Kimare Reservoir Solurion &'Storage Tank Chlerination louse
- ' 2,503 x 2 units 72 m? |
Dosing Pump - _
60 1/h x 0.2 kv x
2 units
53 1/h x 0,2 kw x .

1 unit

3-3-3 'céﬁstruetion'éite

Constructlon sites are separated into 8 places as shownr in Fig. 3-9 and
descrlbed with the type of constructlon work as follows.

- Installatron of Valves for D1v151on of the Upper And Lower Service Areas:
Manzese and Htanbani

- Installatlon of K131to Nyama Trunk Main: Betwecn University Reservoir
and Mwana Nyamala _ &

- Replacement of Low Llft and H1gh Lift Pumpg ¢ Upper Ruvu Intake

~ and Hater Treatment Plant |
- Replacement_of Air Valves: Between Upper Ruvu Water Treatment Plant

and Kimara Reservoir

Installation of Chlorination Equipment: Kimara Reservoir and

University Reservoir

Every constructLOn site exceptlng the site for installation of Kijito
Nyama Frunk Main are already occupied by the existing water supply facilities;
therefore, problems regardlng Tand occupatlon will not occur at the time of

eonstructlon.

The p1pe11ne route 15 31ted out31de the Clty area des1gnated by the Dar
es Salaam City Master Plan, 1979, Places nelghborlng the Dar es Salaam
Unlver51ty are planned for the Institutional Area. Other areas of the pipeline

route belong to unplanned area and land use plan is not proposed

Plpes are 1nstalled parallel with the ex1st1ng p1pe11ne from the Unlver51ty

up to the place to be connected with the existing & 525 mm pipe through connect-

ion w1th the exrstlng é1, 350 m p1peo There are no structures which would

obstruet the installation work or present problems. From the point connecting
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the d 525 mm plpe to the 6 750 . plpe, plpes are la1d 1n the slte approVed

for ocmhpatlbno " There are several houses which would become obstructrons if the
plpeilne roure IS al1gued strarghtc Accord1ngly; the route is allgned parallel
with the exrstlng rural road, As a basxc rule, the plpes are laid 8 meters away

irom. the edge of the exrsting road..ns'

P1pes are 1nstalled to a length of 4 100 m, S1nce the ground elevatlon=
at the Unlver51ty 13 Eln 63 m and the place for connectlon wrth ‘the ex1st1ng'
é 750 mm p1pe 13 EIq 23 m, the elevatlon dlfference is therefore 40m; It is
assumed that the 3011 all along the plpel1ne route, con31sts of stlty sand
to a depth 3 m below ground level where the bottom of the plpes is planned to
be Iald w1th Suff101ent load bear1ng capac1ty for plpe laying., Groundwater_
level 13 assumed to be low enough below ‘the planned bottom level to form a

free groundwater level.

For occupatlon of Iand to be used, approval is requ1red since all land
is conszdered natlonal property. Approval for occupylng land’ w1th1n the City
Area 1s under the admlnlstratlon of the City Piann1ng Commlttee of the Clty .
Counc11 i Therefore, consultatlon between NUWA DSMB and the Commlttee w111 be
requlled for the 1nsta11at10n of plpellne. Regardlng the occupatlon of land,
at the. tlme of constructlon work compensat1on would not be requ1red for
demolltlon and/for relocatlon of structules, but compensation for destructlon
~of any frult trees,'such as mango, cashew nut, etc, will be requrred more or

less.

3-4, Basic "Dé'_sig'r'i Drawings

B The draw1ngs to be prepared for the basic d031gn are listed in Table 3-
13 below.
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Tablé'j—iS List ‘of Basic ﬁeéigh"braﬁihgs

No. "Dféking Title

1 é BOOIPipéline Plan and Prbfiié.

2 Deta#} of Mléiakuﬁakivef Cfdssiﬁé

3 .Detai; oijalve Chambéf

4 "Loyz Life Pump. s;ation t_‘l/:'z)'; Pl_a"l_'n'.'

5 Low Lift Pump Station (2/2), 'Sec’tiaﬁ’

6 High Lift Pﬁmp Station, ?laﬁ

7 Chlorina;ion System for Kimara_Réééfﬁoir o
8 Chlotinatién System for UniverSiFy Rgserﬁoir'
9 Chlori?ation'ﬂouse
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Chapter 4 IMPLEMENTATION OF THE PROJECT

4-1 Executing Agéncy

In consideration of the fact that the NUWA DSMB will be in charge of the
apération and maintenance of the construcied facilities, it is considered most

fit to assume the role of executing agency for implementation of the Project.

Since the Take-over of furictions by NUWA DSMkfrom the DSMWSCS was relatively
recent, on July lst, 1984,. it is presently still in the process of assuming full
responsibility, and is naturally expected to experience some difficulties
during the ‘transition. period. However, it is expected to be able to adequately
handle the impleméutatiou of the Project with the assistance of the NUWA head
office and MEW. Also, most of its staff are former members of DSMWSCS, with
some having participated in the construction of various Dar es Salaam water

supply facilities.

4~2 Construction Plan

4-2-1 BDetermination of Contractor

NUWA DSMB holds construction machiunes and sfaff to execute the work of
laying pipes of less than @400 mm and small scale construction work for the
course of usual maintenance of the existing faciii;ies. However, the nature
of the project, consiéting of laying large size Pipes, installing various
equipment and the targe scale‘constructidﬁ works, in which ¢onstruction force
of NUWA' DSMB has never had the experience, necegsitates implementation of the
Project, with the assistance-bf“a foreign contractor, preferably by con-

tracting with a Japanese construction company, inasmuch as this Project will

be implemented under grant aid from the Covernment of Japan.
4-2-2 Work Plan
It Q111 requife 15 months to complete the work as shown in Table 4-1.

