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PREFACE

In résponse to the request of the‘Government of the United Republic
of Tanzanla, the Government of Japan decided to conduct a basic design
study on the Publlc Health PrOJect and entrusted the study to the Japan
Internationatl Cooperatxcn Agency (JICA). JICA sent to Tanzania a study
team headed by Mr. MICHIO SAKAMOTO, Technical Supervisor, Sanitation

Bureau, Kyoto City Government from October 7 to 21, 1985,

The team had discussions on the project w1th the officials concerned
of the Tanzania Government and conducted a field survey in Dar es Salaam,
Mosh1 and Arusha.areas in Tanzania, After the team returned to Japan,

further studies were made and the presént report has been prepared.

I hope that this report will serve for the development of the pro-
ject and contribute to the'promotion_of friendly relations between our

two countries.

I wxsh to express my deep appreciatlon to the off1c1als concerned of
the Government ‘0f the United Republic of Tanzania for thelr close

cooperation extended to the tean.

January, 1986.

— J)é //@/f'

Keisuke Arita
president
Japan International Cooperation Agency
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SUWARY

The urban popnlation of Tanzania has rapidly increased recently, and_
the population grnwth rate shows roughly 6% annually in’ the capital city.
" Dar’ es Salaam. The population growth rates of Moshi and Arusha where the
_field survey was conducted show 7.2 and 5. 9%, respectively. Although
such rapid- inerease n population brings the increase of refuse and
 sewage disposal amount, the éounter measures for it have been delayed
As & result, uncollected refuse is left on streets and vacat lots and
.sewage overflowed discharges into lowland and side ditches, ereating

insanitary conditions. '

Tanzania is experiencing the severe economic situation and the
Government established the SAP (Struetural Adjustment Program) to adjust
the 4th 5~year plan and other development projects in order to
reconstruct sound national economy. - At present the goVernment is forced
to postpone investments on refuse collection/disposal and sewage
treatment projects and other elements for maintaining public health

'conditions.

The pUBlic health'and cleansingysereiees”in this country ave Operated
by the ?ublic Health Department and the Engineering Department of each
eouncil in a eity, municipality or town which is a regional '

administrative unit.

ih;BEder to-improue'eleanSing'serViee and to maintain public healéh
eonditionsgas mentioned.above,'the'Governnent of Tanzania requested to
the Governiment of Japan for'supply of 1) 50 féfuse'coiieétofs;'é) 50
cesapit emptiers and 3) a set of Spare parts for these vehicles in the

grant aid program.

In’response to théfreduest;'theIGovernment'of Japan decided to
'conduct'a’basie”designfstudy for this project, and the Japan"
“International-Cobperation Agehcy dispatehéd,aiﬁasie;deSign'stud}'team on
the project to Tanzanla from Oct'ober? - 21, 1985, The Team conducted a
field survey 1a the capital city, Dar es Salaam, and at the regfonal

- i -






cities, Moshi and Arusha, as well as discussions with the officials from
the Prime Hinister s Office of Tanzania. Based on analyses of data and
information collected in the field survey. a basic design was carried out

in Japan,

~ As the result, it is decided that the following equipments are
'prcper for this grant aid project. &
| - refuse collector with the loading capacity of 8 tons
- cesspit emptier with the capacity of 6, 000 litres
- portable tools and machinery for work shop and necessary spare

parts for vehicles

The vehicle allocation plan for 3 cities is stated below.

SoIidIWastc Number of Sewage Number of
~ Amount Refuse amount | Cesspit
(t/day}) Collectors {1) Emptiers
Dar es 488 44 819,000 29
Salaam
Arusha 60 5 100,800 4
Moshi 65 4 109,200 4
Total 613 53 1,029,000 37

After signing the Exchange of Notes (E/N), 13.5 months is required
for project implementation, which consists of tender procedure, contract
procedure with suppliers, procurement, transportation and delivery of

véhicles end equipment, etc.

The operatibn and maintenance cost of all equiphents for the 3
'cities. which is considered as local responsibility, is estimated
The
project executing body is each city council under the Prime Minister's
Office.

approximately 7.4 million Tanzanian Shilling {90 million yen).

