3—5 HEOMTFKERNE
B GO T 19364 X D A ORI AT bt pt, T IR KBRS BE - T o h
W, Rficdd A RBEERRd A, HIFRIFEFL>CTHEME—. 198151 Ardal BasinTE
SEHEFPEBEA TS,

3-5-1 HEoEXKEA
® 140
“A Short Note on Hydfogeological Investigation for Borehole Site at Monduli
Town” (BRFEHRZR)
@ MR
Geophysics and Exploration Section
Minmistry of Water & Energy
® BREHEOWE
MR - 1T YEEE ¢ 100~150m | _
BRSRERO & 5 105> TO 58, RIFBESEH TS 2R E . FHRICHEINSS 2,
(1 BWLHSHRERE THRECH T KRERELZVFE L, Lih-T, BV Y
2 v Y OBIRTIRER V.
(2) Ardaifgith (K3 — 5 OWEROPRAETERK) ik - MEWEt s vCh
BEOHMTREFOIERESS B,
B VES1ZERU150D 2 e fEiiie LTREREL I,
) FEIME350mmOFMHIOIFIC TEELOM, 200mmdFOF - ¥ F&A7 Y — v %
BB HERELTVS,

3—-6—-2 =vF)HXOHFORLEEEE

Y F Y HKONF BRI LLIZKOHF v T, HEEERERE, — b
Hii L o WA BT Wi, BhRRLRoWB2 B0 ToH 5 (—HEK,



3 ~10 BOREHOLE CATALOGUE..ARUSHA...REGION

s g | VIAGE | DEPTH | SWL | WK | YIELD DDOWN | AQUIFER QUALTY
m m m m*/h m REMARK
215,76 | MONDULL | 16348 |  70. | 120.39 | w.Granit| Abdnd,
g7/79| » Jou| 9091 | 8485 | NIL | NIL | NIL |Pebble | Volea.
B 7/8 | MERANL | 10668 | 8900 | ND | 1es | 73 | Chips of Basatt
16,/83 | NGARASHI | 1125 oy Cobble | Dry
112,784 lENGW{K[ 28.9 5.33 28.9 1.7 H;Pump soft Wh;te Stone
2,3 | TAROSERO | 7272 | 2606 | 3636 | 193 Voleanic
o5 |wakovon | szor | 3001 3.79 Boulder | Marl
1,52 | MANTARA | 16242 | 10970 0.08 Clay | Mar!
54,/55 | MAKUYONL 16455 | 1030 | 152154 0.1 Clit5Mppm 13
107/79 MONDJUUi 667 | 394 |15./167 SandCly
vt [vewsknn | 10303 | . | 4242 | w3 | 43 | Geavel | Good
144,787 | ARKATAN | 1387 Volc Ash| £.5and
: _

LROBEHRT v— vy HHRFAEBCRES L3 FHEORE - P RT S A
FENEAAHO N - FEBEHS W EEL SHMB L., e OTEEMALLDTH
B, EHOHFORBOED. ThoOEHHE  DRMINS 20, EWRTENh -1,

BEECEEAE . J — b OTR R TR SR, RIS O,

EHIER ., BB/ - b ERIRIT t EmoORE, RUBECHEVWES 5,

« W/STRUCK (KoYt » 2 BE) 2BHL TV (¥~ THERKT 3)

B, ThIRIBXRESATHE (BAFERETIEW) BV IA4 RV TRBOCEHE,

+ YIELD (cum/h) B, GPHERELTHBM, ¥y M HROFELBDPND,
-D/MNM(m)d\*m%T%(S)T@ﬁ<\%mmﬂ(mmo%%Abfm

P30 o I 2

« AQUIFER (lxkE) o T, &7 FY No.275,/ 76 & B2 HE 87 .88 M ~ 168 48 m A5 i

— b5~



(BTERIE & 75 » TV B8, B RAA I Dby SABIE 2 4740070 05, Took 1 BERY,
. TYRYa— (Juu: L) OENGWIKI No112,/843F O ¥k T [Lime Stone]

&marméﬁ\z—$mﬂrmmumdeMHMtwmmSmmj&%mr%%o

%@ﬁmv~7zby¢ﬁﬁﬁ(&wa\s797ﬂ/k5¢§4b)%%ﬁm¢é

2. PO Manyara LakeBlS i, & ¥ I VAT b IREMI B,y Hik,

» Nob4,/553FF i | Salinity : 1,514ppm, Fluorine : 13ppm& & b | R EBAR,
INSEGOEMERMBT IR VA, KEHECE, BAREAOWRE LV 0 -7
BEEbic, BREFEEL. TRTHLEERARBRROKEMIEZTINETHS 5,

(42 E)
BUKSUR IS B8k, YIELDAS, MBUCIA L TH 52 0 T AERINS
BAEKO LFREBMCELO L EbR 3, WEEREOTAD LhkSE8B T,
BARRO® D b &, BEMSHE OWENBRCLEEEEL B,
Fio, & <HBBTHE, fiy Gallon’f & AFHMBEIZ VT VB8, By FRU Y —
Y IOORSRSVTEBKEA ¥ (mmfff) ZHVEELTH, F-J v 5o
By B,y =YY SEREDREEOVTHE, A~ Mlxﬁiﬁi{-{ﬁﬁ#iﬁﬁiﬁﬁll@%ﬁt%;
W, BKRRE O MOBAIER T, BB LIV AL TIVEBDR
50T, ABWEOHIMGIIESYT ~ETHE, LHATRS Liv, -



SEFT &0 (BORGHOLE CATALOGUE) 1 2 H MBI a4 & FEAkE

BOREHOLE No. 275/76

()« o+ BIERRIH
Loc. MONDULI

Om~ 87. 88m
~168. 43m

BOREHOLE No. 87/79

clay

caly and weathered granite

Loc. MOMDULI JUU

Om~ 4. 55m
~ 15, 15m

~ 18. 18m
~ 19, 70m
~ 37.39m
~ 51 5Im
~ 59. 09m
~ 80. 61m
~ §7.88m

~ 90.91m

BUREHULE No. 16/83

surface clay . dark grey toblack

clay c¢. few gravel pieces grey to broﬁnish yellow clay mixed
with few gravel picces

clay white to grey coloured calcareous clayey matereals
clay, black to dark grey celoured

clay. brown

clay. brown colour mixed c. little calcareous malerials

clay white coloured gravel and pebbles

“gravel and pebbles

weathered pebble and boulders

voleanic rook

Loc. NGARASH

Om~ 1. 52m
~ 4.69m
~ 6. 25m
~ 14. 16m
~ 1b. 62m
~ 17. 18m
~- 18. T5m
~ 90, 31n

~ 98. 56m

topéoii. » sclay+ -+

silt, volcanic, brown

sand, volcanic, fine to medium

sand, volcanic, fine to medium with silt, brown

gravel and pebbles - - with sand, black

silt and sand, fine to medium, brown .