Bach work item is described belnw.
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1) Preparatory Work

This work includes the following:

3

Building site office.

- Building Warechouse

-~  Temporary electricgl supp1y

- Arfangements for authorizatiﬁn to océupy road.

-~ Arrangements cqncerﬁing the site

- P;eparing stockyard for pipes

Operation of construction machinery _is'expected to_cauée tfaffic
disruption on the road; hence¢, measures to mitigatéitfaffic.ﬂisruption such as
discussion with resbonsible authorities for traffic cwst : be considered

before comiencement of_construction.- Preparatory work will take three

months following the contract signing.

2) Installatien of valves Jgividing Upper and Lower Sgtvicetﬁfeas

Valves will be instalied in two sites. The wdrk'for each. éite will take
about a week followlng arrlval of the valves at the site wh1ch will take
4 months. During 1nstallat10n of the valves in the ex1st1ng plpes {CIP at

Manzese, $P at Mtanbani) distribution service W111_be stopped.

To minimize the period of stoppage, every effort will be made to conduct
the work during the night when water demand is less than during the daytime.
Also, due attention should be paid to operation of the existing valves to keep

the affected area as small as possible.
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3) 1Imstallation of Kijitonzamaﬁjrunk Mains

This work will determine the total period of the Project. It will take
four months to produce the p1pes and transport them to the site, . and laylng

work will take seven months. Because of various constraints restricting the

perlod of constructlon and the urgent necessity to ut111ze the constructed

faCLIItLES, laylng pipes should be done by two corps in order to complete

the work as- soon as p0351b1e;:

Pipe layxng requires 10-meter wide space on bath 31des from the center

of tle pipe.  Pipe is laid witha 1.5 meter standard earth covering.

When new pipes are laid parallel with exfsting pipes, center of the new

pipe is laid three meters apart from that of the existing‘pipes.
Backhoe is used for excavation and truck crane for setting the pipe.

- T-type ductile iron pipe, class4, is used with push-in joint to lay

pipes in straight line and K~type mechanical-joint for fittings.

New pipes are conncected to the existing pipes at four sites; namely,.
outlet pipe of the University Reservoir ($700 wm diameter), distribution

mains (@#1,350 mm, $525 mm, @750 mm diameter).

As the outlet pipe fro;n the University Reservoir is now out of service,
stoppage of service is avoided during connection work. However, as other
pipes are now in use, duc attention should be paid to quick connection in

order to avoid unnecessarily long service stoppage.

4) Replacement of Low Lift and High Lift Pumps

Two sets of low Lift pumps (vertical mixed flow type) and two sets of
hlgh 1lift pumps (horizontal volute type) in the Upper Ruvu system will be

replaced.
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It will take ecight months to design, manufacture and trgﬁsport the pumps
to the site; while it ﬁill take one month to install the low 1ift and the high
1ift pumps respectively. A preéssure tank, will be installed simuitanéously,;
After installation, half a month will be réquired to adjust the pumps and the

pressure tank.

As there is only limited space within the existing pumping stations, the
pumps which are out of order will be removed from the station to provide space .

for the new pumps.

It will take three months to transport® the air-valves to the site and
another two months to install them. Leakage has been disco#eied in the,air
valves in the rising maiws in the Upper Ruvu system, hence replaqément of - the
air valves will be conductéd, using new dual air valves consisting of nine “(9)

sets of 100 mm and four (4) sets of 150 mm diameter.
. The work of reéplacement requires completion as soon as possible, since one

of the double rising mains will be out of commission during the work, conse- -

quently resﬁlting in a decreased amount of water to be supplied to c¢n§um¢ts._

Being submerged, the air valve chamber wili require dewatering during

the installation work.

6) Installation of Chlorination EQUipmént

It will take three months to transport the éhldrinatiéu equipment to
the site, and another five months for installation and adjustment, .
construction of the building and Idying the chlorine feeding pipes.
Chlorine will be supplied to the following pointst

-~ 'Two inlet pipes at the Kimara Reservoirs.

= Junction well at the University Reservoir.
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As electr1c1ty 13 to be fed from the existing dlsttlbﬂtlon panel,

precautlon wlll be required durlng the connecting work not to adversely
the ex1st1ng fac111t;95.

nffect

4-2-3 " Supervision

Supervision will be conducted by the Consultant and the staff of the

Project Team of NUWA DSMB, covering a period of 11.5 months.

Superv151on will be commenced first in Japan with discussion of de31gn
with the contractor and 1nspect10n of equipment and mater1als. When the site

work begins, d15cuss1ons will be held with the staff of the hUWA*DSHB and

site representatives of the contractor.

Buring the construction, site inspection will be continuously conducted

by the Consultant with the staff of the NUWA DSMB.

N Record of the SUperv1sory work will be submltted to NUWA DSMB w1th1n
half a month after complet1on of the consttuct1on. Members of the consnltant
supervisory group, con515t1ng of one (1) civil eagineer, one (1) electrical and
mechanical engineer and one (1) hydraulic engineer, will be dispatched to the

site at appropriate times, taking into account the progress of construction.

4-3 Scope of HopE

‘The PrOJect is c13551f1ed into five works, as described below. The scope of

‘each work 1s indicated in Draw1ngs 1-9,

Preparatory work 1nc1udes such items as construction of fleld offlce,

warehouse, ete,, discussion with authorities concerned and setting up procedures

to 1mp1emeut eff1c1ent1y.and effectively each work.
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1)

" 2)

3)

Installation of Valves for division of the Upper and Lover Service Areas’

Siuice Valve, 3?5 mao {15 1nch) dlameter (for 1nstallatzon at the

existing dlstributlon plpe {c1p) in the Manzese ares), 1nc1ud1ng chamber.