- 14 =






The realization of the Project directly contributes to strengthening
cleansing service and to improve  the maintenance ability of collection
vehicles in the 3 cities. in addition to them, it can obtain the _
._(:ooperat,ion of citizens and it is expected to execute sound cleansing
service by the collection charge. Thefeforé, the 1mp1ementation of the
Project s expected to strengthen the public health service in Tansania
and to fmprove the sanitary conditions in the country . Thus, the
project is expected to bring about great benefits and is highly eligible
for the grant ald progtam.
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CHAPTER 1  INTRODUCTION

"~ To respond to the rapidly increasing urban population in récent
.years, the United Republic of Tanzania ‘has attempted to improve the means
and Eacilities to maintain the environmented sanitation E the urban
areas. Never the 1ess, the capacity of refuselsewage collection and _
disbosal falls far below the demand, so that a large amount of refuse and
_sewage is left or discharge 1a the backyards of ‘building, streets and
‘ side ditches,.creating insanitary conditions and affecting ‘the public
health. 3, 000 tons ‘of refuse and 1. ? million liters of sewage are left

ancollected each day in the urban areas.

'BecauSe_of 1ts_diff1cu1t firancial conditions, to_proéure necessary
equipment; the Tanzanian Government reqUested the Japanese Government to
-provide, l) 50 refuse collectors, 2) 50 cesspit emptiers and 3) a set of

_spare ‘parts under the grant aid prograsm.

_ In reSponse to the request. the Japanese Government decided to

' conduct a basic design study, and JICA sent a basie design study team

_ headed by Mr. Mlchio Sakamoto, Technical Supervisor of Sanitation Bureau_

'of Kyoto City_Government,_to the ¢ountry for 15 days between October 7 to -
] :lQES The Team studied ‘the technical and economic"visbility project

:under a grant aid program and conducted a basic design study for contents

and size of the project.

The Einal report contains the. results of analyses and evaluation on
-data and information collected from discussions responsible offictals of
with the Prime Minister 8 Office of the ‘Tanzanfan Government and through

~ the field survey, evaluation on the background and contents of the
project, establlshing of plsns, c0ntents ‘and sfze of the project, ‘
selection Of‘sultable'eQUipment and‘together with rehicle allocation plan,
project cost - estimatidn, and establishing of operation and maintenance |
olan._ The related data collected at the time of field survey and minutes
.of discusslon describing the contents of discussion with Tanzanian side

" are attached to_the end of this report, ' '
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CHAPTER 2 BACKGROUND OF THE PROJECT

2-1 . Socideconomi¢ Conditions
2-1-1 Natural eﬁvironment'

City Qf Dar‘es Saiaam.is located in the eastern part of the United
Republic of Tanzanld, facing the Indian Ocean on the east and west in the
State of Dar e¢s Salaam. It contains roughly 44,800 hectares of urban

area including cénter;

The city which is mostly located in a flat séashOré”area;'ahd
roughly 67,300 hectarées of rural area which is gradually elevating
‘towards Pugu Hili; with average elevation of 20 - 30 m above the sea
tevél, This oity has fhe-largest éOmmeféial'ﬁoft in Tanzania, containing
a 16 km long cdastal zone and a ‘number of inlets which divide the zone.
The'pOff is a natural port-fbrmed by Kizinga and Mzinga rivers which are
originated in Puge Hill, o '

The city, has two ralny seasons between March to May, and October to
‘December,. The honthiyjpiecipitation ranges betweén 100 ~ 300 wm, and the
mean anhUal‘ﬁteéiﬁitation'is 1,125 vm, The ‘temperatitre 1s generally low

in Juné'—‘September, and high in December to_Féerary; ‘The daily mean

-and mininum temperatures Febtuary 4 to 7 are 33°C and 23°C respectively,

Moshi Tewn and Arusha Muhicipal'afé'IOCated in the northern part of
Tanzania ﬂgéf the border with Kenya,. Moshi 1s a city developed on a
'iafge stretch of 2 mountain foot (890 m above the sea level) in the south
of'Ht. Kirimanjaro, the highest mountain in Africa. Arusha is, located
1,540 m above sea level on a wide stretch of a mountain foot in the south
of Ht. Mexru, one of the highest mountains in Africa, 80 ke in the west of
Moshi, Both ¢fties are world famous tourist spots,