clay, with a few particles of gravel, dark brown

sand , medium well sorted some of the particles are « + leu
cocralic and soft, gray

sand fine Lo medium in a matrix of clay, greyish brown



~ 36.58m

e~ 62, H0m
~ (8. 13m
~ 92. 17Tm
~106. 22m

~112. 4Tm

BOREHOLE No. 119/84

silt grading Lo fine sand brown

clay with increasing amounts of sand + », dark brown
sand, fine, Dbrown

gravels weathered mixed c. sand and clay, dark brown

» »dish with

gravels, pehbles and cobbles, Lhe gravels are

furniéheg + + [ aces pebbles.

basalts, fresh and massing chipping of blade shape, 2mm across

Loc. ENGWIKI (MONDULT JUL)

0n~ S1m
~ 15.2m
~ 212 m
~ 25.8m
~ 28.9m

soft top soil

clay mixed with sofi while stone
soft soil

clay mixed with soft while stone

soft soil

(28.9 m ~ hard rock)

Fixed with Hand Pump. - ('3 ~XULFRIRHEMIZEEROC £ A L F 2 & ho5)

D@6 in CSG XO5FL (28.9m) « - ( &8/ — Mz fL & m HYRED

F1E #8 in Screen v MIE: 30ft~46ft ( 9. 12n~13.98m )

o

BOREHOLE No. 2/36

/" I

-1 BBl E~82ft (20. 06m~24. 92m )

Loc, TAROSERD , EAST COFFEE

Om~ 2. 712m

cenozoic volcanics

Loc. MAKOYUNY 4

Om~ L. 2lm
~ 4.55m
~ £2.T3m
~ 9. 70m

~102. 12m

black cotton sail

grey marl

clay + gneiss

clay 4+ dolerite boulders(éobbles)

grey marl



EQREHOLE No. 17/52 L oc. MANYARA [FSMINGIRO

Om~152.12m  clays, mrls and pyroc = +sties = (9

BORBHOLE No. 54/55 Loc. NATLTOLIAN . MAKUYUN!
~ Basement -+ - (7)) (I5SAmdIEAIL T 2 DA, HIE OB BL, )

Salinity : 105 g.p.g 1514 ppm, Fluorine : 13 ppm
Hours: 332, Pumping: 12 hrs, Engine: 470 hrs

Consumed: 587 gallons dise! , 24 gaflons oil , 16 lbs grease

BOREHOLE No. 107/79 _Loc. MONDULI JUU_SCHOOL

Om~ 1.52m black to dark grey surface clay
~ 3.03m grey sandy clay
~ T7.58m lateratic soil brown éblour
~ 10.61m clay c. few gravel pieces

~ 16.67m sandy clay c. few grave! pieces

BOREHOLE No. 110/78 Loc. MSWAKINI

Om~ 3.03m surface soil and clay, Hark grey to black, clay soii

~ 42.4%m clay dark green fo biue coloured mixed wilh few pieces of
calcareous and quartz gravel pieces’

~ 48.48m sand and pebbles bed coarse to very coarse sand aﬁd gravel
‘derived from volcanic aﬁd granite terain

~ b4. 5bm  sand andiglay mixed c. few gravel pieces

~ 84.85m clay dark grey to greenish colour clay bed

~ 94.9In sand with Tittle gravel

~]103.03m ~ sand c. little gréﬁel '

BOREHOLE No. 144/87 LOC.ARKATAN‘ (MINJINGU ROAD)
Om~ 4.00m - MBUGE-clay, b lack

~ 20.00m clay greyish

50—



20.00m~24.00m clay with lime stone nodules, dark grey
~7200m clay redish
~80.00m fine to coarse sand drived from weathered basalt, brownish
black
~100.00m  volcanic ash with clay dark brown
~10.800m  volcanic ash grayish
~1i2.00m # , dark brown
~122.00m  fine volcanic sand, grayish
. ﬂﬁl}ﬁg‘%ﬁzlﬁf'vl%mlii’a’ﬁ Bomc O (Penetration Rate Récofd) PRI &
RTV D, WAERIZHIN~6343/ mMER, 120m~122m T, 365328 (18min,/ m)
LEmBEN TV,
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WHOMRYG I HE

DESTRABLE AND PERKISSIBLE CONCENTRATION .OF CHEMICAL
SCBSTNCES AND PROPERTILES AFFECTIONG POTABILITY
(KHO.Standards).

Subslancé or ~ Undersirable effect llighest Kaximum
Characteristics that may be produced degirable permissible
' ; " level level
Total solids Objectionable Taste 500 mg/ 1 1,500mg/1
Colour Discdoloration Sunitsul/ 50units 1/
Suspended matter Tuirabidity Bunits?/ Sunits 2/
Substances Obiectionable taste Unobjec- Unobjee-
causing Ltaste tiobable Liqnable
Substances Unpleasant Odour .Unobjec- Unobjec-
causing odours tionsble tionable
Iron(total sa Fe) | Taste.discoloration. 0.1 wg/l 1.0 me/l
turabidity,depostits
Hanganese{as Hn) Taste,discoloration, 0.0% mg/f 0.5 ng/l
turbidity depostits
Copper{as Cu) Taste,discoloration, 0.05 mg/l 1.5 mg/l
zorrosion S
Calecium(as Ca) Excessive scale 75 wg/l 200 mg/l
formation
Hagnesium{as Mg) Hardness,taste, 30 mg/l 150 mg/l
gastrointerinal
irvitation in the
presence of Sulpbate _
Sulphate(as $04) Gastro-interstional 30 mg/l 150 mg/
irritation in the
presence of magnesiun
_ of sodium
Chlorides{as Cl) Tasete,corrosion in 200 mg/] 600 mg/l
bol water o
oH Tgste,corrosion 7.0 to 8.5 6.5 te 9.2
Total Hardness -Objectionable 0.001 me/l 0.002 ng/l
{(as Ca C0,) Taste o
Mineral oil Taste and odour 0.01 mg/I 0.30 ng/!
after-bhforinaﬁibn_ :

