTRODUCTION

In response to the efficial regues el the Guverament o
Democratic Republic of HMadegescar (e (h;vgrwlmuﬁa ;!f_J:HIuH docidnd 1
conduct the Groundwater Developement Study in_ the 30uLh~Hﬁétcrn
Region of Medagascar (herewnafter raferced to as "the Stuey

i accordance with the relevant laws and regulations in furce tn

Japan,

The Japan Inteenalionnl Cﬁqﬂuratjun Apvney (heewinalter
Feferred to as "JICAY) . 1 he fffiﬁlgacll agency respongible o Ijn;
implementation of the luvhuiuyi covpural ion programs ol the Guv
ernment of Jdpan. will under?nkv the Study an vlose couperat ton
with the authorities rvoncerned ot Lhe Government of pPemocratic
Republic of Madagascar, '

The Hinistry of tndustryes.Energy and Mines (hereinelbler
referred to as "MIEM"). shﬁli“hcl uS‘cudnlerpart ayency to the
Japanese study team and also o a énuﬁd}hhfing hbdy'fn relat.ion
with vther relevant organizations fur thofdfooth 1onplenvatat von

"ol the Study

The preseni. document swes focth Lhe Scupe of Work tor ihe

Study

1. OGJECTIVES UF THE STUDLY

The objyrctives of the Study are: _
{1)tou evaluate groundwater pultential in Study oren,
{(2)to formulete groundwater development plan in prioveity areal,

(d)to pursve technoiogy transler to counterepart personnel in the

cavrse ol the Study

3

S
i
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[11.5COPE OF THE STUDY

1.Study Atves

The Study will cover the wurca between Mongoky River and Uni
lahy River of Southetwesleuw; Reigion in the Democratic Republic of

Madagsscar,
Z.S{Qdy Framewark
The Study comprises follﬁwinn lhree.(SJ phasés;
Phase I: Preii@inary Analysis and Field ﬂecqnnaissancu

The Study in this pghase ?%%ﬁ%ll comprise a re
view gnd analysis of exiﬁtinu studies and datn, and
analyéis of =atellite image and ﬁeriai pholos as

_well as conduect of the first tield shrvny foe Lhe

Study area

The results of sbl#wy and analysiyg mentioned
abuve shall be Jead up to revaise hydragenlogival
map ond to identify potential areas for the nround

water .development

Phase [1: Analysis and EvalJuation on Groudwater Resvuree

Potential

This phase shuil'cﬁﬁprSE'cunduct'of the sevund
fieid survey includﬁng geololygical survey, proud
water Jeveling, water qua]itéﬂ&galysls. peophysical
. survey. test drilling and pumping test. For the
'e#aiﬁation of groﬁﬁdﬂa{ér revpource potential and
selection ol priveity areas fpf rﬁra? watﬂr supply
dévwiobménl ' -
Phase lII:Fromulalluﬁ'nr Ruial Wal er Suppiy~ﬂcvblubmvnt
" Thus phase shall uumpqisv project formuiatron
of rural water #uppiy in the prioraty arcas trom

the sovio veanomic, technivat and innt ltul tanal

aspeels - - A-56 h ?ti,.

".-‘ -



J.5tudy Item

3-1 Phase [: Preliminary Analysis and Filield Reconnnjssange

3-1-1 Collention of Relevant Data gud Informatrtan
(u) Socin ceonomic parametelrs éﬁ@@

(b} Satellite photos and arrial photas

(¢ Tupogrnphicul,gvninthul and hydrngvulngivnhluuu
{d) Data un meleoro]ogy, hydrology yealtogy and