Sluice valve, 300 wum (12 inch) dlameter (for installation at the

existing distribution plpe (SP) in the Mtamban1 area), 1nc1ud1ng chamber.

Installation of Kijitonyama Trunk Maids. .

Laying of ductile ir0n'pipe,'800”mm (36 iﬁéﬁ)'diametét,é;]qo m length.
Associated appurtenances such as air valve; washout éte.,

Connection with outlet pipe of 700'ﬁmk {28 idéh):'diametéf'frOm the

University Reservoir.

Connectlon with distribution plpes of l 350 mm (54 1nch) 525 mn (21 1nch)

and 750 mm (30 inch) diameters respect1ve1y

Replacement of Low Lift pumps éﬁd‘High Life Pumps.

Low 1ift pumps at the Upper Ruvu intake plant : _
22.8 m3/min x 70.2 m x 380 kw : , ) 1 unit
11.4 m3/min x 70.2 m x 190 kv + _ ' '5% ;ﬁit

e

High 1ift pumps at Upper Ruvu purification plant

22.8 m3/min x 152.5 m x 800 kw : o | iLQnit
11.4 m3/min x 152.5 m x 400 kw : t unit -
Control panel for low lift and high 1ift pumps ! 1 set each

Connection of pumps with the existing dellvery plpes 1nclud1ng

instatlation of check valves, control valves. meters and appurtenant

plplng.

Installationof pressure tanks and compressors for relief of water hammer

in the low lift and the high lift pumps respectively and related work.
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4) 'Régiééémént'of'Air'Valvé'éf‘ﬂppér‘Ruvn Rising Mains

= Dual air valve of 100 mm (4 inch) and or 150 mm (6 )nch) diameter:

13 sets
5) “Iastallation of Chlorination Equipment
- Instél{htion of chlorination equipment : G
Kimara reservoir: , : :Tﬁo {2) sets
University reservoir: . Two (é) sets
- 'Laylng connectlng plpes :
Klmara Reservoir ' — . ' Dosing 2 places
_Jupctlon well at University Reservoir Dosing 1 place

i

- JInstallation of control panel for chlorination equipment apparatus

(1 set each for University and Kimara reservoirs) ,
”1nc1ud1ng elect¥ical w1r1ng : 2 sets

".-Installatlon of chlorine solutlontnnkand mixer
(1 set each for University and Kimara reservoirs): 2 sets

- Constfuétion of touse for chlorination equipment

(l‘eaéﬁffof'UniverSity and Kimara reservoirs)! 2 each

Thé booster puinping station (LGk Progect), now being constructed by
NUWA DSMB; is an 1ntegral part of this project. Therefore, completIOn of the
booster pumping station w1th the scope of work shown in Fig. 4-t 'is essential

for effectiveness of thc PrOJect.

44 'Impléméntétion'Scheduie

The Projeét'is scheduled to be carried out according to Table 4-1.
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4-5 "Operation and Mainténance Plan’

4-5-1 0perati6n and Hainfénaﬁéé Plan

Thc reSpon31b1]xty for operatlon and m11ntenance falls undet the NUWA DSMB.
- Operation and Halntenance Departmant, as shown 1n Flg. 2 1. The Water Source _
and Treatment Sectlon s respon51b1e for ‘the 1ntake plants and treatment plants -
of the Upper Ruvu, Lower Ruvu and Mt0n1 Plants. D1str1but10n network is

malnta1ned by - the five Area Offlces under the Dlstrlbutlon Sectlon.

The constructed fac111t1es and equlpment for thlS Progect, therefore, must
be opevated and malntalned under the ex1st1ng flamework, as’ descrlbed helow.
- Kijito Nyama Trunk Mains and . = Distribution Area office

Valves dividing the service area

~ Low lift pumps, h1gh llft pumps f__ _; 'Uppef_Ruvu:ﬁaﬁef tiéatnéﬂt
and air valves @ 5 L - office . - : '
- Chlorination equipment : ... - . Klmara & Unlver31ty reserv01r
- R "offlce.uf i

Expondable 1tems of one year durablilty w111 be prov1ded }ﬁéiuﬂiﬁg-i

necessary Qpareparts,taklng into account the 31te 31tuat10n.
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4-5-2 'Cost'of‘0§érétiqn;nuiMainténaﬁce

' Cost foroper&thHand malntenauce of the fac111t1es and equ1pment 1nstalled
by the prOJect COHSISt mostly(ﬁfthe electllcal charge for the low llft pumps and

h1gh llft pumps and the chem1ca1 cost for the chlorznatlon equlpment.
'The qﬁérgfiéﬁ.énd-ﬁaintgnéﬁée é$§£§  arc'eétiméted.as_folloﬁsi
Lo 11ftandh1g‘h Aite pumps .
Annual électr1c1tf.éo;sumétlon..lé 2% 10 kwh
Annual electrtcal charge (unit charge) . S 5_5'ﬁi11ion Shs
Cﬁlo%ina£i§ﬁ :Eﬁﬁipmen;f(ﬁﬁivérsity,éﬁ4'Ri@ara're;ervéiré)
Annual'édﬁsﬁmpfién'volﬁmﬁz 146 163 kg

(Ca1c1um Hypochlorlte .. 60% as chlorine) o _
Annual chemlcal cost. 2.2 millions‘Shs
' 0perat1on andinalntenance cost for the trunk mains is almost nil.: The

pumplng equ1pment and the chlorlnatfon eqU1pment requlre careful malntenance

and’ operat1on. The estlmated cost’ of 0 5 m1111ou Shs, whlch is about 2? of the

initiatl construct;on COSL, is con51dered io be suff1c1ent for the operatlon and

malnteﬂance of the equ1pment.
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4-6 Procurement

4-6-1 Materials; Equipnent and Labour

Sadd gravel, etc. are abundant in supply, wh1lc manufactured materlals'
sdch as.cement and steel bars are scarce. Tanzanla Portland Cement Company
and Tanga Cement Company operate. a total of three cement factorles. The Lwo
" companies produce 50,000 tons per year (tly) and 60 000 tons per year (t/y)

respectively; however, they.are now operating at hatf ¢apacity.