Source: International Standards for Drinking Water. WHO. Geneve,1971
Noter 1/ Platinum-Cobalt scale _
2/ Turabidity units.
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. THE UNITED REPUBLIC OF TANZANIA
CPFICRE OF THE PRIME HINISTER AND PIRST VICE-PRESIDENT

Office of the Reglonal Commissioner,
Water Department,
P.0.3020,
ARUSHA

A/A3/VOL.TI/ ath February, 1994

Principal Secretary,
Ministry of Finance,
P.0. Boax 9111,
DAR BS SATAAM,

{Attn. Mr.lungu -~ of Japanese Affalrs)

Re: MONDULI DISTRICT AND THE SURRQUNDING
AREAS WATER SUPPLY

Please refer to our report with covering letter Ref.No.
A-43/V0l.X1/69 dated 28th June, 1993.

Following that letter; we have recently been instructed by the
Ministry of Wwater Energy and Minerals to revisa the application to
cover Monduli pistrict and the surrﬂunding areag.

Enclosed please find our revised arplication wnich hag ablded
to the aferementloned advice.
. ﬁr"?p' ( Iﬁj.

: P.A. Chikira
for: REGIONAL DEVELOPHENT DIRECTOR
ARUSHA HEGIOH

c.c: Principal Secretary,

-Ministry of Water Energy and Minerals,
P.0O. Box 2000,

DAR ES SALAAM.

C.Cc: Planning Commissioner,
: DAR ES SALAAH

[ o Embassy of Japan,
DAR B3 SALAAH.

c.c: Mr. Tomaki,
Assistant Res. Representative,
JICA = ‘fanzanla Office,
DAR ES SALAAM.
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TECHNICAL COOPERATION RY GOVERMMENT OF JADAN

APPLICATION

By the Government of United Republic of Tanzania for a Development
study on the Monduli District Water Supply Froject to the
Government of Japan.

1.0. PROJECT DIGEST

(1} Proiject Title

Proposed Monduli District Water Supply and the
surrounding areas.

(2) Location:

The proposed project is located in'Monduli District. The
District is located North East of Arusha Reglen. It 1s
between longitude -35°45' and 37°15' east’and Latitudes
3°15¢ .and 3°45° South.

Monduli District itself has five forest reserves which
are a tourist -attraction: namely Kitumbeine,. Galai
Lumbwa, Longido; lesimingori Burka and Monduli.

‘The Headguarter of HMondulil i=s located 35km. Horth West
of Arusha Municipality . between 1longitude 36°257 and

" 16°30° east and latitude 1715 and 3%°320’s. The town is
ahout 115 km. North west of Moshl town (Kilimanjaro
region). Arusha Municipality is the capital of Arusha
Region; it is the centre of taurist attraction and it 'is
a gateway to the famous Manyara; llgorongoro and Serengeti
National Parks. Monduli District has 43 villages and some
of the villages such as Makuyuni, Mto-wa-Mbu, Longido and
Namahga are already small towns.

Monduli district map is hereby attached with the name: of
villages listed on it, and also attached‘is=1;50,000.
topographical maps chart of Arusha Region. - The

topographical maps chart will assist as a guideline to
some of the tcpographical details of every village.

{ 3 ) {a) Responsible Agency:

Regional Development Director (RDD}

{b) Executing Agency:

Regional Water Enginner’s Office (RWE'S Office)
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(4) Justification of the Project:
4.1 Preamble:

Monduli District is one of the nine Districts forming
Arusha Region}) the largest Region In Tanzanla). Mondull
pistrict has an area of 24,201 sg. km. with a total
population of 101,292 (1988 sensus figure)

When projected, with the general Tanzanla growth vate of
1.8 the population by end of Docember, 1993 1is 122057
‘people. The level of service of population for this
district is below 36%. Above 74% of the population uet
its water from:iunrellable sourcas such #s traditional
walls. :

4.2 Drought

Monduli District is an area recciving minimum ralnfall
throughout, the year. For instance the samplling of
available maximum, rainfall in three years (1980 - 1982}
for Arusha Region data taken in Arusha Water Department
compound  ranged from 107.5mm and for Monduli in three
yearg {1989 - 1991) ranged from 34.1mm fto-73.8mm.

Also some eof the  surrounding areas of Monduli iin
bourdering districts of Avumerur Habatl and Leliands have

the same drought characterinstics. Tha rains In these
area have only a short spell ot 4 months in a yenor
{November - February)}. Thus the rainfall flgures (vrom

most parts of other dlistricts indlcate that Mondul |
dlstrict and its surrounding areas recelve the lowest
rainfall within the shortest period of the year.

4.3 Employment and Youth Education

Monduli District headquarters, due to its coolweather, is
ideal for establishing. training institutions and small
scale industries to offer job opportunities for youths.
cuch institutions need water to malntain proper health
care for the trainees and newly established working

centres.

Due to lack cof water there is negligible progress towards
such developments - lack of ‘adegquace water has.a regnt tve
effect on most of the women’s major devalopr ent
activities. There are many small projects which are
managed by Women which require availabllity of water.
These projects like animal husbandry etc. need watevr for

their development.. The construction industry is not
prosperous in most pacts of the district towns: and
subtewns due to lack of warer. lowever, this is @« big

employer particularly the youth’s employment. ‘The young
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people in Monduli District are engaged in sending herds
of cattle to distant areas In search of water where they
spend long hours, this results in young men not
attending classes at school regularly. This lack of
water has a negative effect on cducation for. the young
neople.

Relation to overall National Wabter Policy

The National Water Policy stipulates that the districts
which have records of apidemic outbreaks shall be given
a higher priority. '

From the abova Hational policy objective Mopduli District
is accorded the highest priority of Improvement of its
water supply.