' hedropgeulugy

(o) I)a.(a on existing well

(F) Existing rrports and studiey

{g) Other related datay pnd information

d-1-2 Review und Asscessment uf.ﬁxist\ng Uata and
"Previous Studios

{a) Satellitp JmaQU'unujysis

(b)'ﬂcrialphutu intvrprhtn(iun _

(c} Heviw nnd assessnant oo previous reports and studies

(d} Cnmpilntiuq of pgeelogival, hyﬂru]ogica\ und '

hydfbgub]uujcal "t g

iRl

{F) UDthers ]
. . - . - ) f w4

1 1.3 Condurt of First Fietd Survey snd Anglysiz al
Obtutined Date _ '
t65=ﬁuoiOgiual recnnNalssange
(b)) Hydrolagieal invustsgntidn
(¢ Geophysival survey

{(d} Othears

J-1 4 annsfqn-nf Mydrngcningip&l Maps
(a) Gralogical mﬂp' '
{(h) Hydrological map
(c)'ﬂyﬂrcgunlugiudl Bap
{(d) Others

A-ST A{Lﬁ-



J-i-5 Idenlifivuiinn uF'Putenr;ul.Avvus for Groundwalor
' _DGVEiopmeﬁl |
(a) Cluvification of field survey area including
drilling site und appropriate methodroloyy
(b) Revision of Study schedule
{¢) Preperotion of detailed survey programme including
drilling
{d) Others S .

J-2 Phase Il : Analysis and Evaluation on Groundwater

TEY

Resource Potential

3-2-1 Conduct ol the Second Field Survey and Analyss
ol Obtained Data .
:(é)'ﬂﬁologicéj Hurvn§
(b) Croundwater levellng
() Water guolity dﬁulfq{s
{d) Ceophysical survey - -
{e) Test dritling snd punping test

(£) Others

3-212 Analysis und Hvéluatioﬁ:un GCroundwater and oihur.
water Eesources poteantial
(a) Topograzhicel and geologicval nualysis
{b) Hydrological and woter balance analysis
(e} Evaluutlon on groundwater potentfa)

(dﬂ Evaluation on surface water polentijal

3-2-3 Water Demand Projection and ATlocatiun
{a) Fnrecﬂﬁting waler demand

{u) Hnter.Allnﬁutidn _

_(c)_ Selection of priprity acen four urt)undﬁalu:'

'devejopmeul

3-2 4 Preliminary Study o Waler Supply System
2(#) Fxisting Wat et supply facililivs .
(h) Operation and_mujn(ununcn, '
_-( ¢) Techa unl vnd Financial conditiron tor p ro et
..'impleméntétinn : _ | : ///(ﬁ?
(d) Pilot Fncililins,nuhstrqctiuq ﬁiﬂ
| . A-58 CAT



d-4% Phase 11

Development - Plan

Formutlation of Rural Waterp Supply

J+3-1 Technical and cceonmic analyae
. . . .LL Wi¢ ana y@ggﬁh
(a) Zoning of water supply distrints

(b)) Approprinte watuer supply ﬁystum

(c) Preliminary evaluatijon

(d} ldentification of feasible plans

J-3+2 lmplamentation plan
{n) loplementation program
(b) Operation and mointenance

{c) Financial pian

-3-3-3 Preparstion of feavjible water
(a) Project design
{h) Estimation of project cont

(c) Svcial and economic mvaluation

supply schone
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IV.SCHEDULE OF THE STUBLY

The Study wil] he corried out in accordance wilh the Lunta
tive schedule as attached herewith, The schedule is tentative wnd
subject to Le modified when both parties ugree uwpon any neces

sity that wil) arise during the vourse ol the Study.

V.REPORTS

JUICA shall prepure and submit the following reports an
English.to the i?nvsrjuwénl nf DemocratiC‘REngﬁﬁﬁ of Madagascar., rhye
reports will also be preperced in French fda“uofvruuvv wilh the
excépti.on ol Progress Report, l:_llt-l'lm Report and Support ing Annex

of Draft Final and Final Heport s
I.Incgntinn Repart

Tweniy (20) vopies ot the commentement b the divrst ol
survey inthe pemocratic Republic. of Madegascar, This repurt cantaay
the scliedule and wethodulogy of the Study as well as oul line

of the f[ield survey,

Z.Prdgrns§ Répnrl(l)t

Tchty'(ZU)icdpjes al the end of Ciest: freld survay.
‘Thig report. will summarize the findiag in the first (1eld

survey. - S e : : Ry
J:lnterim HReport:

