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THE UNITED REPURLIC OF TANZANIA
MINISTRY OF FINANCE, ECONOMIC AFFAIRS AND PLANNING
Telephonw: 2271, P.O. Bax 9111,
Dax ES SArsaM,
TYC/E/450/11

27th October, 1988

Embassy of Japan,
P.0. Box 2577,
DAR ES SALAAM, (Att, Mr, Xaneko)

Dear Sir,

Re: REQUEST: FOR-MASTERPLAN AND FEASIBILITY-STUDY
ON -IMPROVEMENT - OF - DAR -ES -SALAAM WATER SUPPLY
SYSTEM

We would like to request for a Mester Plan/Feasibility Study
on Improvement of water supply system in Dar es Salaam,

Dar es Salaam City has a population of about 1.8 million,
Population growth of Der es Salaam was 8,5 per cent per annum during
19%7 - 1978; which makes It one of the fastest growing cities in the
world. Water demand for Dar es Salaam City was estimated +o be
over 230,000 cmd in 1984, and 1s estimated at 290,000 cmd in 1988,

The total design capacity in Dar es Salaam is 273,000 omd,
however, due to the fact that the water supply systems have been
quite old, the actual total capacity is much lower than that of the
design capacity. At present, as you well know, there is a chronic
shortage of water in the City of Dar es Salaam, In order to cope
with the increasing demand of water in the city and to embark on
rehabilitation of the water supply system in Dar es Salasm there
is need to prepare a master plan and a feasibility study which will
formulate an immediate improvement programme, a long term develop-
ment plan and a short term development plan for the inprovement
and expansion of the water supply system in Dar es Salaam for

the next 20 years,
We enclose herewith project writeup for your reference.

Thenk you for your continued cocoperation,

Yours faithfully,

D Noe

PYT, Moena-
for: PRINCIPAIL SECRETARY




REGUESY FOR § it PLAN AMD FEASTBILITY SIUDY O

I BROVERSKT OF DAR ES SALAANL WATES SUPPLY SYSTEN, TANZAHTA

1:

24

LT HCDUCY 10N

The Govermtent is fully comnitted to the International Driiting
Water Suuply and Senitation Decaie and recognizes the Decades needs
for greater inter-sectoral cordination and intexmational coopa:rétion
to achleve the goal. On carrying out to perform the intensions for
the Decade, a logleal frame work to carry the plans forward ghall be
establisghed. One of the main obs"taclea to the formmlation of overamll
sirategy 1s the ahor"tage of technical staff, insufficient data and
informetion accummlated end funds for forward planning. Suecens

in reachinyg the Decade objectives, therefore, depends largely on
funds availaile in thie ssctor from the externsl sources and from
the national wdszet as well.

This report, prepared by the National Urban Water Authority (HMWA)
is fizrstly to suggest actions which showld bho earried out pronpily
to remedy problems in the existing water supply of Dar es Selasm
and which will fncrease the present water supply by 20 that is,
from 228,100 cmd delivery to 273,100 cmd, fhe origingl desi.é,n
capacity. Then, the contenis of reguest for master plan and
feasidbility study are explained from Section 4.

BACRGROURD

The population of Dar es Salaam City, the capiial of the United
Republic of Tanza.:&ia, was approximetely 1,240,000 in 1983, Its
vopulation growth for the periocd 1367=1978 was 8.5 percent per
annum, which makos {1t one of the fastest growing <itlies in the
vorld. As a wesult of explosive growth, water supply cannot
fully cope with dcsand. '

The tobal design cupacity in Der es Saleam is 273,000 ond

and it showld suf{fice the estimated water Gemard of 230,000 cd
in 1984, Put due to the age of water supply systems and to the
inaﬁequéte waintensnce - procurement of spare parts is quite
difflcult ~ the actual total capacity is wuch lower 4han that of

— T -
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the design dapaci{:y. The present malfunctioning of the various
conponents of the water suyply systeim hes created a chronic scareity
of water. The problems of supply are further compounded by wnder—
utilization of the existing plants, unsetisfactory quality of
processed watexr and heavy loss of water caused by leakage botha from

dlstrivution system and from transmission pipelines.

In order to improve the situation, the Government of Japan, responding
to the request of the Government of Tanzania granted the sum of

£39 million Japanese Yezi for the impoovement/rehadilitation of

Dar es Soleam water supply system which was completed in Apxil, 1966

Accoxding to this xehabilitation, although the rehabiliiated capacity
of the Upper Ruvi system is still under the design capacity of

82,000 ¢md {cubic meters per day), it was increased to 40,000 emd
vwhich has improved waber supply in the city. AS a result, the current
capacity became au foliowa:

Current e
System . Dealgn

Capacily Capacity
Mtoni 6,800 6,800
Upper Ruvu 40,000 82,000
Lowaer Tuvn 470,000 182,000
TOTAL : 228,800 270,800

Besides, water demond will contimie to increase due %o the increasing

poyulation etc, One estimate is zs follows:

1966 £50,000 cmd
1598 510,000 cmd

2008 - 900,000 cnd

This means that the potential cepacity (270,000 cud} of the present
systems should be just sufficient for the current city!s requirements.
Whereas, for ’b_he fubure, 'a lerge supply of water is absclutely

necessary, Hence, further rehabilitation and expansion projects are
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reguired to Lijav.e e paeseit asitualion, as well as $o arbhenoe the

n

setlveness of the previous ioprovement project comlobted by tho

o

srent add Trom fhe Covernvent of Sapan.

ricut hall of the ireetod waber in the Upper Ruvu system is eituer

used legaily and illezully or lost mostly due Yo leakaje, from 5 km

long transmissicn pipeiines. Iif the leakage. is detected, the curvent

cupacity should mect the cuzroent woter demand. Dowever, there are

53111 probiens on :iistr_ibv.‘tic:‘- syciem. The Aistriution system has -

been expanded in an w lesed ways wlthout proper plamiing of the

trank pmein layeute 1In a'dition, the fulrly long distence tetwoen the.
reservoirs and ithe conguoers. preidses hinders. as good.pressure distributian to
the whole area tc bo ow.piicd. As a conseguencs, there io an extremely

uneven Cistribtion -~ praengoze and heavy losses in the netuork.

veiaknd STYOATION AT BUGH.STdl LaPROVEIERNT

The cily of Sar esidalnsw is currently supplied with woter fzcn the

three sources as £olloust '

~ Uiper Ruvu Webter Trectnomt flant started in 1959, comdetlon
of th phase In 1375, desizn capacity of 82,{300 euvic metors
ier day {eml), jwesont producticn capacity In approximately

47,000 eudl {50 of the dewign copaclity)e

- Lower fuvu wabor Treatoent lant starited in 1576, design capacity
of 162,00 cod, presumi :roduction capecldy ls approxinately
104,577 aad {30.0 of the Sesipn capacity).