Assistance records Monduli District and Surrounding arcas

The Government of Tanzania has made a lobt of efforts in
investigations of the appropriate watavr sourtes for
Honduli District and the - surrounding arens.
hydrogeological investigations have been conducted within
10 km arcund Monduli Town baoreholes for subsurface water
investigation where bhoreholes were drilled at lLashaine

srea, 'TPDF Hew camp, Honduli Juu areas and HNgareseni
Area. ) :

The five boreholes drilled had zero yields. These
results called for further investigations on the
surrounding areas of Monduli District. The arna still

under investigations Kisongo area (Arumeru District,)
some 25 Km from Monduli town. Tost holes from this area
have not yet been drilled hut the programme is underway.

The Government also Funded the design of a water scheme
from. Mto-wa Mbu to Monduli town. this trunk main was
envisaged to cover the spall towns of Mto-wa Hbu
Minijingu, Makuyunl and . the town of Hondull, toyether
with same villages on the way.

~ A Regional Water master Plan ij&nnderwayﬂ Cit is a plan
funded by UHNDP however, so f{ar this pilan has not yot
covered Monduli District.

Environmental Problems

As for Mto-wa-Mbu to Manduli Trunhmain above the spring

source has a yleld of 138 1.2, while the expected

abstraction from this source is 110.251/8.  The balan-ze
,of 41.63 l/s shall flow into the 'ake Manyava.

It is evident that the expected ahstractions shall not
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disturb the eceosystem of laks Manyara.

Ground - Water Source from around Mondull town shall
require very deep borehole, (deeper than the l120m. In-
trial boreholes made so far). Operation and wmaintenance
of such boreholes, is difficult at district level water
supplyggand alseo yield from these bdreholes is very small
and sométimes nil.

Women’s - Working conditions:

It is customary that women are more involyed in drawing
water for their families,. In Monduli ®Bstrict it is
common to see women with herds of donkey%}movinq around
in search of water. At ‘much domastli points with
trickles of water you find long gques of buckets for the
whole day long. - It is the same women who are very usaful
in executing other . daily tasks in thelr homes. Thus
water searching consumes a lot of thelr useful time which
could be spent for other development activitlies.
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Residents Participation

The normal contrlbutlon (for water supply schemes)
of residents is of the order of 5-25% of the total
cost of the scheme. This is normally contributed in
terms of Manpower costs—-for non-technical labour
costs. It is thus expected that for Monduli
District water supply and surrounding areas; the
local contribution shall be in this order of
magnitude which shall be in terms of (1)} local
Govermment contribution and (2) Non technical
labour contributions.

(5) Degirable or Schedule time of commencement of
the projact, :

The responsible agency; would like the project
study start as soon as the funds are made
available by JICA.

{6} Prospective funding source
The Government of Japan through JICA.
(7) Other relevant projects

Rehabilitation of existing project and
construction of earth dams whose water will be
used mainly by livestock.

TERME OF REFERENCE OF THE PROPOSED STUDY:
{1) Necessity/Justification of studies:

All existing surface water sources within the
project area have been utilized and the
possibility of Dbtalnlnq other such sources
within an easy reach is non-existent. For
instance the small gravity water supply for
Namanga (small town of Monduli District)  is
from a source in the neighbouring country of
Kenya for which the water right is given by
the Government of Kenya.

It is therefore very necessary to study the
ground water potential and also to look for
other surface water sources whose water will
meet Monduli's future demand.

(2) Objective of study
i} To investigate groundwater potential in

Monduli District and the surrounding
areas by e¢c¢conducting
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hydrogenlogical /geophysical survey of the

area,
ii) T o malkae hydrological
studies/investigations in order to

astablish surface water sources,
iii) Assessment of all water sources and

establishment of ex15t1ng water rights
within the project area.

iv) Formulation of different alternatives of
supplying water to Monduli.
gtudy Area

See Attached Map.

Scope of the Study:

The study shall include the following:

pPart _A: Data collection and_réview

1) Socio-economic condition.

2) Existing repoxts {previous  studies,
national plan ssctor reports, etc.).

3) Physical condition

a) Ex1st1ng wells{location, depth, pump

capacity act.).
b) Maps on topography, qeologyg land use,
etc.

¢} Data on meteorology, hydrology,
geoloyy, etc.
- d) rivers and springs.
4) Water Supply and demand
5} 'Water Supply Facilities

Part B: Field Survey

1) Field reconnalissance
' a) Topography and geology
b} Land use
¢) Existing wells
d} Existing water—-supply fa01lltles

2) Geophysical survey(electrlc prosPectxve
. survey) '
3) ° Water quallty analysis

4) Hydrological observation
a) well-inventory
‘b) well-levelling
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¢) groundwater level
d) water flow (surface water)
5) Teat & well driliing and related
investigations
a) test well drilling
b} electric logging
.c) pumping test
d) water guality analYS1s
6) Initial environmental assess ment(IEA)
7} Dam sites investigation

Part C: Analysis

1) Hydrolagical and Hydrogeolagical analysis

2) Evaluation of surface and groundwater
potential
3) Water demand forecast

Part D: Planning and Evaluation

1) Watex resources 'deVelopment
: plan({proposing several alternatives)
2) Identification of optimum plan

3) Water Suppiy plan and preliminary design

of the required facilities

4} Operation and Maintenance plan

5)  Estimation of construction cost -

6) Project evaluation (cost and benefit)
7) Social and environmental impact.

study Schedule

The whole study will take 4 months to be
coumpleted

1) 4 weeks of  preliminary study using

existing data/lnformatlon, together with
. getting acquainted with the area;

ii) 10 weeks of field work for bhoth teams
(hydrological and hydrogeological;

iii} 12 weeks of test drilling and further
surface water  studies {(hydrological
analysis and fi€ld survey);

iv) 10 weaks of office work.

Other relevant information:
It is important to conduct hydrologlcal and
geological 1nvest1gatlons during . the dry

season (before long rains).The long rains
start in March.

— 110~
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3. UNDERTAKINGS OF THE GOVERNMENT .OF THE UNITED REPUBLIC OF TANZANIA

in order to facilitate a smoonth and efficient Study,the Governaent of the United

republic of Tenzania shall ‘tpke necessary measures:
(1) To secure the mafety of the Study Team

{2} To permit the members of the Study team to enter,leave and sojoprn in the United
Republic of Tanzania in connection with their resignment therein,snd exempt them

from alien registration reguirement and consular fees.