Steel bar is produced by Tanganylka Steel Company, whlch 1s also
operating at half capaclty,.so that an abundant supply of steel bars ¢an not
be expected. PVC pipe from 3/8 inch to 8 inch dlameter is produced while’

steel pipe and ductile iron pipe are not produced.

Among the requ1red materlalsand products, ‘the f0110w1ng goods will be:::

procured from Japan.
< Ductile ivon pipe and its appurtenances, such as valves and air valves

- Pump, motor, pressure tank, control panel dellvery and Suctlon plpes,

electrical wiring and their accessories

- Chlorination appurtenances, such as injection pump, mixer, solution ténk,

pipe, control panel, etc.
- Steel bar
- Cement

~ Lubrication oil
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_The.fdlibwiﬁg gbOdS‘ﬁill_Be procured in Tanzaniai

Fine aggregate, coarSE"3ggtegaté,”séﬁd‘and'crﬁshéd stone

Timber_

- Cqﬂctete block
= Gasoline, heavy oil

Constructlon machlnery w111 be procured in -Japan basically. fhe main items

are as follows.

Baqkﬁbe

—'_Tru?k.érane

- .Vibrétion rolier

- Tamper

_'_Cutter.fbf ductile iron pipé

- Feldér énd.genérator

—;.Drgin_pump

Nlnety percen£ of 1mported goods . to Tanzan1a are unloaded at Dar as Salaam
port, which has elghLberths where 35, 000~ton ships can be accommodated‘ Also,
Japanese ships call regularly at thls port two times a month. Therefore,

prOcured materlals, products and construction machinery w111 be unloaded there.

Arrangements for labour force in Tanzania such as labourer, carpenter,

welder, etc., witl be made through the Tanzania construction company.
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Even aftér the completion of thlS PrOJect, some repalr work mlght become-

necessary to be carrled out, as in Operat1on and malntenance work S

Therefore, tralnlng of the staff of NUWA DSMB w111 be 1ncluded durlng the

Pro;ect.

4~6-2 Responsibility

Discussion with the City Plannlng Commlttee of Dar es Salaam w111 be_;
necessary because the Project will require authorlzat1on for the use of roads
under which plpes will be lald the 31te for temporary sforage of plpes, and
construction of temporary roads, although no cost will be 1ncurred due to the

public nature of the work.

Charges for water and electr1c1ty durlng test and adJustments of pumps,'

etc., after 1nstallat10n will be borne by NUWA DSMB
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'PROJECT EVALUATION







Chapter 5 PROJECT KVALUATION

Th? exlsting facilities hinder and disturb the daily life of the citizens
through the restrictions imposed on water consumption and the turbid water from

the water taps. Also, the frequent water shortage has resulted in the decline

of industrial products.,

_‘The plan, being an Urgent Improvement Programme to make the existing
distribution system more effective without changing the capacity of the existing
facilities, aims to rehabilitate the existing Facilities by replacing all deterio-
rated equipment andlor supplementing some parts of the facilities. TIm addition
to the rehabilitation of the respective facilities; a complete division of the
upper and the lower service areas is to be ‘accomplished by installétion'of valves,
while the supplementary distribution trunk main is provided to iﬁprove the

water supply situvation.

The two new major items im this plan include the chlorination facilities,
as well as the Kijito Nyama trunk main. They are expected to contribute toward
ensuring provision of a clean water supply which will safeguard the health of

the populace.

Therefore, the performance of this project through the rehabilitated
functioning of the existing facilities will contribute toward upgrading the
public sanitation of the citizens of Dar es Salaam and improve the living
environment through provision of a clean and continuously adequate water supply.

In addition, the increase of factory products is expected to activate the national

economy.

On the basis of these positive expectations which will have far-reaching
effects on the country of Tanzania, as well as its capital city, the grant

aid from the Japanese Goverament is expected to be an important and effective

contribution toward achievement of the project goal.
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- Chapter & CONCLUSION AND RECOMMENDATION

In order to resolve Dar es Salaam s water shortage probicm, whleh is

' serlously affectlng the entire city, the Study Tean has drawn up a practical
‘plan to 1mpr0ve the 51tuat1on as soon as possible to assure a contlnuously
adequate and potable supply of water mainly in the Upper Serv1ce Area, where
'1nst1tut10ns, 1ndustr1es and reSLdences are located, 1nc1ud1ng the alrport

; Un1ver31ty and various factorLes. Due to the urgent nature of the situation
and the condltlon of the nation's eeonomy 1nclud1ng that of NUWA DSMB, the
 most approprlate form for implementing this project is considered to be a

grant.wh;eh is expeeted_to be provided by the Government of Japan,

The Urgent Improvement Programme fOCuSeS on resolving the immediate
problems of restorlng the available capacity of Dar es Salaam's ex1st1ng water

‘supply system by 1mprov1ng its existing facilities as economically as possible.