- rtend holer Tregtisant blonb gtart of operviion ad fuil cajecilty In

1273, leslgn capacity D80 ond.

-t

Uprer Ruvu Sysien

\:‘J

o

The Tpper Ty, Hysten, volng taw water froz the FBou wiver is
Gegigned for : loftad cuiicily of 91,000 cmd but could never o erate
at [ull desi . cwoclity Jor a longer peried for various wessons

vut nainly due Lo the insulficient intuke fecility el to the

InsuwiTiclent . .unemissicn plielines,

The Govermums® of Ttely has pledped to ;roviclé {inonclel Hﬁ;por't
and technical  asistonce to rehabilitate und improve this gystem

to enable 1t : orete at :’«.tﬁ oiiginal degipn capecity.

— 76 —



The improvewent will inciude
= Liprovement of intuke facility
= construction of new ,uup house ai intake
~ construction of new pump house and additional treatment
facilitier at the treatment works
- rrovision of fucilities along Mlandizi/Kinara »ising main
to take care of the unr plenned high water comsump-tion along the main
- rehabilitation of Eimura storage tanks

~ imirovement of water situation to the critical water shortage

areas in the upper service area of the distrimtion network,

The eontractor for the project has already been chosen and
commencement of works is expected around January 1988,

3-2 lower Ruvu Systam

The Lower Ruva s'ystem, corypleted in 1976 user raw water from the

Ruvu river. The intuke fucilities are Placed at 27 ¥n downstream from
those of the Upper muwm system, The treatment plant is divided into
two units » each with a cupacity of 91,000 emd, An adjacent plot

in the treatment plant ig reserved for future expansicn of gnother
unit of 91,000 cmd capacity. The problems relating to the

Lower Ruvu zystem are not as numerous as the ones of Upper Ruwvu

since the facilities are comparatively new,

Urgent works are to wehabilitate/improve the existing facilities,
that :i..,, to increase the current capacity of 170,000 crd to the
eslgn cupacity of 182,000 cmd,

a) Rehabilitation of the imtuke feeilities, yarticularly of the
reastwall rudial gates which control the sludge removel from
the intide.

8) Construction of Grit Chauber
e) Rehabilitation of the existing pumping station

a) Doubling of the pipcline from the intake to the liftingstation
(54" length 800)

8) Rehabilitation of the existing water treatment plant regarding
“in partieulart



" =~ chenical feedin_ syston
=  autonmation ocysten for the clarifiers valves
- filtors (re Apcenent of sand beds, valves and se*ain‘n‘tomuic
coatrol systen)

= reralr of flouy contisls

£} constructivn of cleur wuier reservoir
)
)

raaaun;tution end i roves .mt of hizh 1ift samping ataticn.

35 Distribution Systenm

In aliitien Yo an uneven Gishribution pressure in ihe city, there

are great issues in the disirilution system, estimated to Yo mbout
20-257% Further, some of the piyes end fittings in the distribution
syslem are clogged, worn out aod inadequately sized, This problem

is slready noticeable in places llke City Centre, Furasini and Oysterbaye

In adGition, as Dar es 3alsan growsy new areas will need waler distri’mti.m
System. '

To carry out the }‘u“hu:e Wroguge particularly on distritution
system, it 1y required to assesa the exia'ting data, reporis and
Anformationg for the purpese of formilating tixﬁely and oxderly
Implementation towsrd fhe overall rehabilitation and/or expansion
of the water wupply facilities in future. |

T..usy; the preparation of a master plan =nd & feanibility atudy

will tecome essentiel to optizize and/ox to give jxiorities to the
future renaulr!:-.'bim and development progects for the water supnly
systeas in Dar es Seleam, ' '

BUTAYLG UF T B PRGIECTS

Progrune GCozl

4~1  Zro.ramm _
rrogranme 08l 1s focussaed on the imprwer:.ént of present weter
supply situation and the Tuturo davelopment to a.cco-"g-lisﬁ stealy,
sufficient and clean wabter mupply system which will contritute to
the civil 1ife md to the socio-economie ectivities in Dax es Salaan

in coordinaticn uith “he turgel of the tatiunal pevmo*ment Plane

4=2  Tujectives of the Study ‘ _ ,
The objective of the ss’ht&iy in to formlate an ﬁimdiata im;mov'ement
programie, 8 long-tena developtsent plan, and a ahc.r*u-‘bem@levelo;:r:mt
plan for the improvement and expansicn of the waicr suyply system

in Der es Ssloom Tor the next 20 years.



4~3 Study Peried
Yeriod of the study is entimated for 15 months. Starting
from January 1968,

FRULJECT WORE FLAR AND ACTIVITIRS

Detailed works rlan ivoject activities and scope work for each
system. '

Fhase 1 (Immediate Tmyroverent up to 3 months )

1) Evaluate all availabie data such ag maps, geclogical, hydrolesieal
end climatological reports, census stetistics, water troduetion
and demand ete. JAnalyse wnd develop such data and information
as required to support the project analysis.

2) Define a general descripiicn of the proposed project, utilizing
mentioned infarmation and own investigation.

3) Conduct £i&1d surveys and male studies on population, sccio-
econoulcs, locations of faC111tles, water production and
consunption, capeeity and requirements, availability of loecal
construction materials and equipment and effect of the project
on the enviranment.

4) Determine the chemical, physlcal and bacterfological quality of
the water scurces and treated water,

Deternine the general capscities and efficiencies of the

v
.

existing transmission, distribution, storage, pumping, treatment ate.

6. Determine the water leakase in distribution system as well as
rroposing systematic detectlon process of water leakages and the
rost cost-effective solution for improvement of the system.

7) FPropose restoration of existing components for immedizte
‘improvement, to be implemented on a priority basis after

been approved by WRA.

8) Assess the expected impact of immediete improvement of the capacity

and reliability of'the existing water supply schemes.

Thase 11 (Mastexr Tlan up %o 6 nonths)

1) Hake hydrological stuly to determine the availability of various

alternative water resvurces and prepare a development plan to

— 79



neet present and future demands,

2) Estimate increase In popuietion, water demand of various
consumexrs and land use from the projsctions of indusirisl apd

commerclal growth over the designed pericd.

3) Delicate the service aveas for the two specified periods

{10 - 20 yeors), carefully evelusting future developmmt of the
atudy areas,

4) Frovide the projosed water supply systems and develop alfemative
ylana {or water sourses, treatment, transmlssion and Gisdritution

of water supply systems for each period.