Twenty fZO)“ﬁdpfvs at Uhe commencement of the second Fiedd
i o ) anst

survey This report will rontain tline ol the snaly=ir

details of the study progromme sveh. an the aelentod arens,

‘methodnlogy und wvihers For Ghe second phase
4. Prugress Hepoet (2)

Twenty (2ﬁ)'cuu1é#-ul the end of second Freld swrevey .
This report will summueize Uhe Vinding on the sevond freld

survey. ' A."-BO--' ' ﬁ
. : ~ -~

Ve



S.0vaft Final Kepory

Twenty (20) ropies:

within {ive (5) mont-hs after the end of the seccond Tield
survey

MEEH shall submit their vomments wil Lo (1) monthiabreg

the receapl ol Lhe Dralt Final Report

6 Final Ruepori

ijty (S50) coprés withuin one (1) munth alter the receipte ol

the comments on the UDralfo Pinal Report

VI.UNDERTAKINGS OF THE GOVERNMENT OF THE DEMOCRATIC REPUBLIC
OF MADAGASCAR :

b To Facilitote the smooth  conduct ofb the Study’ Ul
Government ofthe Democratic Republicof Madagascarwill 1 .ke

NPCESSUrY Mrasures
{1)To secure the asalety of the Japane gt udy team.

{ZJTU permit the members ol the Japanese study Leam Lo onter,

leave and sujourn iutheDemoératicﬁepublicof-Hedagdécarr-n { hoe

duration of their gsuignment therein, and exXeapt them From

alien regintratiouw regquirements and ecvnsolar Foees o

(3)To exempt the members ol Che Japnnesre study Cewam fpom Laas.,

duties., ltees and any other Chitryes oo tguipment . wmachvitery

and otheir materinis h}uughlﬁlutu Munlagosy Dumocitol 1

Repuhlir for the cunduct of the Study

{d)To exempt the wembers olb the- Japancse sty Ll ede s L eam

income tax aud cvharges wi any Kind imposed on aer-in

connection with any emoluments or allowances paid to tne
memebers of the Juuuncﬁe sturly team or their services o

connretion with the amplemeatation of

i

the Study,



(5)To provide necussary Lavilities Lo he Japunese study team
tor the remittance os well us the ulilizalion ol Lunds
. . L e o _ . ‘
introduced infto, Nemocratic Republic of Madagascar (rom Japuan an

conneclion of the implementation of the Study.

(6)To secure permission for entry into private properties or

restricted areas f{or the conduct o (yeeTe Study.

(7)To secure permjssion for the Japanese study team Lo take
all data, ond documents inulﬂdigg photagruphs,after the
authecization by responsible organizntions concerned,
‘related to the Study wut of the .pPemocratic Republic éf Madagascar
Japaﬁ : :

{(B)To provide mediunl ~vevieces 1o vase ol necessity., and the
fees shall be vhardable Lo the members of Uhe Fapans.

slhdy teom

2.The Covernment of Nemocratic Republic of_ﬁadagaécar shall heéar
_Qféims. if any arises, asgoinst the members of Uhe Japancse
study team rtesulting from, ocurving in the couvrse of, or
otherwise cunnected with the discharge of Lheir duties 1a
T Py o .
the implementation of Lhe Study,except when such claims
arise from grosy ncg(igence_ur wilful misconduct on the part

of the member of Lhe Japunese study teao

3. MIEM shall,at its expense, pruvide the Japsnese study Loam
with the followings in cooperation with other pelevond

orgunizations.