The ¢ities havé two rainy seasons between March;tofAﬁfii_and:ffdm t
October to December, 'The'ﬂonthiy_precipitation ranges between 100 - 250
md, and the annual precipitation in October to March and low in April to
September. The daily mean and mininum temperatures are~25,490‘and'l3;8°c

respectively,
2-1-2 Pdpulétion

- According to 1978 Ceﬁaua; Taniania had pOpuiatiOn of'apﬁfoximately‘
17,500,000, with the: annual average growth rate of 3% between 1971 to -
1978, According to a bulletin of the Statistice Bureau of Tanzanian
Government, the population after the census was 19,871,000 in 1983 and
20,506,000 in 1984, : R -

; The p0pu1ation in Dar es Salaam accounted for- 0 922 ‘of -the tOtal
population inm 1984, in 2.72% 196? and 4.52% in. 1978, ahoaing ‘a ‘steddy
increase, Ptojected and actual population: between 1948 to 1978 are-shown
in Fig, 2-1, Also, contsined fn the master the populatiOn'pfojections"of
the city plan for Dar es Salaam prepared by the Ministry of - Land, H0usin3
and Urban Development are shown in Table 2-1,

Based on fhefabove criteria, popuiation in thé-ﬁiban area of Dar es
Salaem is estimated to reach about 1, 623,000 :4in the year: 1990 (the target
year established for the. project, which is a half way point of 1987 end
1994, 7 years asgumed as sexvice life of the equipment supplied ‘vnder the
project,
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Tabie 2;1

Rural

Yoar .P0p3;2:QOn population plangzzz!ﬁféa Total region
1979 849,000 51,000 32,000 932,000
1984 1,183,000 48,000 138,000 1,269,000
1989 " 1,546,000 50,000 46,000 1,642,000
1990 1,623,000 | 48,000 148,000 © [ 1,724,000
1999 | 2,368,000 | 29,000 . 64,000 2,461,000

Based on the population of Moshi Town in 1978 Census and the

population and the previous annual average growth rate of ? 2% announced

by Moshi Town Council in 1975, the population of Moshi Town was projected

as follows:

Urban Population of Moshi Town

Year T G '
. 19738 1983 1984 1985 1990
Item _ _ X . . ;
Population 52,046 105,000 112;000 _liQ,OOO 170,000
Gr°“ftira‘° 15 7.2 7.2 7.2

Similarly, based on the p0pulqtibn of Arusha in 1978 Census and the

population and the previous annual average growth rate of 5.9% announced

by the Arusha Municipal Council, the population of Arusha was projected

as follows:

Urban Population of Arusha Municipality

Year
Item

i978

1933

1984

1985

1920

Population

55,223

116,000

123,000

130,000

173,000

Growth rate
(%)

l6

5.9

5.9

5.9




Current Population 1985

Them Population of | Population Population
- - municipal | |served byrefuse [sexved by sewage

e _area ‘| ‘collection collection

\ Calcu~ S} {persons) {persons) - (pérsons)

. lation . e . @ o xy

'n:lmg_; fonlnulla‘ ) o ‘Same value as @=®x?0%4

' column (D) '

Dax es Salaam | 1,300,000 © 975,000+L 682,500
Moshi - 120,000 | 120,000 . | . 84,000
Arusha 130,000 | 130,000 91,000
‘Total | 1,550,000 | 1,225,000 857,500

*1: Only 75% of the population of the administrative district for Dar es

Salaam (based on the response from the government officfal)

%2: Percent bf population not served by public séwage system

?opulatiaﬁ”in Tatgét Year (1990)

R C o | pépulation af] 'Pbpﬁlati.on - | Population
ITtea _ : G:"“h . municipal  |served by refuse snrvodbyuwagc
a:’ area . | coltectisen collection
CV —_ { ) {persons) | (persens) | {persons)
alcu=- i @ 5
City\ lation : ? N
m: formila- @  |O=-Dx0 Same valye as | (D=@x704
: . o column

” " - i3 = - .4' -
Dar ¢s Salaam - ) 1,623,000 1,217,000 ° - | 851,900_

| #oani 1.2 170,000 170,000 119,000
[agusha 5.9 173,000 | 173,000 121,100
Total — 1,966,000 | 1,é0,000 1,092,000

*3 Calculated based on the population 1n Ttem 2-1 (2).