5) Select a plan, based on the least present cost, taking into

consideration capital cost and anmal operation and mainterdnce
coste for at least 20 years.

Thase 111 (Peagibility Study ul 109 months)

1) Hake preliminary engineering plans vhich are zmrficiently accurate
ard complete to Indicate the location, arrangement, evaluation and
principsl features of the project, which serve the basie for sound
cost estimates, incluling dravings, design criteria and malysis,

- all sufficiently detailed %o define the projects

2) Prepare cost estimates for the engingering, construction,
operation and maintenance of the project recommended fo:r:'tha firet
period, Each of the cost items shall be defined in terms of local
and foreign exchenges. Total cost estimated shall be a summation
of the unit costs of the worksg inciudi.ng a blll of guantities and
unit yrices which consist of materfals equipment and labour costs
ar obher bases used for the estimates,

3) Prepare economio enalysis of the pro;}éct é.nd its ijﬁ;jiica'biozm
to the population with regaxd to health, income and éociel benei‘its
as well as determine the commnity's willingness and &bi.l,.lu}' to
pay In terms of water tariff.

4) Prepare a financizl plan based on the required investiment
of the recommerded project J'_ndi'ca.ting sourse of funds and timing of
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of the existing and projected financisl operation including yeerly

estimete of revenue, ogerziing experditure, barrowing, capital

investment, etc., and its affecin of expected pricec escalation ond

wvater rate increase.

$) irepare econcmic justificeticn for the net benefits ard costs. Costs
shall be converted to economtc cost to refloct alisruative uses of
resources by the nation. Benefits shallinclude effects of the Project
an water users and national interest extended beyond local boundss

6) TFormmlate proyosals for further activitiep and respective Terms
of Refersnce of detalled desiyms and ‘endeny documents, etc.

61 TLE SCHEUULE FUR FROJECT ACTIVIPIES

ACTIVITIES MCHTHS

i3.14 15

1. 2 3 4 5 & 7 8 9 10 41 12
I.mediafelmprovement '

Lang Term Master 7lan
Feaslbility Study

ASSTUTANCE REGUESTED
7-1 Experts

I1TEH : FQe FANSONTH

Frojeet Honager

1 12
weler Lupply Engineex 3 36
Water Regources Inginecy 1 12
ytrolozist 1 &5
Socio-Ceonomlst 1 &
Other Exgeria - 2 4
TOL AL ' 9 78
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Justification for Reguesting Experis:

A texm of experts with multi-disciplinary f£ields of study will be
required to solve such complicated yet delicate problem as a water

supply system and come up with solid master plan and feasibility

studlea, It 1s anticipated that through the nlssion of these
experts, NUWA comnterparis will have transferred thelr %technical

know-how's, thus reducing, if not eliminating, the use of private
congsuliing services.

Job Description of ¥ach Expert Hequested
Project Mansger/Coordinator

A highly qualified person who has a diverse experience in the fleld
on water supply. To be responsible for the progress, resulis and
recommendations of the investigation and preparation of the master
plan and feasipility study. '

Experts '
Aighly qualiflsd persons who have extensive experfence in the field

of work fndicated and have been involved in International works
arve to be responsibls for all phases of siuvdies,

Fellmmhi}ﬁs

Fileld of Training Ho. W
1. Geneyal Planning 2 4
2. ‘Valer Foglnesring 2 . 4

Justification for Reguesting Fellowships

In order to receive the most benefils possible from the Froject,
FUWA persomnels sghould be given a chence fov stuly touras such that
the snalyses and other important studfes can be followed.

Complets knowledge of master plan, planning can readlly be hranasferxed.
As a pide beneft, those Tunzanla personnels can be arranged to vislt

some water supply sysiems in olner more developed coumtries.
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7.3 Equipment

Description of Equipment Amount Reguested

1+ Flow Peasurement Equipnent Set 5 Bets

2. laszkege Detector 3 Sats

3¢ TVehicle (Pick-ups) 5 Wos.
Te3el Justlfication for Requesting Equipment

81

¥henever a master plan study is performed, accurate quantity of walex
proGuction and sale is always required. A% the present, NUWA still lacks
of flow measurement equipment both in quantity and quality. Modern
equipnent could spread up the work many times and yet glve very

accurate Tesults, '

A good master plan should also Inclula svalustions of ‘the existing
systems Attempls should de made to dedect leaksges in the system.
A% the moment NUWA has inedequate device to do such & job. ILeakage
detectors provided by the Japanese Government can readily be used in
this project and any subsequent projects that will follow.

In order not %o render the above improvementa just and by the completing

of the project, a propsr follow_—up of the system and the teking up of prompt
remedisl measure is very vital If we are to mske maviogs. In this case,
vehiloles will be negded to facililate movement and eleo for carrying

tools, equipments and other facilitien needed for effecting Improvemenis.

Tanzania Govexrnment Counterpart contriutions to the Project:

1. Oifice space and faeilities at HUWA

2. Iaboratory facilities

3« Data provision

4. Data collection assistance and particlpation
D¢ Analysis assistance and participation

6. Policy guidance












SCOPE OF WORK
FOR
“TEE STUDY ON REHABILITATION OF DAR ES SALAAM WATER SUPPLY
IN
THE UNITED REPUBLIC OF TANZANIA

AGREED UPON BETEEEN
NATIONAL URBAN WATER AUTHORITY
AND

JAPAN INTERNATIONAL COOPERATION AGENCY

ON
Tth OF JUNE, 1989

Kot H Towhan

Mr.oR M. A Swere Mr.Raruvo Iwahori

Director General, Leader of the Preliminary

National Urban Water Study Team,

Authority The Japan International
/« ' Cooperatinon Agency (JICA)

‘ e S

Mr.N.K.MSimbira
Principal Secretary.
Ministiry of Water
Endorsed by
[
V\w5§_23:}éh»o_~«q
Mr. M. T. Kibwana
Commissioner for External

Finance,
Ministry of Finance

— 87



I

1.

H.

. INTRODUCTION

In response to the request oi the Government of the United Repub-
lic of Tanzania ( hereinafter referred to as "G0T" ).the Government of
Japan decided to conduct the Study on Rehabilitation of Dar es Salsan
¥%ater Supply in the United Republic of Tanzania ( hereinafter referrad
to as "the Study”) in accordance with the relevant laws and regula-
tions in force in Japan.