Completion of the projeet is expected to result in a properly functioning
eystem that will prevent water shortage and provide a constant, adequate and

sanitary water supply for Dar es Salaam.

However, it is eon31dered that water shortage Wlll probably re-oceur in
the future as 1ncreaQ1ng demand exceeds capacity of the water supply system.
Dar es Salaam is beset by many problems_other than that of its water quantity
such as the improvement of other facilities,waterquality, maintenance and

expansion of facilities, for which sound waterworks management is required.

In order to resolve these additional problems, it is recommended that
a long-term master plan be established, based on a review of previous master
plans, and its development plan executed under water management policies set

under the long-tern isaster plan.
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Appendix 1 _Minutes of Discussion.

MINUTES OF DISCUSSION
iHE bAR:ES sAtAAM wATER'“éuPPLY IFPROVEHENT PROJECT
" THE - UNITED 'REPUBLIC OF TANZANIA '

In response to thp request by the Government of the
United Republlc of Tan?anla fOr ass1stance in- 1mprov1ng the :
Dar es Salaam Hater Supply (here1nafter referred to as "the -
Proaect") ihe GOVernment of Japan has sent thrOUgh thé Japan
Internat1onal Cooperatlon Agency (JICA) a study team headed
by Mr. H1deyuk1 AOKI D1rector, Des;gn D1v151on, Constructlon
'Department Kanagawa Water Supply Authorlty, to conduct the
Basic Deslgn Study on the Progect from June 18 to July 9, 198ﬁn‘

The Team held a series of d]SCUSSIGDS and exchanged v1ews
with the releVant Authorlties of the Government of the Un1ted

Republic of Tanzania.

As & result of the study and dxscu551ons, both yarties
have agreed to recommend to the1r respectlve Governments to

examine the result of the survey attached herew1th towards

the reallsatlon of the Progect._

Jﬁne'é7,'ﬁggke

LT,y

A AG’//}U
Hideyuki AOKI ' Alois A. SENGU

Leader - : ' _ Director General

' ' Authority
J CA Stud Team National Urban Water
! Y (NUWA)




Attachments

The Objective of the Project is te improve urgent

problems of the Dar es Salaam Water Supply System;

The main role of the Project is as follouws @-

It is understood that the urgent prohleﬁs Qf the
Dar es Salaam Water Supply SySEem are cbnnected
with the water shortage in high dlstrlbutlon zone
and deterioration of facilities in the upper Ruvu
system. Therefore, the main role of the: Progect

is to resolve these problems.

The Japanese Study Team will convey the desireS’@f
the.Government of . the Uniteﬂ Republic of-Tahzahi#r
to the Government of Japan that the latter will
1mprove the Dar es Salaam Wateér Supply as llsted
in Annex I w1th1n_the scope of Japanese econonic

cooperation in grant form.

The Government of the United Republic of Tanzania

will take the neceséary measures listed in Annex II.

Both sides confirmed that the Japanése Study-feam
explained Japan's Grant Aid-Programme and that the

Tanzanian side understood it.’



Annex 1

Main Project Feature is as follows :-

To install control valves oﬁ the distribution
mains whlch are connected from the Kimara
reservoir to provide constant water sunply
from the reservoir to the high distribution

Zone.

To install a'diétfibution mains from the

'Un1ver51ty Reserv01r to suitable p01nt in

the low dlstrlbutlon Zone.

To replace intake pumps and water transmissien
pumps for the Upper Ravu Plant system to

secure present flow rate.



AAnnex 11

Requirad Arrangements - to be undertaken
by the Government of the United Republic

of Tanzania

1. To secure land neressar) for the construction of the
facilities and to clear, fill and level the site as

needed before the start of the construction.

2. To construct and prepare the access road to the Project
site. '
3. To ensure pronpt unloadlng, tax exemotlon and cu%toms' N

clearance at norts of dlsembarkat1on in Tanzanla and
prompt internal transnortatlon therein of the products

purchased under the grant,

4, To exempt Japanese natlonals engaced on the PPOJeCt
from customs dutles, 1nternal ‘taxes ard cther flscal
levies which may be 1mposed in Tanzanla wath respect
to the supply of . the products and the services under

the verified contracts.

5. To accord without delay to Japanese—nétionals:whosé 
services may be requ1red in connectlan with the h
supply of the products and services under the verlfled
contract such facilities as may be necessary for their
entry into Tanzania and their stay thereiﬂnfor tﬁe

perfornance of their work.

6. To maintain and use properly and effectively the

facilities constructed under the grant.

7. To bear all.the.expenses, other than those to be borne
by the grant, néceasary for the construction of the

facilities,

8. To provide the space necessary for such construction
as temporary offices, working areas, stock yards and

others.



Appendix 2 'List of Study Team Members

‘Position Name (and Staff Title) _ organization or Firm
Leader: 7 Hidéyuki'aDKI ‘Director, Design Division
(Team Leader) ~ Construction Departmeént

Kanagawa Water Supply Authority

Members: Takashi KOMORI .  Basic Design‘Division
(Project Coordinator) Grant Aid Department

Japan International Cooperation Agency

Heiichior MAKINO Tokyo Engineering Consultants Co., Ltd.
(Chief Enginer/
Water Supply Planuning)

Katsutoshi IWASAKE Tokyo Engineérihg Consultants Co., Ltd.
(Enginéerfﬂater

Distribution Planning)

Masaharu TAKASUGL - Tokyo Engineering Consultants Co., Ltd.
(Engineer/ '

Facility Planning)

‘Takashi SUZUKI Tokyo Engineering Consultants Co., Ltd.
(Engineer/Electrical,

Mechanical Planning)






Zﬁppéhdix 3 Fiélﬂ'invéstigstibn'Séhedule

Daté.