*4: Only 757 of the p0pulation of the administrative district for Dar es

Salaam (based on the response from the government official)

*5: Percent of population not served by public sewage system (assumed

to remain same as fn 1985)



2-1-3 National socioeconomic development plans and environmental health

conditions

The Tanzanian Government is’ currently implementing the dth five-year”
plan (July 1981 - June 1986), and has a new long term plan (1981 --2000)
to achieve of self—supply of foods and industrial products. Because of
its extremely unfavorable economic sitvation in recent years, however,
the Government is forced to cut low priority projects as well as .
departments with poor financial condition fn order to halt further
worsening of economic sifituation, instead of implementing development
projects: the Government has established 3 year Structural Adjustment
Program (SAP), in an attenmpt to reconstruct the national economy.
Moreover, it 1s reported that another crucial task of the Government is
to implement a mew agricultural policy (starting in March. 1983)
effectively.

Under these circumstances, planned inVestments on environmental
sanitation project - solid waste sewage collection and disposal - are
inevitably delayed, together with various develoPment projects, It
should be noted that development project haﬁe:not oootributed ducﬁ to
present insanitary condition in urban areas. Rather, environmental :
problems caused by rapid. increase in urban population due to migration
from rural areas are the most services issue. According to the ‘master
plan for Dar es Salaam, public sewage qystem 15 planned as a social
development project. When implemented the project will help reduce
sewage collection requirements. On the other hand - ‘restoration and repair
for sewage treatment systems are planned in Moshi and Arusha, which are

expected to alleviate the situation condition as in Dar es Salaam.

2-1-4 Government budget

Budgets of the Government of Tanzania in decent years are summarized
fn the table below. | ‘ |



Vnit: millicn shillings [shia)

199171902 ws2/198 | weeyisa |-
fbudget) - (budgetd (budget) s
1. Revenue | w130 13,541.0 15,250.0
2. Expedditure 17,392,0 18,350.0 2L.,450.0
CQurrent ex- : - ; .
pendlture I l:.?_so.o u.sst..o 15,620.0
Developaent o :
cxpenditors 4340 4,396.0 5,830.0
‘Ordinary an gy )
poblic service| - 3,108.7 3.193.2
Expendituze R,
for public 962.4 ! 1.019.8
health

Although the direct investment on environmental sanitation in these
budgets are not known, master plan for Dar es Salzam on environmental

fmprovement serving 1,30 million people:

I. Solid Waste Project : - '
* as j 8 Code Project description Cost
] {shs)
IV Solid waste projects
Rl Developnent of Kimira 1,840,000
"] manitary landfill site E
R2 . Closure of Tebata dump 1,000,000
a3 Collection equipment 5,450,000
4 Wew sanltary 1endfill sites 3,020,000
RS Additional collection 9,600,000
equipment
Suk~total solid vaste projects 27,910,000




I1. Sewage Disposal Program '  doda ] Projact t!c'lcrlptidﬁ ‘cost

I[ Sawage projects

§1 [ Central aréa severs ' -~ nfa

- Sevage collecticn and 102,510,000
' disgosal In lbeu ) ) ’
3 | wolebast trunX sevsr, | 72,970,000

pra-tresbsent and GCedn :

: cutfall N ]

- st ]senage collection and ~ | 26,590,000
) ) dispos-al for Oxaxqocbt/tekq [
$5 [ Trunk sevars in’ Tmu east ';?.ISO,C‘OO
6 Sevage ¢ollestion and dis- '$,010,000
: 7| posat 1n Moagalla ;
ST [ | Hsasanl trusk S:Q\!'GK. ' ] 23,850,000
59 Trurk severs in Sinca/ 2,169,000

- H;q;u_u-a_i\l.fllﬂéndonl ) o

59 Kigambonl pumping main’ 4,000,000

Sub-toral sevije projects 13,240,000

2~1-5 Present state of refuse collection and problems

The total amount of refuse produced in urban areas throughout the’
country is estimated 3,000 tons per day. Of the total only 700 tons are :
collected by the councils, leaving the rest on streets or In vacant lots. -
The situation is partly attributable to a insufficient investment on ..
refuse disposal project, and partly attributable to rapld increase in
urban population migrated from rural areas for job opportunity. _Hany of
the nmigrants are living in squatter settlement to hinder the local
government to take appropriate'measureszon refuse collection, Moreover,
although the final disposal site'ﬁas seiected_neaf the c¢ity boundary, was
surrounded by the settlement as a result of the rapid increase in '
population, and the new site was selected in a place remote from the
city, resulting in a lack of refuse collectors and contalners as well as

increase in damage and repair work of vehicles.