{3) To excmpt the Study Team from tases,duties and any other changes on equipnent,
machinery and other materials Brought into.and out of the United Republic of

Tanzania for the conduct 0f the Study.

{4y To.&xempt the Study team from income  tex and charges of any kind impeosad on or fn
connection with any emoluments or allowances paid to the members of the Study team

far thelr services In connection with the imnlementation of the Study.

{5) To provide necessary facilities to the Study keam for remlttance as well as
utilization of the funds introduced in the United Republic of Tanzania from Japsn

in connection with the implementation of the Study.

{6} To secure permission for entry into private proné:tics or restricted areas for the

conduct of the Study.

{7} To secure permission for the Study to take all deta doguments and neocedsary

materials related to the Study out of the United Republic of Tanzants to Japan.

{8} To provide medical services as neaeded. Its expenges will be chargeable to

mambers af the Study team.

4. The Governmenlt of the United Republic of Tanzania shall bear claims,if any arises
against membezr(s) of the Japanese Study team resulting from,occurring in the course
of or ontherwise connected with the discharge ¢of their duties in the {mplamentation

of the Study,except when such claims arigse from gross negligence or willful

misconduct on the part of the members of the Study team.
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5.

The Reglonal Water Engineer's affice shall act as counterpart agency to the
Japanese Study team and also as coordinating 'bady in relation with other
governmental and non-governmental organization concerned for the smooth

implementation of the Study.

Tha Government of the United Republic of Tanzania assured that fbe matters referred
i this form will he ensured for a smooth conduct of thé Development Study by the

Japanese Study Team.
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SCOPE OF EORK
FOR
THE STUDY
ON
MONDULI TOWN AND
THE SURROUNDING AREA WATER SUPPLY

* IN ARUSHA REGION

|
THE UNITED REPUBLIC OF TANZANIA

AGREED UPON BETWEEN
 ARUSHA REGIONAL DEVELOPMENT DIRECTORATE
D
JAPAﬁ INTERNATIONAL COOPERATION AGENCY

ARUSHA, March 21,1994

L) 1 - :
b Ve . . ) ) <y \é
Mr-. Clemence Rutaihwa . ¥r. Yuji Maruo
fegional Development Director Leader, Preparatory Study Team

Arusha Regional Development Directorate Japan International Cooperation Agency

Jj!,_, *ffw —M_ M 3 /@"’M’\f

~/f D B. E. Moshi " Mr.M.T.Kibwana
Principal Secrelary : Commissioner forlExterna_l Finaﬂce_
Ministry of Water,Energy,and Minerals ©  Ministry of Finance
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I INTRODUCTION

In response to the request of the Government of the United
Republic of Tanzania (hereinafter referred to as "the Government
of Tanzania"),the Government of Japan has decided to conduct the
Study on Monduli Town and the Surrounding Area Watér Supply in
Arusha Region in the United Republic of Tanzania (Hereinafter
referred to as "the Study") in accordance with the laws and
regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency

(hereinafter referred to as "JICA"), the_orfilcial agency responsible -

for the implementation of the technical cooperation programs of
the Government of Japan, will undertake the Study in close
cooperation with the authorities concerned of Tanzania.

The present document sets forth the Scope of Work for the
Study. _
1. OBJECTIVES OF THE STUDY

The objectives of the Study are:

t. to evaluate the potential of groundwater resource and,if
necessary, other surface water resources in the study area;

2. to formulate a development plan for water supply and

sanitation in the study area.
3. to transfer planning skills and appropriate technologies to
Tanzanian counterpart personnel.

IH. STUDY AREA

<{';

The study area shall cover Monduli town and the surrounding
areas, - (attached in Appendix 2)

IV.SCOPE OF THE STUDY

1 Collection,review and analysis of relevant data and previous
studies '
1) Socio econ'omic conditions
Meteoro!ogy and hydrology
Geology and geography
- Topography
- Sateliite and aenai photographs
, Rivers and springs
3
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3)
4)
5)
6)

7
8)
9)
10)

11)
12)

Land use
Health and hygienic conditions
Data on existing welis
Water supply system
Facilities
- Water qualities
- Service levels _
- Operation and maintenance
Data on water demand
Relevant on-going and planned projects
Laws,regulations and policies
Institutions,organizations and administrations
Environmentat condition
Cthers

2 Field Studies

1)

4)
5)

6).

7)

Field reconnaissances

- General

- Existing water supply system
- Geology

- Environmental aspects

‘Water quality analysis of existing welis and surface water.

Hydrological observation

(a) well-inventory

(b) well-leveting

(c) groundwater intake

Geophysical survey

Test well drilling and related investigations
(a) test well drilling..

(b) electric logging

(c) pumping test.

{d) water quality test

Environmental Impact Survey
Socio-Economic survey

3 Analysis

1)
2)
3)
4)
5
6)

Water quality analysis

Water batance analysis

Hydrological-and hydrogeologlcai anatysis
Evaluation of groundwater potential
Projection of population growth

Projection of water demand

4 Planning and Evaluation

Pian of water resources development

- Plan of water supply system /?/m'
-Preliminary design of the required facilities

Institution and management plan -
Operation and maintenance ptan ' V\/"d\

\\_,_Q.'
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6) Estimation of project cost

7) Project evaluation(cost and benefit)

8) Social lmpact Assessment and Environmental Impact Asse-
ssment(EIA)

oY Implementation plan

V. STUDY SCHEDULE

The Study will be carried out in accordance with the tentative
schedule attached in Appendix 1. '

VI.

REPORTS

JICA will prepare and submit the followmg reports in Engl:sh to
the Government of Tanzania.

1. Inception Report
Twenty (20} copies at the commencement of the work in
Tanzania.

2. Interim Report
Twenty (20) copies at the end of the first work in Tanzania.

3. Draft Finai Report:
Twenty (20) copies within ten{10)months after the commence-
ment of the Study. The Government of the United Republic of
Tanzania will submit its comments to JICA within thirty (30) days
after receipt of the Draft Final Report.