" Work .

June 18
Gﬁh)é

. Japarese EﬁﬁasSY"
-JICA DS'& offlce

Arrwal ‘at DSM (10:00AM)

Explanatlon of study schedule

(Ved)

. DSM wWses -

"Reservolr

-(Klmara & Unlver31ty)

:MbP _ Explanation of Ingeétion Report
CMWE. Réquest for data collection
¥ - DSM. WSCS --:f--l.'il" ) Investlgatlon of . water Supply 81tuat10n
Hon 20 City Areéa Méasﬁfiﬁg'ﬁétér'ﬁréﬁsﬁfé'of ﬁainfﬁipeé

.Rﬂportlﬂg the résults of measurlng
. Water pressure
Studylng the detail draw1ngs of
existing dlstrlbutlon p1pel1ne
Conf1rmat10n of p01nts of flow rate

-measurement

University

‘Réservoir.

' Measur1ng dlstrlbutlon flow rate

(61 350 p)pe)

'.Kimar? Reservior
DSM WSCS
 .Uéper Ruvu Plaht

Measurlng dlstrlhutlon flow rate’
(4550 pipE)

Recelpt of 3uggest1ons for the study
Hfrom DSM WSCS

. Study of the Upper Ruvu system

,fadilitieg

.Lower Ruvu Plant

“Study of the Lower Ruvu Plant

R i e

23
%é . facilities.
|- 24 Hotel _:Diécussion of DSM WSCS suggestio?s
1 (Shn) Prepafatidn of draft minutes of
5  discussion "




DSM WSCS

fnécéigt76f"éé£5iiﬁd£5ﬁiﬁgs”6f'

Meteorological agency

NUWA DSMB

[} ] 25
(Mon) Upper Ruvu Plant
: .L‘Report and drscuss1on of draft mlnutes
" 26 Upper Ruva Plant *. Revlew of technlcal detalls of f
:(Tue) I e -Upper Ruvu Plant fac111t1es %
" 27 NUWA .&:Slgning of minutes _ ;
{Wed) . Preparat1on of the result of :
____________ f1e1d 1nvest1gat10n ' .
28 -.DSM WSCS - Recelpt of requested data
(fhu) .-;Explanatron of supplementary study
" 29 MOL . *. Data collectlon‘(aerral photograph':‘
(Fri) DSM WSCS . : draw1ngs of p1pe11ne proflle and
ztopography) ) :
. Departure DS (Leader, M. Aokl and
,Member, Mr. Komorl) :
" 30 | Kimara Reservoir ‘,Méasuriﬁg distribution flow and -
(sat) .. ' inflow rate’ '
July. 1 |. Rotel *. Pata . analysis.
(Sun) |~ T
1" 2 Kimara Reservoir . B -24—hour:consecutive measdremént of
(o) distribution flow rate '
" NUWA DSMB + Data collection
" 3] moL - Data collection
(Twe) | JETRO

A-10




| =Clty Area Confirmation of'LOcafion of distri—
(Hed) bution pipes and valves
‘Sutvey for the proposed distribution
SRR B o -main pipe]_iue .toute.
"o 5. ~ University Reservoir 'Diééﬁséidﬁ.6f:Tééﬁﬁicél.ﬁﬁdéféfénd{ﬁé
(Thur) 'NUWA DSMB ' Collect1on of data on constriaction
R HECGO-r : materlals o -
L NUWA DSMB Confirmation of the new drawing of
(Fri) Japanese Embassy existing distribution pipe line
CMOF - Signing of Technical Understanding
AAAAA ' + Reporting.of study
nooo7 City Area Measur1ng water pressure at
(Sat) “Hotel " - ' Msasanl district
Data analysis of the daily teport of
Upper Ruvu Plant
M8 Hotel ' Preparation for returan to Japan of
(Sun)‘e - remaining 4 staff members.
S | Departure}DSM
- (Mon) .

CA-11







fawr 1
*;
£

]

o

LY
AL

SRR

pa

i

G

N
o

G -
b k! r-‘;ja{“"-v“w' R

I o

et

Tipeﬁdik 4 :List of Interviewees

Ministry of Finance

Mr. F. . BYABATO

Mc. E.K. KAMBA

Mr.  MBENA

?Ministry of Water and Energy

M. ' KAZAURA

e, J.H. NKOMA

Yational Urban Water Authority

Me. A.A. SENGUO

Mr, J.J}. NKONDOLA

Branch

J.  MLENGU
J. -SIHA _
HrL-J.ﬁ ﬁKUZI

R. ﬁfoﬁbl

K. | KISHINA

panese Embassy -

Mr. T. SUZUKI

M. M. FURUICHI

Assistant Commissioner for

 External Finance

Private éecretary

Finance Officer

- Parmanent Secretary

Director of Constuction & Maintenance

Director General
Director of Manpower Development &

Administration

Manager oEleanéh

Water Distribution Enginéer 
Planhing énd éonstruction Engineer :
P]_ai'.l'l'fl.il.‘lg Engineér

Emergency Section

Ambassadbr
Councillor

Pirst Secrétavy
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Me. [. MUTOH - Second’ Secretary
- JICA Dar es Salaam .offi(:e
| Mr. M. éAné'f | | o | JiCA OffiCQZMénéger 
Mr. T. TAKARATA -
J.ETRO Dar es S.alaam Officg:

Mr, K. KOBAYASHI
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Appendix 5,

E

oy

:jyater.ﬁemang Categpriéé {BY”UQE)}_”

Dunctlon
Nb

Governnent

)& school use |’

'_ _ﬁﬁ?%#-

1 000.

|-

,_.:2§010 o

6,510 -

(18)

_é2,790..