In addition, disposal project has to enuisaze lease of vehicies and
_other services the rvefuse if refuse produced from markets vegetables,
fish and meat;'charcoal.'pépér and string are collected and transported
by a market cooperatives or. if industrisl wastes are collected and
_transported by producing companies or factories,

At the disposal sites, refuse are discarded in'hills and valleys,
without sanitary treatment such as :landfill and compaction and watering.
This has already caused contamination in the lower course of river, and

the proper treatment is highly desirable.
2-1-6  Organization of local gOVernmeﬁt

" The Tanzanian Goverament 1s composed of 24 ministries, Among these
mintstries the Minister of the Prime Minister's Office (responsible for
local government and cocparateVEs) controis environmental sanitation
policy and administration at the local government level., The local
administrative units éfe classified into the following types, according
to the size of population.

“a) City
b) Municipal
¢) Town

d) District

" Fach of these administrative_ﬁnits 18 operated by council. Only Dar
es Salaam is classified as the clty and Arusha and Moshi as municipal and
town as respectively. The whole country is divided into approximetly 20
reglons, aﬁd each of which as the Regional Commissioner and the Regional
Developument Director (RDD),

- 10 -



- The Regionai Commissioner 1s the leader of CCH-(revolﬁtionist party) -
party in each region, but has no authoritiee on public administration and
is marely an honarary position. RDD 19 & government employee responsible:
for control of in each region development projects as well a8
coordination of local government authorities in- each region.- A subsidy.
is provided by the Prime Minister' B_Office_to each RDD which. distributes
it to each council., The c¢ity of Dar es Sslaam‘¢onatitutes'dne region and
has no RDD, The city director is responsible for jobs performed by RDD |
in other regions, -

The Cify Council compriseé_? departmghtsg 4mong which the Department .
of Health 18 in charge of refuse diaposéllpfojeét. In otﬁer-regiOha the
councils aere in charge of the project, Therefore, operétidn. maintenance
and vepair services for the supplied vehicles will be the reaponsibility
of conseious effort by the Government, '

In terms of vehicles, & majority'of refuge COllectors-and cesspit
enptiers were ?urchased'in 1960'e, with only roughly 40X of them being at.
present in service in 19703. As result, while 3,000 tons of refuse are
produced in major cities every day only 700 tong are properly collected
and dieposed, Similary. only 200 kilolitters out of 1,700 kilolitters of
sewage produced are properly collected and treated. The uncollected
refuse and sewage ere left on roadsides and vacant lots, operating
extremely insanitary conditions and hazards to out break of Qholeia.
dysentery, malarfa and other epidemics, To cope with this situation, the
government of Tanzania requested the éovarnment of Japan to ﬁroﬁide the
following Vehicles and equipmenf under the grant-afd program because of
its difficult financial situation,

- 11 -



- Dgscfiptioﬁ of thé‘tequest'-
'Vehiclgs aﬁd'eéuipment tédﬁested by the Government of Tanzania are:
(1) 50 fgfuse 601iectors
(2) 50 c;és';uc enptiers
(3) fa'sé_t of spare parts for above vehiciEs.
2-2 Refuse.and Séwége bispbsél #n Dar es Salaam
1) Refuéeiaiqusal '

Refuse produced 1nf£he ¢ity is mainly domestic wastes produced from
hoﬁses,‘stbtes, ﬁublic'officés'and‘manufacturing eStéblishments. . These
- aré COliectéd:by councfl.oﬁefatéd rvéfuse collectors and discardded at
disposal site in Tabata, 8 km west of the city. The counsil is not
responsible for collection and disposal of industrial wastes, which are
carried out.by each fndustry. Although the disposal of industrial waste
at the Tabata disposal site 1s permitted, a the most of companies
are disposing their wastes at nearby places or burn it in the field, due

of a lack of carrying vehicles.