4. Final Report:
Forty (40) copies within thirty (30) days, after JICA's receipt of
comments on the Draft Final Report.

VI, UNDERTAKINGS OF THE GOVERNMENT OF THE UNITED REPUBLIC OF
TANZANIA

1. To facilitate smooth conduct of the Study, the Government of
Tanzania shall take the following necessary measures:

(1) tn sacure the safety of tha Jaoanese Studv Team,
{2} to permit the members of the Japanese_ Study.Team to ent'er,
leave and sojourn in Tanzania for -the duration .of their

assignment there in, and exempt them from forelgn registration
requirements and consularfees _ /17%

\\) TS DA
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(3} to exempt the members of the Japanese Study Team from
taxes, duties and any other charges on equipment, machinery
and other mater:als brought into Tanzania for the conduct of the
Study, _

(4) to exempt the members of the Japanese Study Team from
income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid io the
members of the Japanese Study Team for their services in
connection with the impiementation of the Study

(5) to provide necessary facilities to the Japanese Study Team
for remitiances as well as utilization of the funds introduced into
Tanzania from Japan in connection with the implementation of
the Study,

(6} to secure permission for entry into private properties ar
restricted areas for the implementation of the Study,

?’) to secure permtssuon for the Japanese Study Team to take
all- data and documents {including photographs and maps)
related to the Study out of Tanzania to Japan, and

(8) to provide medical services as needed.lts expenses wm be
chargeable on members of the Japanese Study Team

2. The Government of Tanzania shall bear claims, if any arises,
against the members of the Team resulting from, occurring in the
course of, or otherwise connected with,discharge of their duties in
the implementation of the Study, except when such claims arise
from gross negligence or willful misconduct on the part of the
members of the Japanese Study Team.

3. The Regional Development Directorate(hereinafter referred to
as "RDD") shall act as a counterpart agency to the Japanese Study
Team and as coordmatmg body in relation with other governmental
and non-governmental organizations concerned for the smooth
implementation of the Study.

4. RDD shali, at its own expehse, provide the Japanese Study

Team with the following, in cooperation with other organizations

concerned:
(1) available data and information related to the Study,

(2) counterpart personnei

(3) su:table office space with necessary equipment in Arusha _
2 | /70'1
oo N
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(4) credentials or identification cards,and

(5) appropriate number of vehicles with drivers

VIl UNDERTAKINGS OF JICA

For the implementation of the Study, JICA shall take the
following measures: =~ - B ' A

1. to dispatch, atits own expense, study teams to Tanzania,

2. to pursue technology transfer to the Tanzanian'~_couriterpart
personnel in the course of the Study. '

IX. CONSULTATION

JICA and RDD shall consult with each other in fespect of any
matter that may arise from or in connection with the Study.

$l
i
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APPENDIX 2

[THE STUDY AREA |

H ?ga 1 1 ?lw [
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MINUTES OF MEETING
FOR
THE STUDY
ON

MONDULT TOWN AND
THE SURROUNDING AREA WATER SUPPLY
IN ARUSHA REGION

IN
THE UNTTED REPUBLIC OF TANZANIA

AGREED UPON BETWEEN

ARUSHA REGIONAL DEVELOPMENT DIRECTORATE
AND

JAPAN INTERNATIONAL COOPERATION AGENCY

ARUSHA, March 2§, 1994

o Yoialioe AR

Mr. Clemence Rutaihwa Mr.Yuji Maruo

Negional Development Director Leader, Preparatory Study Team

Aruneha Reginnal Development Directorate  Japan International Cooperation Agency
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Based on the formal request of the Government of the United Republic of
Tanzania(hereinafter reffered to as “Tanzania"),the Government of Japan, through
the Japan International Cooperation.hgency(JlCA),has agreed to conduct the Study
nn Monduli Town and the Surrbunding Area Water Supply in Arusha Region in the

United Republic of Tanzania(hereinafter reffered to as "the Study"}.

The JTCA preparatory study team ,headed by Mr.Yuji Maruo,visited Arusha from
March I3 to 28,1994, where they held a series of meetings with Arushia Regilonal
Nevelopment Director (RDD) and other authorities concerned of the Government

of Tanzania. The list of participants is given in the appendix 1.

During the visit,both gides agreed on the Scope of Work for the Study, which
deflines Lhe terms and Cénditinns of the bilateral cooperation for the Study and
Lhe implementing and coordinating organization in Tanzania and Japan. In
addition to the Scope of Wofk,the JICA team and the TénZanian representétives

agreed and confirmed the following.

l. Sthdy Area
The gtudy area includes Monduli urban, sub-urban and severely droughit striken
villages as listed in appendix 2 of the Scope of Work. Location of respective

siles are shown on the map appended in the Scope of Work.

2. OQutline of the Study

The [ull scale study includes the following:

I rough evaluation of groundwater potential by field survey and analysis of
existing data and relevant records.

2) geophysical exploration and test drilling at selecled sites to evaluate
groundwat.er pbtential; :

3]cnnsiderat§0n of other water sources where groundwater is not available.

4) formulalion of groundwater developrent and water supply plan. .

hiprioritization for implementation at respective sites considering
qualitative and quantitative availability of water source,cost'evaluatioh,

waler demand, etc..

.

—124 -



3. Improvement of Sanitary Condition
Improvement of sanitary condition in the community as well as individual
households by means of health campaign,hygiene education,etc.is one of the

important components of the Study.

4. Equipment and Tools
Fquipment, tools and.spare parts listed in appendix 2 are necessary for smooth
execukion of the Study. Among them,3 rigs with existing tools and attachments,
and.watEr'tanker(truok) which belong to RDD and Ministry of Water,Energy and
Minerals, will be assinged for the Study for 3 months. RDD has ne financial
napadity'to'provjde_other vehicle and spare parts for the Japanese study team.

The Tanzanian side requires spare parts for above mentioned equipment.

h. Personnel

The Japanese side will dispatch a team of at least 5 experts in the field of
hydrngéolngy,gedbhysicél exploration,drilling engineering, water works
engineering and social economy. The Tanzanian side will provide at least one
counterpart personnel for each respectivé'fieid.lf necessary , the Japanese
full scale study team will hire local consultants in the field of sanitary
‘engineering, water works engineering and social economy.

The Tanzanian side requested counterpart training in Japan during the stages
ol analysis and/or planning and evaluation specified on the Scope of Work. The

Japanese side will convey the request to the relavant authority in Japan.