Accordingly. Japan International Cooperation hgency { herein-
after referred to as “JICA™ ). the official agency responsible for
the implementation of the technical cooperation programmes of the
Government of Japan., will undertake the Study in close cobperation
with the authorities concerned of GOT. The present document sets forth

the Scope of Work with regard to the Study. : '

OBJECTIVE OF THE STUBY

The objectives of the Study are: o

1.to prepare improvement plan for stresgthening the National lrban
fater Authority ( hereinafter referred to as “NUWA" )'s mana-
gement and operation aspects to ensure sustainable development
of NU¥A. ' '

2.t0 identiTy scope and size of the rehabilitation of the'existing
water supply system aiming at potable, suffibiéntzand steady
wdter supply throughout the service area. éﬁd to formulate
timely =nd orderly implemeﬁtation toward the overall
rehabilitation. '

3.to prepare preliminary design of the immediate rehabilitation
sork proposed above together with cost estimates and to verify
viability of the rehabiliiztion from the aspects of costs and
benefits.

STUBY AREA

The Study shall cover the water supply system for the city of
Par es Salaam.
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V. SCOPE OF THE STUDY

In order to achieve the objective menticned zhove, ithe Stucy
shall cover the followlng items:

1. Data collection and review
(1) Socio-econamic and Natural condition
{2) On going water supply projects and other relevant projects
(3) Water supply plan and other related plans

2. Study on existing water supply system
{1} Design criteria
{2) Structure. capacity and performance of water supply
facilities

3. Study on institution, management, and financial condition
(1) Institution
{2) Management
{(3) Financial condition

4.. Study on water treatment plants rehabilitation plan
(1) Intake facilities

{2) Treatment facilities

{3) V¥ater quality

5. Study on distribution system rehabilitation plan
(1) Disiributien pump and reserveir
(2) Distribution pipe

§. Study on service system rehabilitation plan
(1) Service pipe
(2) Vater meter

“7. Study on cost recovery sirategy

(1} Water charge collection system
{(2) Financial plan

L



8. Formulation of maintenance plan
(1) Management
{2) Water treatment plant
{3} Distribution system
{4) Service system
(5} leakage prevention sirategy
{6) Repairshop '

4. Formulation of tralning plan
{1) Overall training program

10. Fbrmulation of rehabilitation plan
(i) Identification scope and size of rehabilitation
(2) Formulation of impiemertation schedule
{3} Identification of high priority project

11. Preliminary design of immediate rehabilitation work
{1} Preliminary engineering design
{2) Cost estimation
{(3) Financial evaluation

V. STUDY SCHEDULE
The Study will be carried out in accordance with the attached
tentative schedule.

VI. REPORTS

JICA will prepare and submit the following reports in English
to GOT. '

1. Inception Report:
Twenty {(20) copies beginning of the Study in Tanzania.

2. Progress Report:
Twenty {20) copies within five {(5) months
after commencement of the Study



(]

Tnterim Report: _
Twenty (20) copies within nine {S) months
after commencement of the Study

if
-
l
3
ix

Erafl Final Report:
Twenty (20) copies within thirteen (13) months
aiter commencement of the Study

GOT will provide JICA with its comments within one
(1) month after the receipt of the Draft Final Report.

5. Final Report
‘Thirty (30)copies within one (1) month after
the receipt of the said comments on the Draft Final
Report from GOT.

Vi. UEDERTAKINGS OF THE GOVERNMENT OF TANZANIA
i.-To facilitate the smooth conduct of the Study. GOT shall take
the necessary measures:

{}) to secure the safety of the Study team,

(2} to permit the members of the Study team to enter. leave and
sejourn in Tanzania for the duration of their assignment
therein,and exempt them from aliey registration requirements
and consular fees. '

{3) to exempt the members of the Siudy team from taxes, cuties
and other charges on eguipment, machinery and other materials
brought inte Tanzania for the conduct of the Study,

14) to exempt the members.of the Study tezm from income tax and
other charges of any kind imposed on or in connection with
any emoluments or allowances paid to the members of the
Study team for their services in connzction with the imple-
mentation of the Study,
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to provide necessery facilities to the Study team for rem:
tance as well as utilization of the funds introduced ints
Tanzania from Japan in connection with the implementation of
the Study,

} to secure permission for entry into private properties of
restricied areas for the conduct of the Siudy.

{7) 1o secure permission for the Study team to tzke all the data

{8

2.

{1

{2

{3

and documents (including photographs and maps) related to
the Study out of Tanzania to Japan. and

} to provide medical services as needed. Its expenses will be

chargeable on the members of the Study team,

GOT shall bear claims., if any arises against the members of
the Study team resulting from, eccuring in the course of. or
otherwise connected with the discharge of their duties in the
implementation of the Study. except when such claim arise from
gross negligence or willful m1sconduct on the part of the
members of the Study team.

NUWA, as counterpart and contact zgency to the Study tea.
shall act in relation with other govermental and non-govern-

mental organizations concerned for the smooth 1mp1ementat10n
of the Study. :

NGWA shall, at its own expense. provide the Study team with
the following., in cocperation with other relevant organizations
concerned, if necessary:

) available data. maps and information related to the Study,

} full-time counterpart perscnneil,

)} appropriate number of personnel. for field survey,

t) suitable office space with necessary equipment in Dar es

Salaam, and

} credential or identification cards.
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Vii. UNDERTAKING GF JICA

(3 1

For the implementation of the Study. JICA shzll *eke
‘the following measures:

1. to dispaich. at its own expense. the Study team o Taznzania,

and

to pursue technelogy transfer to the Tanzanian countepart
personnel in the course of the Study.

]
.

IX. CONSULTATION

JICA and NUWA shall consult with each other in reﬁgeqt
of any matter that may arise from or in connection with"the

Study.
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MINUTES OF MEETING
FOR
THE STUDY ON REHABILITATION OF DAR ES SALAAM WATER SUPPLY
IN

THE UNITED REPUBLIC OF TANZANIA
AGREED UPON BETWEEN
NATIONAL URBAN WATER AUTHORITY
AND

THE JAPAN INTERNATIONL COOPERATION AGENCY

on

Tth OF JUNE, 1988

Mr.R.M.4.Svere ¥Mr.Haruo Iwahori

Director General, Leacder of the Prelipinary
Nalionul Urban Water Study Team

Authnrity The Japan Internaticnal

Coaperation Agency (JICH)
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INTRODUCTICH

In response to the reqguest of the Government of the United
Bepublic of Tanzania, for the Study on Rehabilitaticn of Dar es
Salaam Yater Supply ( hereinafier referred to as “the Study”™)., the
Government of Japan decided to dispatdh tbrough the Japan
International Cooperation Agency (hereinafter referred to as “ijAW
responsible for the implementation of the technical cooperation
pregrammes of the Government of Japan. the Preliminary Study Tean
{hereinafter referred to as "the Team " ) heaced by M¥r.Naruo
Iwahori te Tanzania from 30th May to 13th June. 1989 in order to
discuss and to exchange views on the Study with authorities cofcerned

of Tanzanian Governpmpent.