‘The capacity of Tabata disposal sfte has already reached the limit,
and thus the wastes atre disposed near Luhanga River, creating a risk of
water pollution in the'lddét-tourse:bf the river, In 198=78 a landfiil
site was acquired in Kimara land preparation work started. However,
because of oppositions from local residents, the use of the site was
postponed and,-the'Tébata disposgal site hae been used to date, Later a
new disposal site was acquired in Mbagara district and preparation works

for landfilling are underway without any opposition from local residents,
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In order to avold further deterioration in public health and
environmental conditions, the city counsil plans to increase the number
of vefuse ¢ollectors as well as waste containers in markets and squatter

settlement areas to impfove the squality of refuse collection sérvices,

The City Health Department is respohéible for refuse collection and
transport, while the City Engineerlqg Departrent 1s responsible for - -
maintenance and repair of refuse collectors, The refuse collection

service is financed by tax alone, and no collection charges ace imposed,
{2) Sewage disposal

9 areas the center city, Regent Estate, Lugalo Béftacks, a college,
Ubungo Industrial District and airport have their own sewage collection
systems through which raw sewages are carrled to a sewage treatment
plant, or direéctly discharged into the ocean,- The mOst.of houses,
cooffices, government offices and stores are equipped Qith'septic tanks,
from which sewage is collected and carried by cesspit emptiers to

discharge outlets connected to the treatment plant,

Sewages carried to the treatment plant are aerobic treated in
oxidation ponds and discharged into rivers or the ocean.

According to the master plan for the city, the treatment plants will
be connected through trunk sewers to dischatge_treated_sewages from the
outlets in the Oyster Bay and Kwenda beninsula to the ocean, Tn the lst
phagse of the project, it is scheduled to build a Oyster Bay éutlet (the
daily discharge capacity of 1,30 millton litres and with the pipe
dfameter of 2,500 mn), -This project, duced in the eity, including of -
center the city, into the ocean, The budget for the project is shown as
follow:
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STAGE ITI DEVELOPMENT COSTS -

(HIl1ions of Shillings)

: - ) Costs
S Item - s -

: Stage I Stage 11I State IIl Tota}
Outfalls and pre- 31.40 84.90 73.40 189.70
treatzent
Terporary 7.26 5.24 0 12.50
treatoent o : .
Trunk ecollection [ 119.28 .54.18 51.04 224.50
systen
Pumping stations . 5.3 16.62 56.68 - 76.60
Local Sery!cinq 28.58 51.76 173.34 260.68

Sub-total 191.82 254,70 359.46 765.98
Storm drainage
Existing problem 11.65 - . 0 o 11.65
areas o ‘
Local servicing 12.01 17.24 . 51.37 80.62
Sub-total 23.66 17.24 $1.32 92.27
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The project may béﬁfIﬁhhcéd:By the Hﬁrld Bank, - The project, when
completed, will reduce loads of'Ce89p1t emptiers;’ according to the '
official data, 800,000 litters of sewage s produced in the city every
day and 3 000 1litres are collected and carried by the Cesspit emptiers-

(3) Number.of'vehicle -

The number and cOnditions of refuse collectors and cessPit emptiers

owned by the city counsil are summarized as follows.‘

Descrxptlons Total - Oondition of ‘truck | i b
: _ " - bl - Specificati F
Vehicles number : Favorable_ . Disabled |
Refuse collector 20 | & : B L T 70t
Cesspit emptier 3 0 "'5_ 6,000 & '

:According‘totthe fielﬂ survéy, 2“cesébit emitieréjffﬁéuéap§c1ty of
8,000 litres) have been procured by the loan given by the World Bank and
are waiting for usage permission. As to the present stock, even the
vehicles graded as of "serviceable" are extremely worn out and appear to

be serviceable for a limited period of time.
(4) Access roads

Roads and streets of Dar es Salaanm form radial or circulér'netwofks

around the centet ¢ity where houses, commercial and publie facilitiés7ére:ff

concentrated, Most roads are 2 or.4 lanes, and the Tabata final disposal
site is located along the Port Access Road which is & 4+-lane ring road.
Ag shown in the map, all roads ére connected to the Port Access Road,
Wide open spaces are reserved for future expantion streets, 8¢ that
refuge collectors can stop or park without difficulties. Also, refuse
collected Lugolo and Mbezi, in the northern part of the city, can be
transported to the disposal city through the Port Access Road, without
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ehte}ing;tﬁe'bentef_city. The feeder roa&s leading form éhe méin roads
to the diéposalcsite'are paved with asphalt and gravels, which ensure

undisturbed traffic duriﬁg rainy seasons.
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(5) Workshop

The wofkshqp“fOr maintenance and fepéir of refuse collactors and
the vehicles {8 located in the Hanayamara pietrict, a few kilometers
northweat of the city., It contains a'warehouse for equipment and
materials, a repalr shop and a heavy-duty vehicle yard, Disabled cars
include rather new ones, which are waiting for spare parts. Equipment
such as chain block, welding machine and compressor 1s considerable worn

out,

Operation and maintenance 6é_thé'workah0p is carried out by the
Technical Department of the City Council. The workshop employs 2
englneers, 8 mechahica. 3 welders, 5 sﬁiths. 5 store kgépers and 10
labourers. The city counsil plans to implement new cleaning aervicg
project including the a workshop as follows: -

~ As a operation an&‘méintengncé plan, the city counsil pians to:
establish a ¢leaning gection headed by thé'Cleaning Superintendent
compriaing‘a cleaning-iﬁspector, foremen, headmen and labourers,
The section will control the Mechanical Section which is responsible
for maintenance of vehicles and facilitfes.