2,790 -

. ﬂiéi'

=2,760 |

(19)
(20)

II 13

1,080 .
1,080 |

5,560

R TN

KON

240

. 240

i

1 ans

%- 1290
{14) © =13,700

NIP-'

715,990

§k§7 ‘ iy

: Qxé, ,1: 
fe7 ‘11)35

870

it

ao:L « 1,010
P

ar-
: (67_

(55L12;790) ¥
- 1,880
“940)
940)

19

¥

(1) =1 ,600

1 600 :

T

Al1=470

-(l3)x%!;_2»290

590

3,550

 Total

;:'12,170.

470

(1sy =

22,520

{213 =

6,840

200

42,000

| (2) Take 0%t |

‘ﬁib@‘?gigaﬁh théiioﬁ (Lower Sefﬁféhﬁﬁreaf7:

j(33)Y*““6 510 i

Ki,;6!§10 =

o4

-(25) =
ﬂ(33)x—

-130
6,510,

109

g
(49

=;;7§§

530

_.(11) ?¥f

250

.(zf

.=19,040 ..

91,610

10

)

=  1120
(5) = 60

2,100

©)

120 i

1

‘(853%-

=4,310.

4,310

A1




Hunction
O .

Domestic
use

Hotel
- use -

Industrial
usae

Government
& school use

‘Total

113

(2)
(4)
(5)
(6)
(39) -

130
930
1,460
2,920
230
=1,990

N oH bW on

3;950

114 .

(41 .
L

(3)x3 790

~
w
[~
-t
[l

2,5720%1. .

3,310

115

330

116

o~
o
v e
vt
I
|

270

117

~~ A
W -
LT A
X
| =]
i o

680

120

260

P
o
~—
-]
|
Hi

(7")“-= 200 .

460

121

(S)x% 4,320

(37)  =3,050

7,370

122

(12) 7,700
(36) =2,520

16,220

123

41
(28)x
f

=1,920

= 990

2,910

124

(95 = 150

150

125

(15)x3 =2,960

(?5 = :200

3,160

126

(16)x% =2,390 |

(17)
(18)
€19)
(20)
(21)
(22)

- 400
2,920
1,060
1,590
4,870
3,810
(23) =1,730
(26) . =3,050
(27) 1 =1,990

=l

R

(1)
(2)
(3)
(4
(5)
(6)
(8)

3,600
3,500

890
390
2,220
12,460

[ T R | R N | 3

2,660

60 .
610
150
350
640

(13)
14y
(15)
(16)
(17)

It

Beonow

73,270 -

129

(28)x7 =1,930

A

.

(8) 170

1,360

130

(15)x5 =2,960

X

(11)x% =130

3,090
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Junction Domestip Hotel Industrial Covernment Total
No, - ~use - use . use . . & school use
i | g = 400
UL g 330 730
- 13y . = 270
B2 Qedeyanao0f 1,470
133 -(14jg§ <1,200 1,200
134 (loix% =1,860 | ¥ =100 (11)x% = 130 2,430
s N =50 - 134~ }.,210
184 ....... M = 30 (12) = 260 18&" 1,220
105 (29)35 71,900 1,800
(30} = 800
135 (10)x% =1,860 4,840
' 1 _ L 135- 2,420
185 (15)x3.=2,970 | T . =10 185- 2,420
L P
127 (16)x5 =2,390
o (24) =3.850 (10) = 90 6,330
128 (33)x%-=6,500 6,500
Total 132,760 200 26,760 22,280 182,000
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Appendix 6 Take-off Fiew

e TR S (1) Domestic. use

Distribution. . _ R T S E— -
“fé?'ff'E'fif*"fv""DlstIICE R A '.PQP“?4§19“ Ratio(2) 23;§:1g§?m3i5)
11, Ubungo - o 12,242 | 14,3 | 1,740
S 125._Tabata (1/2} _" ' o e37 ) 0l7 g0
Upper _29._V1ngungut1 (2/3)- B S 21,83y | 25.5 3,100
Service _30._K1walan1 {(2/3) B Y 0 o 19,2 1,240
Avea 3L, Kipawa - . B | oasiess o1 2,170
' | 32 Gongolambotor - o |' 19.404 22,7 | 2,760
_ - 340 Mabibe . - 5,819° | 6.8 "830
o _ Q.j..._t3§.TK1mara N T R WYY 2 2.0 240
=SUb*Total_u.\.., . ..o | . 85,545 | 100.0 12,170
;flg'Msasanl Penlnsula 4,535 0.6 800
2. Msasani Bay . o ' . 750 0.1 130
- 3. Dyster Bay = ] 8,400 1.2 1 1,590
4. Regene Estates ' 4.585 0.7 930
‘5. Xinondoni A - ; . 7,480 1 iy | 1,460
6. Kinondoni B - . 15,840 S2.2 | 2,920
7. Kinondoni  FEast ' 3,520 | ' 0.5 . 660
'B;ZMwananyamala o 46,094 | 6.5 8,630
9. Kijito Nyama - 19,278 | 2.7 3,590
10. City Centre = S o 20,000 ) 2.8 3,720
12. Magomeni _ 41,33 0] 5.8 7,700
13. Upanga West S B R N 13 0.2 270
14, Upanga East : S T 19,040 Y 3,590
15.'Karlakoo S sr,nz A 8,890 -
16, Iflata’ - fes,8120 1 3.6 4,780
Lower o 17; Benderata;u Kurasxnl' A 2,232 | 0.3 400
Servica . /18, Kvrasini = 1 15 390;' 22 2,920
PO 19, Keko. . . = SR -6 ¥ 0.8 1,060
. ' 20, Chang! ombe _ ‘ L 8,416 R Y 1,590
’ 21, Temeke _ ' © 79,485 1 11.2 14,870
22, Tandika 73,681 [ ‘10.4°| 13,810
23, Kigamboni 3 . 9,100 1.3 1,730
24, Kigogd . : 120,743 | 2.9 3,850
25. fFabata (1/2) ° 636 0.1 130
26.'Kekolcerzan1 - b 16,401 2.3 3,050
27, Meoui ' S 10725 1 LS 1,990
28. Bugurunlj : S C20,7260 2.9 3,850
29. Vingunguti (1/3) - 10,9161 1.5 1,990
230, Kigalani (1/3) : 4,352 0.6 | 400
33. Manzese - 103,884 |- 14.7 | 19,520
36, Hanna Nassif 13,222 1.9 2,520
37. Kinondoni : 16,588 2.3 3,050
38, Mikoroshoni 13,167‘ 1.9 2,520
39, Mikocheni : . - 4,763 0.7 1930
40, Mwenge 3,135 0.4 530
. 41, Kawe. . . .. o 10,307 1.5 1,990
L - | . ‘sup-Total .. .. . | - 708,02701 1000 | 132,760
Total ' 794,472 144,930
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(2) Governmeﬁt Industrial éndxlﬁétitutidnal‘use