6. lLocal Budget of Tanzanian Counterpart
The Tanzanian'sidc wil! include the project in its budget for its part of the

aclivity during the Study. The Study is expected to commence in August, 1994.

e _ o
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7. Design Criteria énd Water Policy

In the formulation of water supply planning,various standards and maintenance
pnlicy 1o he adopted will be those specified in thp Design Cfiteria.and Water
Policy (hoth prepared by the Ministry of WaLeF,Energy and Minerals). In all
matlers related to water rights and water quarity standards, the Water

(fLilization (Control and Regulation)Act, 1974 shall be used.

. Water Supply fo Livestock

A major objective of the Study is to supply safe water Lo the people in the
Study area. However, majority of the people in the Shhdy‘area-arE'dependént
nn livestock for their liuelihood; ijpon the formulation of water supply
planning, due consideration should be taken into supplying water to their

livestock as well.

. Ohservance of Local Rules and Negulations

As o K] (6) and (7) of the Scope of Work, in as far as entering into privat
e properties or ristricted areas and take photographs,maps, data and documents
Loulapan as related to the study, this will be done in accordance with the

nrvva;l;ng rules and regulations of Tanzania.

— 126



APPENDTX 1

LIST OF PARTICIPANTS

TANZANIAR SIDE

Mr.Clemence Rutaihwa  Arusha Regional Deveiopment Director
Mr.E. J. Damball Arusha Regional Water Engineer(RWE)
Mr.L.S. Temba Acting Regional Hydrogeologist, RWE's office
Mr.Halili S.Halili Drilling Inspector,Northeast Zone, RWE's office
Mr.Chriétopher Lugano Driller in Charge, Rig No.51,R¥E's office
Mr. Parsero V. Kone District Commissioner,Monduli
Mr.S.T.Mlay Economic Planning 0fficer,
District Commissioner's office
Mr.Faustine Q.M. Fissoo District Executive Director .
Yonduli District Council

Mr.Blass G.Matemu Acting District Water Engineer,Monduli District Council

JAPANESE SIDE
Mr.Satoshi Ito First Secretary, Embassy of Japan
Mr.Takashi Katsumi Second Secretary, Embassy of Japan

Mr.Kiyoshi Hirakawa  Resident Representative, JiCA‘Tahzania 0ffice

Mc.Eitaro Mitoma Deputy Resident Représentative, JICA Tanzania Office
Yr.Tomiaki [to . ﬁssistany.Resident Representafive, JICA Tanzania O0ffice
Mr.Yukic Abe Assistant:ReSident Representaﬁive,.JICA Tanzania foicé
Mr.Yuji Maruo: Preparatory Study Team;JICA _

.-Mr.Kazuhiko Kikuchi Preparatofy-Study Team,JICA . /%T”1-
Me.Reiji Tokuda  Preparatory Study Team, JICA |

Mr.Shinichi Yoshikawa Preparatory Study Team, JICA
e
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LIST OF EQUIPMENT AND TOOLS

1.

Géophysical pfospecting instrument

{1}
(2}
{3)
(4}
(5}

Electrical prospecting instrument
Electrical logging equipment

Electro - magnetic sounding equipment
S.P. sounding equipment

Temperature indicator

Pumping test facility

(1)  Submersible motor pump with accessories
(2} Raiser pipes and required accessories
(3}  Generator :

(4) Measuring equipment of water volumea
(6)  Woater level meter

{6)  Water quality test kits

Vehicles

(1) Station wagon 4 WD

{2} W-Cab pick-up 4 WD

{31 Truck with crane

(4)  Water tanker (truck)}

Well materizals

{1}

{2)
(3)

(4)

(5}

6)

(7)

10" conductor pipes

6" well casing pipes

6" well screen pipes

Centralizer 8 5/8" x 6"

Well bottom and cover for 6" well
Materiat of mud water

Gravel for, packing of well

Drilting rigs and their tools

{1
(2]
(3}
{4)
{5)
{6)

Rotary/DTH rigs with existing tools
Driti rod 4 1/2" O.0. E

Stabilizer for 8 7/8 bhit - o

Air hammer model A-53-15 {Mission) complete
Bailer : , '

. Gr in ding machine for 7 7/8" hammér bit.

- 128—

APPENDIX 2



Spare parts for R.D,D. rigs and mudpump

{1)  Schramm Model T64 HB (2 units)
{2)  Schramm Model T 985 (1 units)
{3)  Gardiner Denver mudpump.

Articles of consumption

{11 Tricon bit

{2} Tricon bit

{3)  Tricon bit _
{4} Tricon bit linsert type)
(B) Hammer bit

{6} Hole opener for above

Others
{1 Camping equipme'r'tt

{2) Wireless cammunication'system
(3) Transceiver
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12 1/4" 0.D. (Hard)

8 5/8" 0.D. (Hard)

8 5/8" 0.D. {Medium}
8 5/8" O.D. (Hard}

7 7/8"

8 5/8"
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A.GRDUP (PARTS FROM JAPANESE SUPPLITERS)

t. Batteries 12V, : . YUASA-N200 {6 pes
2. Portable ARC welding machine DENYOD 1 unit
Diesel Engine Type ALW150SS

3. Generator - DCA-27PI DENYQ 1 unit
4. Bit Grinder UG-38NS ' URYU 1 unit
5, Bit Grinder ¥heel ' 60 pes
6. Tool box for rig (400 X 200 X 150) '3 box
7. Tool Joint Compound ~ 5GL.100 X 160 100 kg

B. GROUP <(ADDITIONAL PARTS FROM JAPANESE

SUPPLIERS)
Tyre 10,00 ¥ 20 : 30 pes

Tube 10,00 X 20 ' 30 pes

C. GROUP (PARTS FROM SCHRAMM)

THE FOLLOWING IS A LIST OF DRILLING
EQUIPMENTS FOR SCHRAMM MODEL T64

Drill Rods & Stabilizer _
1. Dill Reds 4%/:” ¢ 0.D. 6m length (for 2 Dill Rigs) 67 pes
Thread : 2'/," IF
2. Stabilizers 8°/;" ¢ 0.D. 2 pcs
3. Stabilizers 6%/,” ¢ 0.0, 2 pcs
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ESSENTIAL PARTS FOR SCHRAMM RIG : 8V—71 ENGINE
MODEL T,64 HB 675 SN, N. 02HGGN33380 RIGH#S5 1