- As a personnel training and assigament plan, the eity.cobﬁsil
requerts to build training facilities fo:'ciéaning inapeétors. In
addition, {t fs plenning to lmprove technical levels of the foremen,
public health officers, assistante and inspectors, In order to
f{nance this new organization, 25% of the current expenditufé'will
be obtained from cleaning services,

It seems that this city's workshop s operated well in terams of

operation and maintenance of ordinary vehicles,
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2-3 Refuse and Sewage Disposal in Moshi Town

Moshi Town, the capital city of the Xilimanjaro Region, is located
in the mountain foot of Mt. Kilimanjaro, roughly 660 km north of the
- opital, and is tourist center well known in the country.

* As Moshi Town is managed by the Town Council under the supervisfon
of the Prime Minister's Office. The counsil has 6 departments 1) Finance
and Administration, 2) Engineering, 3) Public heaith, 4) Educatfon, 5)
City planning and 6) Commerce and Trade the Public Health Department is

respohsible for collection and disposal of refuse and sewage.

The present population of Moshi Town has a population of 120,000,
with the annual average growth rate of 7.2% due te immigrants migrants
commuters from subarbs to such as for leather, factory cotten vefinery,
coffee refinery and matche factory as well as 7 food markets which

cblledt.agricultural products in the subarb an areas.
(1) Refuse disposal

Refuse produced in town is collected and transported directly
by the Town Council, fncluding domestic wastes, vegetables in markets,
wood pleces, cloth, leather pfleces, metal shreds of automobile, lumber
cutting. The collection services are operated mainly by a refuse
collectors with 6 operators, twice per month from each house and

establishment on two—shifts.
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The collection services are provided with Eree of chatge for .
réesidents, companies and hospitals, but the markets are required to pay
certain charges. Collepted,was;es are dumped_in;qna_dispgsﬂl site which .
1s approximately 4 hectares in size and 1s located'abdut 4 kn South of.
the center town., Only several leather factoriea are located near the
disposal site, cauging little problems for the 11v1ng environment.
According to the survey results the daily amount of refuag_ia gstimated
. approximately 120 tons, while 30 tons are collected disposed, :

(2) Sewage disposal

~ The sewage treatment plant in Moshi Town serves only 16% of the town
pophlation, and the rest being treated:in éeﬁtie tanks, The dpily amount
of diacharse-ia_§pproximateiy 70,000 Litres and while 20,000 11tta5 §re
collected and dieposed, - It fs difficult to excavate. the saii fot”ééhtic
tanks in some aress because of rook zone., On the other hand some places
ate situated on permeable ground, cauaey contamination of 3r0und water.
Sewage collected from each septie tank by cesspit emptiers is discharge
fnto outlets built In the suburb, 2-3 kn form the center city. and _
thereafter led into the sewage treatment plant through sswage where the
gewage is chloricwdiainfected and - finally discharged into Njoro. River.
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- At present; there is a demand for improvement and expansion of the
existing seWage system, bécause the system constructed in 1964 is
partially incomplete. The original plan was to construct a plant with
the daily tranSport capacity of 200 000 gallons.  With the present .
populatiﬁn which fncreased 10 times that of 1964, however, a'new plant
with the daily capacity of 2, 5 willion gallons is neéded., ' Thé
construction cost is estimated approximately 21,6 million Tsh, and is

appears difficult to 1mp1ement the project due to a lack of government
finance.: o ' ' '

"(3) - Vehicles owned by the city counsil

. The number and conditions of refuse eollectors and ceSSpit enptiers

owned by the city are. summarized as Eollows'

Deacrlptione Total : Condition of truck
' Specifications
Veh1c1es number : Favorable Disabled -
Refuse colléctor 5 3 2 7 t
 Cesspit emptier | 3 2 1 6,000 L