Distribu ion e Aveal ‘Ratio | Water Con-.
A;ésé‘ - ‘F‘ ‘ G""er“me“t' School . * 7o |(ha) Avea) (Z) " | sumption{m3/d)
1._University College, ARDHI 5.5 1,600
, ‘ Institute of Water Resources
uppéf Institute TANESC? Offices, -
Service _ Water Supply Offices. o
Area 3. Transm1ssaou Stat1on School 18 0.3 9D
18, Airport - - 640 9.6 2,790
19. Prisons i 250 3.7, 1,080
20. Ukonga Hllltary Area 250 o 3.7 1,080
..... 21.-Kunduch1 Military Area, 50 . 0.7 o 2800
‘ASubfTotal,- 1,574 23,5 . 6,840,
2. Luggalo Barracks 4,376 . ] 65,4 . 19,040
4. Audio-Visual Institute 24 0.4 120
Institute of Mass Communl—
cation’ L
Institute of Sc01al Welfare I :
5. Village Museum 15 0.2 60
6. Telecommunication 26 0.4 120
7. Ras Kankadya Military Area 50 0.7 200
8. Mubhimbili Hospital 40 0.6 170
 Azanzia Secandary School .
 Jangevani Secondary School -
Lower 9. Institute for the Deaf 36 0.5 150
Service Anglican-Bpiscopal Centre : -
. Area 10. Mzimbasi Catholic Mission 22 S 0.3 90
11, High Court, Central Library: 60 - 0.9 260 .
S1ID0 Hostel, College of -
Business Education, Techiical o
College, Aga Khan Hospital'. S
12. Institute of Finance 62 0.9 260
~ Management ) .
13. Kivukoni College 12 0.2 60
14. Kigamboni Hllltaly Area 149 2.1 610
'15. Police Academy 36 0.5 150
16. National Service Facilities 80 1.2 350
Teacher Training College
Salvation Army :
. Natiomal Stadium ‘ ) o
'17. Military Academy 145 2.2 640
........ .DSM School of Accountancy o S
...... Sub-Total 5,126 | 76.5 | . 22,280
................ Total 16,698 | 100.0 29,120




(3) Industrial use

Distribution : o ) i - - ——
SETEI Induskry. rea Ratio Water Con- .|.
Area [ Indusery Was 1MD° | comntioncas/d)
.9.'Congolamhuto 27 155 640
ﬁppér' 10. Ugungo 126 6.1 3,010
Service Lo 1 o _
Area 13. Kunduchi Quarries 190 9.3 4,580
14. Wazo Hill (excluding Quarry) | 571 27.8 | 13,700
15. Mjimwema Quarry 25 1.2 590
R _Sub Total. 2939, 45.7{ 22,520
|~ - T
1. Kigamboni 150 7.3 3,600
2. ?utasinifTazara 146 7;1 3,500
3. Port Facilities 112 5.4 2,660
LOWQr 4. Kurasini Service Industries 37 1.8 890
Service R S . 7
Aréa 5. Shell/fCaltex Depot 16 0.8 390
6. Cerezani S 93 4.5 2,220 .
7. Breﬁeiies 58: 0.4 200
8. Pugu Road/Chang'ombe 520 | 2503 0 12,460
1L. Bicycle Factory 10 0.5 250
12. Kawe 25 1.2 590
Sub-Total - 1,117 56.3 26,760
Total 2,056 100.0 49,280




(4) Hotel use

Area’

Distribution

B

' ﬂumbér;of 1

" rooms

Water Con- -]

"sunipt ton (w3 /d)

Upper
Service .
Area '

Kunduéhi Beéch Hbfei
Silfer Sand'H&iel
Bahaxi Beach Hotel

Rungwe Beach Hotci

Africana lotel

Sub-Total

100
- 80

T

100
f_30. :
eoj
;:.So. ;

" 180

ra0

Lower
Service
Area

Kilimanjaro Hotet

New Africa Hotel

Motel Agip’

Twiga Hotel

Oyster Bay Hotel

104

57

- 28

<20 .

J 100
" 50
30
e

10

Sub~T6t31

407

200

S

Total

881

670
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