As a result of the series of discussion., both sides have agreed
upon and signed the Scope of Work.

The meetings agreed as follows:

1. The title of the Study is "The Study on Rehabilitation of Dar es

Salaah Water Supply

2. "Rehabilitation" defined herein implies:
(1} rehabilitation of the existing water supply system, and
{2) necessary improvement of the distribution system for the maximum

utilization of existing production capacity.

3. The NUWA requested the study on water resource developuent Tor the
ifuture expansion of the Dar es Salazam water supply.
The Team advised the NUFA to request it.as znother technical

assistance. if necessary.

4. In the Study. the area along the transmission pipe lines shall be

exciuded.

WM

In the Study on institution, mznagement. and financial condition,
present NU¥A head office shall be included together with NUWA DSMB

as far as the Dar es Salaam water supply business is concerned.
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In the " Study on walter treatment plant rehabilitation plan. Lhe
Upper Ruvu waler treatment plant and its trarsgission line whicgh
are being irplemented under the aid of Italian Government shail be

excluded.

Scope and procedure for the Study on distribution pipe and service

system rehabilitation plan is as follows:

{1} to investigate present water supply condition in the total supply

area by hearing or checking of pressure,

) to select tvwo model-arecas (25hafarea}, then draw distribution

pipe networks.

“{3) to select 10 model-areas {Imodel-areas by the - JICA Study Team

dnd NU¥A., Tmodel-areas by.NUWA)(Zﬂconnections/area). then check

accounted for water and unaccounted for water, and

(4) to identify scope and sSize of the rehabilitation.

10.

i1,

NU¥A agreed to provide appreoximetely 15%0m® office with necessary
equipment and facilities such as desks, chairs, cabinets, etc..
three engineers for fiéeld survey. data collection, review. and
interpretation, 15 technical staff, 15 labaurérs for survey
activities at the site, one typist, one secretary and two drivers

during the survey period of 10 months.

The Team reguested Tanzanian side t%o vehicles and necessary

eguipment for the Study. However. due to shortage of vehicles and
necessary equipment for the Study. the Team was strongly ndvised
to prepare the vehicles and necessary equipwent by Japanese side

for the smooth execntion of the study.

In reference to technoleogy transfer, NUWA recuested ithe Team to
recelve participants for technical trasining in Japan during the
course of the Study.

The Team answered that the veguest will be conveved to the

authorities concerned in Japan.

A1l data and documents in the subsitted Questiocnnaire other than
the data collected by the Team during 1ts stay shall be prepared
before the Study begins.

4o seope of Wok will be dffected agfbn omdevsarent fy
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¥EETING TN NU%A DS BRANCH OFFICE 7th JUXE. 10889

1. TANZANIAN SIDE

1. ¥R.

3. MR.

4. ¥R,

R.¥.A&. SWERE

. R. RUHGNGOLE

&. RUGGASHUMBA

L. EATERU

. A. KAAYA
. D.¥. ¥IHAXRO
. ¥ HPINA

. AL SBERGUO

BDIRECTOR GENERAL
NATIONAL URBAN WATER AUTHORITY

- DIREGTOR FOR MANPGFER DEVELOPHENT
AND ADHINISTRATION
NU#A

‘D]RECTOR OF OPERATIONS
NOwa

" AG. DIRECTOR, PROJECT PLANKING
AND IXPLEMENTATION
NURA

AG. BRANCH MANAGER
NURA DSH BHANCH

BISTRIBUTION ENGINEER
RUWA DSH BRAXCH

LEGAL OFFICER
NURA

HEAD OF PLARNING DNIT
MURA .

— 100 -



9

i

JAPANESE SIDE

$¥R.HARUO I¥AHORI

¥R.ISAOQ OHMORI

MR. MITSUAKI FURUKA¥A

MRUTAKAYUKI NIIKURA

YE.HIROYASU YODA

DEVELOPMENT SPECIALIST.
INSTITUTE FOR INTERNATIONAL
COOPERATION, JAPAN INTERNATIONAL
COOPERATION AGENCY (JICA)

WATER SUPPLY ENGINEER,
WATER SUPPLY DIVISTON, BATER SUPPLY
AND ENVIRONMENTAL SANTTATION DEPT
ENVIRONMENTAL HEALTH BUREAU.
MINISTRY OF HEALTH % WELFARE

- STAFF,

SECOND DEVELOPMENT SURVEY DIVISION.
SOCIAL DEVELOPMENT COOPERATION DEPT..
JICA

WATER SUFPLY ENGINEER.
OVERSEAS SERVICES DEPT.,
NIEGY SUTDO CONSULTANTS CO. LTD.

HATER SEPPLY EXGINEZR,
OYERSEAS SERVICES DEPT.,
NIHON SUIDO CONSULTANTS C9. LTD:
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"REPORT ON THE DAR ES SALAAM WATER DISTRIBUTION SYSTEM: VOLUME
1 OF 27 BY UNDERWOOD McLELLIAN & ASSOCIATES LIMITED, CANADA,
AUGUST 1977 - AR YR

"TECHNTICAL SUPPLEMENTS 1, 2, 3 & 4: DAR IS SALAAM MASTER
PLAN" BY MARSBALL MONAGHAN LTD., ONTARIO CAKADA, OCTOBER 1879
------ FNERAY T AP RAF—T T

"PROPOSAL FOR A JAPANESE GOVERNMENT GRANT FOR THE IMPLEMENTA-
TION OF MASTER PLAN AND FEASIBILITY STUDY ON IMPROVE OF DAR ES
SALAAM WATER SUPPLY SYSTEM" BY GOVERNMENT OF UNITED REPUBLIC
OF TANZANIA, DECEMBER 1980 - H B~ Bl

"1ST ANNUAL REPORT AND ACCOUNTS FOR THE PERIOD ENDING 30TH
JUNE, 1883" BY NuUWA - NUWA o abius s

" 2ND ANNUAL REPORT AND ACCOUNTS FOR THE PERIOD ENDING 30TH
JUNE, 1884" BY NUWA ... NUWA xRl s

"3RD ANNUAL REPORT AND ACCOUNTS FOR THE PERIOD ENDING 30TH
JUNE, 1985" BY NUWA ...... NUWA @il #iv#

“UPPER RUVU INTAKE PROBLEMS" BY UNIVERSITY OF DAR ES SALAAM,

EAYIQBS ------ YL S — A A ey UPPER RUVU FURBZEOBES I 5w TR 957 ¢ L2
173

"REHABILITAION STUDY OF THE LCWER RLVU WATER TREATEMNT PLANT,
TANZANTA" BY GORE & STORRIE LIMITED, 1986 ... A3 FERC A LOWER
RUVU &k i 3T