(I)Nvailablé data and fniurmution reloted to Lhe Study,
(Z)Additiénal'survuy reloted to the Study. 1 nrcessury.
{3)Counterprrl pﬂPQﬂﬂné|3[ _ '
(A)Sﬁitabfp'bffiru space wilh nquéshury eﬁuipmrnth N
the Study aren. ' ' ”' _ 7
fS)Aﬁbrﬁpria!c ndmﬁvr ol vehicles with deivers gn the Stwly
area. ' T ' . -

(6)Credentials or adentafication card
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VIL.UNDERTAKINGS OF JICA

For the jwplementation or the Study. JICA shall takae .
tollowing mensures _ 5Ty
P.Te dispateh. at gt own eapense | he study. team

Lo the pemocratic Republic of Medsgascar,

2.To pursue taochnoloyy transfer Lo counterparts personne)

in the course oi the HStudy

VILI.CONSULTATION
S JICA and HIEM will consult with each ojhvr_in réspurt ol

any matter that may asrise trom ov ia cunneetion will ¢l

S5tudy
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HINUTE OF MEETINGS
ON

SCOPE OF WORK
FOR _
GROUNDWATER DEVELOPMENT STUDY
IN
SOUTH-WESTERN REGION
OF

THE DEMOCRATIC REPUBLIC OF MADAGASCAR

CONFIRMED BETWEEN

THE MINISTRY OF INDUSTRIES, ENERGY AND MINES
- AND ‘
JAPAY. INTERNATIONAL COOPERATION AGENCY

Antahanarivo, May 29;.1989

/;{‘_jff..fifj F_# ﬁ;

Mr, RAKOTONDRAINIBE Jasn Harivelo

Mr. Takeshi HAKANO
Mrecteur de 1'Energie st de 1'Fau . Leader, Jspanpese Preliminary
pour le Ministre de 1'Industrie, - Survey Team, Japen International
de 1'Energle et des Mines (M.I.E.M.)

Cooperstion Agency (J.I1.C.A.)

AR
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The Japan Internstional Cooperation Agency (hereinefter referred
to as "JICA"™), st the official TEQOESt:Of'thE Covernment_of thé“ﬁpmucrulic
Republic of Madagascar -+ dispstched s Preliminary Survey Mission (hereinaftet
referred to as "the Mission"), headed by Mr. Tekeshi NAKANO, from May ¢
to June 2, 1989 to determine the Scope of Work for the Groundwater Develop-
ment Study in the South-westernRegion of the Democratic Republic of Madagnsca:

(hereinafter referred to as "the Sthdy").

"The Mission had a éeries of discussion with the asuthorities
concerned of the Government oflemocratic Republic of Madegescar, in PAFLLCU -
with Hinistry of Industries, Energy and Hinesﬁvﬁg?einafter referred to as
"HIEH") and agreed on the Scope of Hork for the Study, which is duly signed

on Hsy 29 1989.

This document sets forth the main points’ conflrmed in the
discussions
1.' In reference to III (the Scope of the Study} of the agreed Scope

_of | Work (S/¥), both sides agreed .

) The Study will-cover the area of Toliara k! (c1ty area).
Tolzara i1, Sakaraha. Horombe, Ankazoabo and a8 part of
Berorohs prefectures

2) In the Study, & special emphasis will be placed on rursal
areg for the groundwater development in the villages with
population size of 500-3,000, to méet'the demand of 2,000
BS. 8 targpt year., : L |
3)'The number of the villages to be covered in Phase I study
shall be asbout 100. Phase 1I study. shall identify the. ViliﬂgeH
to be located in high groundwatedﬂﬁglential areas and classifs
_;these villages 1n;o certain categux;cs Ergm/ghgmgiew-polnts
?of soclel and etoﬁqmié-efféctsq Phuée‘III's;pdy-shall formulute
| thé wafer supply écheme for the villages.to_be selected in
... Phase II scudy.f___ |

_é).It is e pectﬁdﬂthat total length of test drllling u111 be

_abou 2,000 me rs‘by using twq drilling mschlneSprovxded -
- by Gb . |
5) The study :111 also cover the rehabilitatlon plan -Q;_;\

- for. existing borehole water supply systems in 9 villages.
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2. In reference to IV (Schedule of the Study) of .S/W, Madagascar
side stated its hope to complete the Study as quickly as possible
to implement the project for coping with the urgent need..