ENGINE PARTS, GM : DETROIT
No. | ITEM/PORT KO, . QUANTI
1. | LINNER KIT - 5149265 Consisst. (8pcs) 3 Hit
2. | OVERHAULL GASKET KIT — 5196374 3 Kit
3. | INJECTOR NOZZLE N65 — 5228900 24 Pcs
4. | HAIN BRG.SHELL (8T1D) ~ 5196318 3 Kit
5. | CONROD BRG.SHELL (STD) — 5148572 3 Kit
6. | ELECTRIC FUEL PUMP -~ (DELCOREHY) 6 Pes
7. | STARTOR MOTOR 24V. (DELCOREMY) 3 Pes
‘8. | ALTERHATOR 24V. DELCOREMY 3 Pes
9. | CYLINDER HEAD ASY. 3 Pes
10. | CRANK SHAFT OTL SEAL (REAR) 6 Pcs
11. | CRANK SHAFT OIL SEAL (FRONT) 6 Pes
12. { FUEL FILTER, AC, TP — Q16 SPIN-ON(SECONDARY) 36 Pcs
13. | FUBL FILTER, FS—1213 SPIN-ON(PRIMARY) 36 Pes
14. | ELEMENT —0IL FILTER,P40 - COUD 36 Pcs
15, | ELEMENT 0TI, FILTER,PF. 132" 36 Pes
16. | AIR CLEANER ELEMENT — 5000-8811 36 Pes
17, | FAN HUB COMPLETE 3 Pes
18. | V-BELT 27 Pcs
19. | HUFFLER 2 Pcs
20, | AXLERATOR CABLE 3 Pcs
21. | HOSE RADTATOR 21 ¢ 3 Set
22. | HOSE RADIATOR 1%/:1 ¢ 3 Set
23, | CONNECTION NONE R/VALVE 6 ea
24. | FUEL LINE 3 Kit
25, | SCAVENGER PUNP 4 Pes
26. | DRIVE ADAPTER 6 Pcs
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£. COMPRESOR T64 HBG75

No. | TTEM/PORT NO. QUANTI
1. | CRANK SHAFT-COND-250-A- (STD) 2 Pcs
2. | BEARING, INTERMIDIATE (HALF) COH-568-B(STD) 24 Pes
3, | BRG END MAIN(HALF)TINING GEAREND-COH-202-B(STD) 6 Pcs
4. | BRG.CENTER (HALF) COHD-202(STD) 6 Pcs
5, | PISTON AND ROD ASSY. (BUSHTYPE) 3'/."Dia O2HGAS-208-4 B Pcs
6. | BRG.CON~ROD.HD-81 36 Pcs
7. | PISTON RING & ROD ASSY.4*/;"COHGAS-B-B 36 Pcs
8. | CONNECTING ROD UPPER & LOWER-DH-81 36 Pcs -
9. | OVERHAULL GASKET KIT.-3032-0053 3 Kit -

10, | DISCHARGE VALVE ASSY.H/P.COHDAS-221-4 3 Kit

11. | BRACKET HHAT EXCHANGER 1081-0002 3 Pes

12. | DISCHARGE VALVE ASSY.L/P. 3 Kit

13, | FAN BLADE-IHHJ~731-3 3 Pes

14, | INTER-COOLER-HOSE-3516-0002 12 Pes

15, | SAFETY VALVE H/P-2247-0012 10 Pcs

16. | SAFETY. VALVE - 2247-0017 10 Pcs

17. | YALVE LIFTER - 0714-0013 8 Pcs

18, | INLET YALVE - 0228-0005 74 Pcs

18, | CLUTCH ASSY - 0600-0004 2 Pcs

20. | CLUTCH DISC 12 Pes

21. | INTER-COOLER 2 Pcs

22, | AFTER-COOLER 2 Pcs -

23. | HYDRAULIC FILTER-DR-2295-2~5 48 Pcs

TF. ROTATION HEAD
" No, | ITEM/PORT ND. QUANTI
1. | ROTATION HEAD COMPLETE-#0870-0012 2 Pes
2. | PACKIG-VSET . - 2822-0002 72 Set
‘3. | SLEEVE-DR-1086-C 72 Pes
&,_MISCELLENEOUS ITEMS:

No. | LTEH/PORT NO.,. - QUANTI
1. | STARTOR HOTOR Z4V. (N10. VOLVO)~TRUCK 7 Pes
2. | ALTERNATOR 24V, (N10.VOLV0) 2 Pes
3. | SCHRAMM MASTER TOOL BOX 1 Box
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GROUP

X.

A,

4.
5.
6.

27.
28.
29,
30.
31,
3z,
a3.
34.

35,

GROUP

(ADDITIONAL PARTS FROM

Bit Sub 2-~7/8” IF PIN X 3-1/2" API BOX
Bit Sub 2-7/8” IF PIN X 4-1/2" API.BOX
Bit Sub 2-7/8" IF PIN X 6-5/8” API BOX

SHAFT EXTENSION (DRIVE ADAPTER)
CLUTCH DRIVE RING

SPACER DRIVE RING

RING RETAINING

KEY CLUTCH DRIVE

"WASHER CLUTCH
-NUT

BEARTNG BALL
GASKET EXTENSION FLANGE

SCHRAMM)

pc
pc
pc

pc
pcs
pc

pcs
pcs

pcs

pcs
pc
pc

(PARTS FROM OTHER AMERICAN

CSUPPLTERS)

Tricene bits (Hughes ¥¥) & DTH Hammer & Bit (SANDVIK HISSIONER)
12 1/4” TRICONE BIT HUGHES (ATJ44)

9 7/8” TRICONE BIT HUGHES (ATJ44)

8 5/8” TRICONE BRIT HUGHES (ATJ44)
453-15 DTH HAMMER (SANDVIK) .

8 5/8” Hole Opener for the above Hammer
6 1/27 Bit for the above Hammer

9 7/8” Bit SD-12 (E 2034)

HY Hole Opener SD-8 (42-1626-1004/6)

1

O =3 N Y B W
. v s o e

o

-

‘ 2’!
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2
6
2
6
4
2
2

pcs
pPCs

pcs

pcs
pCSs
pcs

‘pes

PCS
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