"SECTOR STRATEGY AKD ACTION PLAN (FINAL DRAFTY", AUGUST 1987
------ MINISTRY OF WATER ey 478, H3, SHEHECAT 2 RS

"MEASURES TO STRENGTHEN NATIONAL URBEAN WATER AUTHORITY
(DISCUSSION DRAFDY ™, NOVEMBER 1987 - W3S NUWA o ESEE I D7
LiEa—LzLd

"REVIEW OF THE STATUS OF THE LOWER RUVU WATER TREATMENT PLANT,

TANZANIA® BY GORE & STORRIE LIMITED FOR STOTHERT MANAGEMENT
LIMITED, DECEMBER 1688 19864« LOWER RUVU # A4S sclse it oo i

" 1988 POPULATION CENSUS: PRELIMINARY REPORT" BY BUREAU OF
STATICS, MINISTRY OF FINANCE, ECONOMIC AFTAIRS AKD PLANNING,
DAR K5 SALAAM, 1888 ... TOBSSE Y A TT 4 > 3 2 s

<DATA AND INFORMATION (77— # 0>

135
14>
15

168)

"THE URBAN WATER SUPPLY ACT", 1281
"NUWA FUNCTION ARND JOB DESCRIPTION" BY KUWA, 19883
"ORGANIZATION THART OF MINISTRY OF WATER, NUWa & DSMB™, 14898

TACCOUNTS OPERATION MANUAL™ NUwA

109 -



1D

18

19

203

“BALANCE SHEET AND INCOME STATEMENT 1987 AND 1988" NUWA
“REPORTS OF THE AUDITORS, NUWA®™, JUNE 1988
"LIST OF MOTOR VEHICLES AT DAR ES SALAAM BRANCH DSVB 1589

"COUNTRY EXTERKAL SUPPORT INFORMATION", MAY 1988

< DRAWING (B#afi) >

212

22)

"DSM WATER DISTRIBUTION SYSTEM". BY DSMB, AUGUST 1988 (SCALE:
1725, 000, PIPES OF 6" 1IN DIAMETER OR MORE)

"DSM WATER DISTRIBUTION SYSTEM“ BY DSKB, 1983 (SCALE 1/23 000
OR 1-10,000, 5 SHEETS THAT SHOW LOCATION OF VALVES, FIRE
HYDRANTS AND PIPE DIAMETER)

UL@@LQ%ﬁﬂtLTK@%®b$5D_h%ﬁﬁﬂﬂﬁﬂﬁﬁfﬁéfﬂﬂt %&&htﬁ
CEholzbDTHL,

~"HYDROLOGICAL YEAR-BOOK 1950~1958" BY THE WATER DEVELOPMENT
& IRRIGATION DIVISION, MINISTRY OF AGRICULTURE, 1963
------ RUVU MOKLT— 5
~"HYDROLOGICAL YEAR-BOOK 1971-1880" BY. THE MINISTRY OF wATER
------ RUVU NIOKIT— 9
~" INVESTIGATION REPORT, COAST/DAR ES SALAAM REG 10NS WATER
MASTER, PLAN" VOLUME .1 BY CANADIAN INTERNATIONAL DEVELOPMENT
AGENCY, FEBRUARY 1978 ... RUVU MOALT — 4 (3 E—o)— B2 187)

~"REHABILITAITON AKND IMPROVEMENT OF UPPER RUVU WATER SYSTEM,
DAR ES SALAAM WATER SUPPLY SYSTEM” VCLUME- 1 C(ECONOMIC EVALU-
ATION) BY LODIGIANI S: P.A ... UPPER RUVU #okiBus s insg

~"DRAWINGS: LOWER RUVU WATER SUPPLY SYSTEM" BY,UNDERWOOD
McLELLAN & ASSOCIATES LIMITED, JULY 1873 (SCALE: 1/100,
1/1,000) . LOWER RUVU SkE5 R Ok EWEE (o - —#f#4#57)
"EXISTING WATER SUPPLY SYSTEM TO UKONGA GONGO LA MBOTO TPDF

CAMP AND PUGU SECONDARY SCHOOL™ BY DSMB, SEPTEMPBER 1976
(SCALE:1/10, 000
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APPENDIX 4-1 (2)

HIVU RIVER AT KEIBUNGO
'STATIGH RESR MHS

LAT. TO0L'S IONG 37°%4B'E
CATCIENT AREA 420 sq. lm

1L Jal - FEB
1953 _

1954 13,7 9.6
1955 40,2 103.1
1956 146.8  136.9
1957 72,2 9i.6
1958 64.9 . 78.1
1959 84.3 52,9
1950 65.4 42,2
1961 22,9 - 65.8
2962 - 219.9 93,0
1963 205.9  108.1
3964 0 163.4  80.8
2965 52,1 39.1
1966 | 186.2 170.2°
1867 34,3 BT
‘1968 150.7  B4.0
1569 51.9 49,0
1970 100.2  146.4
1N 8.9 64.8
1572 104.6 . 36.9
1973 190.5  135.0
1974 84 36.8
975 498 2.0
YEAY 105.0 Ej.5

133.3

64.6
81,2
4.6
136.0
66.4
154.5

108.5

178.9
186.7
168.9

5.7

192.9

L 58.1
174.3
144.8
170.0
69,0
89.0
119.5
7.6
70,2

121.5

198.3
224.7
26).1
317.2
24L.T

118.7

261.3
136.1
228.6
318.8
310.4
296.5
323.6
161.2
514.0
259.3
312.4
246.0

429.0
381.7
202.1

278.2

¥

269.0
326.0
232.3

| 209.6

204.4
130.4
122.9
117.3
240.6
144.9
163.4
148.2
169.5
265,0
272.9
234.0
132.1
204.3
306.0
335.7
357.1
203.3

221.3

AUHORE DATA IN 9%

Jm JuL
1013 54.9
150.7 101.2
131.9  B7.0
7.2  58.7
102.8  50.8
43.5  32.6
8.1 49
54.03 18,0
78,5  56.5
e1.2 57,2
91.2 50,0
§1.2 50,0
1.0 84.0
167.9° 119.3
229.5 86,4
019 63.6
60.2  40.5
78,6 80,7
97.9° 0.2
102.4  80.5
120.5 86,4
84,0 56,0
98.1 68.2
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A

39.1
66.7
43.5
57.0
37.9
39.9
35.2
53.6
4.5

‘s

4.1
32,2
41.4
93.3
53.8
4.0
1.9
43.6
42.4
157
49.0
38.6

51,4

32.0
41.7
32.6
47.0

5.7

30.8
27.%
88,0
T745
28.0

28,3

39.9
46.9
179.3
40.0
54.5
59.%
333
£9.0
41.2
46.7
4.4

ocr

49.9
44,3
27.7
47,0
22,4
51.4
36.7
48,8
66.5
21.0
2.4
100.3
51.7
94.5
34.3
731
38.8
35,2
107.4

53.8

45.7
5.3

57.8

Yoy

124.8
0.8
95.7
68,7
63.1
35,2
54.0
30.2

453.9
8l.1

325.0

29.1

175.0

85.9.