3. In reference V (Report) of S/W, both sides. agreed thet one
hundred (100) copies of revised hydrogeologicalimaps, will be
provided as annex of Final Report..lLegend for the above maps
will be based upon the internationsl legend for African countries
vhich i3 applied in Hadagascar

6; For the smooth snd efficient implementation of the Study.r

_ both sides agreed on the followings :
1} In reference to I (Intrnduction) of S/W MIEM will secure
the full support and participation of the Toliars Provinc1a]
' Government in the course of the Study.'especially for field
survey. ‘ :
2) In reference.to VI. 3 {3) (undertah*nguwof the Covernment ol

Democretic Republic of Madegascer.) of 5/W. MIEM Will assign the
appropriate number of counterpart pursannml and aupportlng

staff in such fieldé:as project ménager,'3eélogiét/hydrogeo-
logist hydrologis{ , Beophysist, drilling englneer (togethe:
with technician ‘and skilled worker) and sanlcary engineer to
Japanese Study team. )
" 3) In reference to vI. 3 {4}, MIEM will provide offlce Spsces
in Antananarivo and Toliara with basic furniture, except for
office equlpment. o
4) MIEM will nogﬁyble to provide sny vehicule for the Study
r because of the constraint of its availability of own vehicules.
5. In reference to VII (2) (Undertaking of JICA).bf 5/W, Msdagescer
side strongly _requestéd-ﬁhat technology“tﬁansfer to Hgdagascar
" counterpart personel wéuld'be realized through technical training
’.in Jépan, espec1ally on the satelite image analysis and hydrO*

ol 1 in
.3e ogical mepping. oy
'The Mission promised to convey the above’ request for con31derat10n

in JICA HDQ.

PR
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6. Regarding the arrangment of the equipment necéssary for the
Study,
1) MIEM shall be able to provide its Qﬂﬁ%bquipment as shown
~In the snnex | attached.
2) MIEM strongly requested the Mission to provide survey
) equipment including vehicules nnd office equipment as
shown in the annex 2 atteched, MIEM slso requested that these
equipment be donated to Medagescar si&e sfter the completion
of the Study in order for MIEM to conduct further stuly.

7. MIEM stressedrthe-fdct that water supply project in the
study srea is a deep concernfuf the Government of Madayascaer
and the hope thet the recommandations end results of the
Study could be implemented through theé grant aid programm
to be provided by the Government of Japsn.
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Annexe | : EQUIPMENT TO BE PROVIDED BY MIEM

~Oh W N WA —

. Drilling Machine (SANKYO SM 200) with Accessorles

Geoelectric Survey Equ1pment

. Water level Detector

. Water Quality Analysis Kit
. EC, PH Heters

. Electric Water Pump

. Vater Flow Meter

Annexe 3 : EQUIPMENT REQUESTED TO JICA-TO PROVIDE "romh

W @ N W oA e

+ Drilling Machine (Middle Size 100 m) with Ac¢es$bries-

Casing, Screen snd Haterials_fqr Drilling

Geoelecric -Survey Equipment

. Weter Quality Anelysis Kit (EC, PH, Digital Type )

Generator

. Welder

Photocopy Machine
Drafrer
Micro Computer snd Software lor Hydrogeologicel

Data Base

. Typevriter or Word Processor
1l
ra.
3.
1é,

15,
16.
17,

b4-wheel Driving car (JEEP Type)

Truck (8 ton) with 3 Ton Crane

t-vheel Driving Truck (ﬁouble Cabine)

Water TaTk Lorry (4,000 liters) 2P
Cemping Equipment end Tent

Halkie Tslkie

Spare parts for equipment
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- APPENDIX (8) .

' 'SURVEY EQUIPMENT AND MATERIALS BY JICA
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