145.5

- 05,3

144.4
28.1

743

85.5
34.5
3%.1

122.6

160.7

5.5

172
58;1
85.5
57.3
i4,2
17.5

161.1

125.2

178.1
41.8

1719.5
£3.3

476.4

140.0
B85.7

167.3
27.9

- 163.6

9L.7
32.1
193

110, 2

TOTAT

1239.4
iiB2.1
1368.4
1280.8
1063.3
729.1
2027. 4
1584,0
1540.9
1696.2
1240,8

-1269.8
" 1507.6

1964.5
1351.2
1403.6
1603.3
1250.7
1730.5
1304.3

95%.8

1357.4



APPENDIX 4-1 (5]

BIVD KIVER AT KIDCHDA
SPALIOT NILIIR AKY

Tae, 791518 TG 38°18'8
QICRMDIT AREL 6780 aq.lm.

WONOFP DATA TH 1N

b\ JE @D MR AR MY QU JUR AW 3B @R MY Do 1074%
1950

1951 . Tk %7 61 235 2.1

1952 20.0 184 170 535 £5.5 130 7.2 Bl 4.2 L4 w2 L6 220.1
195 5.2 23 TS 288 5.0 1.8 1S 61 - T T3 i 9.2 1614
3954 B3 9 ML 2 455 1.0 6.9 LT %2 5,0 . 6 | T2 1571
1955 2.8 24.8 12.6 58_.1 92.i 52.0 8.9 - ol . 8.0 - 5.8 - 10,5 i1z.0 285.3 -
1956 229 326 M6 9.4 53.5 21 106 671 AT 5.6 8.7 T2 7.3
2957 4.2 1B ALE TR 5.6 . 8.4 1.6 8.5 LS £.9  10.6 3.7 285.0
1958 .1 127 260 59.5 %6.1 20.9 9.5 €3 42 a2 35 109 28,9
195% T4 S L 26 19.1 §.1 4.7 4.8 .8 39 5.6 47 RUIE
1360 1.5 66 2.6 B2 211 . T8 Ly A2 5. 51 2.4 155.7 .
1551 1.3 1.0 17.4 23.1 36,7 8% 13,7 7.1 1.3 4.0 12,1 52,8 265.1 '
1562 £5.1 240 551 .8 522 4.0 2.3 0.3 8.0 5.0 T3 1248 LY
1963 7.8 15.6 399 B2 382 3.7 Sed 5.0 3.6 2.5 :

1964 '

1568

VEAY W1 I B 5.8 51.3 25.9 2.5 £.7 5.1 £.5 ST | 235.6
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APPENDIX 41 {6)

BUVT RIVER AT LXEUTA
BPALICH NRIER 1KLO

14y, TOAB3 | LOUG 380102
SAPCDENT ARRA 5870 3q.%»

bl

1865

Joos
1568
1949

W

n
wn
11

115

IRy

4.3

9.7
3.5
15-9

U 20.4

40.08
1.6
1.8

13,6

20,3

20,5
50,1
12.7
7.0
30,9
5.5
2.4

7.0

u.s
143

30,6
®.3

17.8

21

T2
i

38,4

36.4
58.8
B4
87.1
80.§
7.9
383

57.0

wr

66.8

B0,0
2.8
36
93.7
106,),

50.9

EUROFR DATA TH I

I

3.1
3.5
18,6
10,7
14.7
3.4
16,7
19,0
1.5

2,2

i

9.5
1.1
10,9

6.2

12,7

na

9.9
1.5
10,3

115 -

6.2
10,6
9.8
3.8
6.3
7.0

6.6
5.6

8.3

a5

(R
24.3
7.6

]

8.
4.5
9.3
L5
4.1
6.2

8.2

[ 3%}
14.9
5.2

Tk

48
5.0
134

46
.7

1.2

10.8

BR
2.6
3.5
2.7
31
198
8.0
2.8
4

3.0

8.2

29.0

C 1.8

2.4
5.3
22.8
10.0
2.8
10.7

245.2
269.8

Ni.4

175.5

#1400



APPENBIX 4-1 :{7)

BOVY RIVZR AR BUVE ZSPAYE

£TATTON FHOER 1R

1A% £948'S

QACELEST? ARTA 12633 3q.dm

1086 36939'E

5418
13.00
2.69
a4l
Y.e1
15,33
£.45
5.69
36

T4

R

10,45
9.59
1.26
a7
9.98

2166

iT.97 .

1.30
6,42

9.67

R

2,62
.85

" 2.69

.04
.44

2402

10.3%

BTX)

3.35

ATR

T2.48
28,90
15.82
12,30
39.15
£8.04
o388
26.56
10.74

FUROFP TWTA IN 194

By

26.95
37,40
44,53
3855
S5
257
£3.96
2.0

7.9

4137

J08

10,84

7.26
1D.62
10,94

D)

14,38
.61
15.04

437

12,57

5]

158
4.01
4.50
4.7
9.0
5,69
6,68
1,23

627

116

AUG

5.12
4.04
2,861

3.49,
T 2,99

5.6
16
1,96
430

{.08

SEP

6.34
2.50
2.2
3.92
2.13
2.7
2,62
3.52
2,63

3.

e

5:18
3.23
2.30
3,52
79
a0

“A.93

141
%.78

ot

4.43
14.04
5.87
316

3.1

£36
420
(X
1.52

5.48

g4
9.30
455

215

L1
350
5.4

s

.53
4.26

130,80
126.05
10253
102,98
17TL.70
160,72
18210
102,36 -

16.32



APPENDIX 4-1 (B)

ROVT RXVER AT LORDCORD ROAD RAYGE
SMI07 MR 128

AR 604112075 TOUG BBOALISSE
OATCESINT AREA 13945 dm?

BUNOTR DATA IF 1

JEAR J FEB MR AR HAY Jod UL A sEP 2R ROY g | SOTAL
3559 _ : . 2,55 215

3960 £.00 483 044 3222 A8 T 6B 2067 164 L3I0 165 0.64 106,33
1561 B3 B2 950 T8 1961 B2 LI LS4 .03 B0 05.61 40 201,33
1562 £8.5 12,38 U P21 2099 20.6L B35 5.4 200 4 nS0 %5 5,52 194,36
3063 189 B4E LU 6465 W66 A0 BB 397 2,59 I8 240 3932 218,40
1964 267 C TI6 39,25 TSI 2190 0 13,00 4,98 383 2,85 3.50  2.48 1.82 1714
1955 46 34T 385 22l 10 825 R0 262 m35 .60 88 M 92.05
1946, 9.5% “lz2.81 .13_.“ 42.60 20.86 10.2% 6.59 3-35.6 2.88 . 2,46 197 3.35 132.88
1967 363 42T 469 1935 4389 20.24 9.28 8,35 1057 152 M.zl 55.67 199,43
1568 .56 ?..DG 32,82  13).97 0,91 27.91 10.02 5,42 ‘5.79 2.89 10,69 50,20 355,58
3969 L9 648 1030 L1 46.37 931 5.4l 404 3,38 .85 4.40 4.60 24,21
90 .92 18.8%% 21.56 26.56 12,01 5.29 ‘5.23 1.8 2.90  1.94 1.1} 6435 112.33
uBn 115 5,84 2,60 2,37 35,03 708 553 2.16 110 109 1.00 1.57 84,70
972 0.67 1.94 - 27.82 £5.42 15.82 4:14 1;95 3.07 5.1 9.8 11.22 . -
1573 . 19.& - 14.22 }J.._Si 54452 9.66 5.29 432 2.6 2.19 340 .70 -
1974 3.24 ) .38 .45 15,58 58,02 .11.93 £.18 3,17 . 2,39 a1 1.5%8 1.20 112,03
1975 536 127 8.03  26.23 20,76 1237 536 6L 236 A5 .67 &4 100487

1404 12,75 126 1501 M2 3.7 ML S.ed .83 .5-{3. 324 X044 15.37 155.8%
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KPPENDIX 4-1 {12}

FIZINGA RIVER AT LBAGAEA
BTATION UTMERR 175

TAT 6954'S  LONG 39°14'E
CATICIEGHNT AREA 191 sq.)ma.

KUNOFP DATA IN M

YEAR AN EB MR APR MY B J9L AU SER . Q0T NoY  IRg TOMA,

1965 ) : . L5 185

1967 0.97 0.80 0,75  8.55 1277 10.12  6.35 275 2,57, 3.8 B.19 13.42 10,00
1968 2,77 2.63 23,38 38.81 30,97 21.51 10.35 £.37 4.18 . 5.81 19.11 21.01 184,22
1965, B.45 B34 16,40 20,53 31,36 19.08 1237 9,76 6.4 . 436 .71 T.54 158,37
1970 6,04 5,05 334 X85 9.7l 2.52 - 1,35 L.95 0,95 0,72 202 .
1571 .04 1.1 112 - T.52 M5 476 2003 LT .54 LS. 0,48 0467 34,30
1972 1,29 056 2,32 IT.B6  37.92 13,35 74T 407 2092 3350 B.4] T45 106,73
1973 3,86 1.8¢ 1.52 16.42 20,73 9.67 6,02 3.1 ‘1.44 1.01 052  1.56 61,75
1974 .52 0.74 0,94 9.77 10,36 2.5 2,22 0.92 0.70° 0.67  0.49 .37 33.00
1575 0.29 0.18 0,47 1028 20,62 T.51 L2 0,59 LP 033 16T 142 4e,44
1976 0,23 0.15  5.51 13,95 22.59 10.30  8.40 3,66 1,97 2.15 - - -

YBAR 2,66  2.15 5,58 13,82 16,81 10.13 6,32  3.44  2.42 2.18 450 5.22 T15.32

- 118 —



APPERGIX 4-1

(

13

KZINGA RIVER AT LAJTUASITY

STATION NUVEER 136

IAY, 6957'S  IONG. 39015'E
OATCIMEST AREA 525 sq.km.

RUNOPP DATA IN 13t

1967

1958 .05 010 10.7r  28.61 20,21 1%.51
1969 2.1 LS50 B.27 21.94 35.47 9,84
1470 2.66 4.60 8,51 3.93 3.9 0,99
197 - - . 8,72 10.23 3.53
1572 [ 0 0.23 2105 3%.28 11.64
1973 0.15 .08 0.0% 0.89 15,57 2.13
1974 0.12  0.02 0.08 - - 0.89
1975 [¢] 4] 0563 - - -
2976 0.1 O 1,51 3.90 12,09 7.03
LEAY 0.85 0.79 3.79 12,75 18.59 £.20

&

L.84
3.82
0.38
0.98
2.31
1.26
0.65
0.84
2.51

.62

— 119 —

Q.78
2,30
0.13
0.35
0.96
0.69
0.05
0.15
1.03

G.72

0.36
1.49
0.27

0,12

0.44
0.17

2.07
¢.19

0.57

oo

0.36
0.83
0.07
0,01
0.46
0.07
0

1.20
0.09

HOW

2,94
15.05
2.04
0.0L
o
2,78
0.02
o]
0.05

2.54

1]

9.42
20,05
5.27
0.14

3.17
0405

©.25

4.27

112.4)
95.5¢
24.5¢

64,42
21.23

53.0%







“DRAWINGS : LOWER RUVU WATER SUPPLY
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PRICE SUVEY (AS OF 30 JUNE 1989)
UNIT : # =7 - 2 w7, TSH

1. Personal expences {(AVG.)
Labour 55/day 1, 650/month
Driver 106/day 3, 180/month

Typist 99/day 2, 970/month

2. Hiring Car Equipment

Helicopter /hr. fday Infor. not available

Saloontype Car MIN. 7, 500/day

Jeep(4WD) MIN. 19, 000/diay

Wagon(4WD) MIN. 10, 000/day

Truck AVG.. 25, 000/day

Mini Bus AVG. 8, 500/day Per Trip Within City {7ton}
Copy Machine /Month Maintenance  /month  *NOTE

3. Consumable Goods
Gasoline 67/1
Disel oill AVG. 20/1

4. Purchase

Topographic Map /sheet
Aerialphoto /sheet
Copy Machine /set
paper (A4 Size) /box

NOTE : # Photo Copy : Ad size 20 TSh/Sheet (AVG)
A3 size 30 TSh/Sheet (AVG)
INFORMATION FROM DSMB
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