(4) Access roads

The town ¢0ntains.e business districtﬁpith stores, banks and hotels,
a government office district and 6 markets and 7 hospitals. The streets
are developed in a grid pattern, with suffictent road width and open
spaces resetved for road ekpénsion, providing smeoth collection and.
transportation by refuse collectors. Away from the approximately 4 km
‘long maln road, 20 - 30 meters of the access road, to the disposal site
is still unpaved but the section has gentle gradient ‘and well leveled to

ensure smooth traffic.
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(5) Workshop

In the Moshi Town Workshop locatéd in tha.sodthern-part of:the town
along the main road, old-type vehicles and deteriorated vehicles with K
only body were obserbed, Repair tools, machines and equipment appear to
be insofficient both in quantity and quality.

The Workshop is operated under the supervision of the Engineering -
Department of the Town Council, The workshop employs 2 mechanical
engineers, 10 workers including mechanics, welders and smitha;'5 sfote
keepers and 20 labourevrs. They have sufficient experience in maintenance
and repailr of ordinary vehicles, However, for méintépance and repair
work of new-type special-type vehicles, provision of maintenance manuals,
training and education for techniéal'serviéemen._Shortvterm_overeeas_
trafning and émployment of skilled workers are requited.

2-4 Refuse and Sewage Diaposél in Arusha Munic¢dipal

Arusha Municipal, is locateq'on a pleaton in the fobt of Ht"ﬂéru.;
roughly 80 km Wast‘of Moghi Town, Arusha is the capital of 'Atusha State
and well-known for tourist attraction and a famous 1nternational
conference center. Around the city are several national parks such ag
Serengeti National Patrk and Kilimanjaro Internatioral Alrport which
serves as a t{ransportation hub. The city also_a_market for coffee, tea
and hemp and othe.agricultural products, attracting many péopié from the
suburba,

The administrative ayetem of Arusha Munieipal is similar to. that of
Mosh{ Town., It has a population of 130,000 million. with the annual
populaticn growth rate of 5,9%,. due to immigrants from rural areas and
othe countries and commuters from the suburbs to the city for working at
factories producing wood chips, tires, coffee and hemp and food markets
to which agricultural products are collected,
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(1)' Refuse disposal

Refuse produced in tha city includes domestic wastes as well as =~

kitchen garbage, paper, waste of agricultural products and produced from

stores, government offices, research 1nstitutes, hospitals, hotels and 6
markets, These are collected and tarried by refuse collectors owned by
the oity counsil, Industrial wastes such as tires and wood chips are
collected by Parastaral Organizatfon, a satellite organ, which then
transport and dump them to Njiro Hill in the southern suburb,
approximately 9 km from the city., Then, dumped wastes are burned in the
field. Vast Njiro Rill, has no houses, Causing no problem to the living
environment. According to the survey results, the daily amount of refuse
produced in the city is estimated 1,70 million tons, and of which 30 tons:
are collected, and disposed. ‘

{2) Sewage disposal

In Lemara South in the southern suburb of Arusha, there are 5
oxidation ponds having the size of 2 hectares. The treatment capacity of
theoe ponds is 3.4 million litres per day, and waste water treated is
discharged into Temi River, Sewage produced from houses and various
facilities Is collected by cesspit emptiers and discharged inte outlets
in the suburb. Thercafter the sewage Is led into the disposal site
through sewers and open ditches, The daily discharge amount of sewage is
approximately 70 thousand litres and of which 20 thousand litres are

treated.
(3) Vehicles owned by the municipal counsil

The number and conditions of refuse collectors and cesspit emptiers

owned by the monicipai counsil are summarized as follows!
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' 5] Total Condition of truck o
Descoriptions i Spaoifications
Vehicles nuRber Pavorable Disabled o
Refuse collector 5 2z 3 | A
Cesspit emptier 4. 2 , 2 6,000 ¢

(4) Access road

Refuse are carriled to Njiro.Hiil, roughly 9 km soufh-of the center
city, where they are dumped and burned in the field. Ample road width
and open spaces reserved for road expansion are provided ir the city to
ensure smooth collection by refuse collectors, The main road leading to
the disposal site is asphaltupavéd, having 2 lanes,-but the surface road
is damaged in many sections affecting smooth flo#_of traffic.- The
municipal counsil states that budget for maintenance of the road is -
allocated and repair works will be carried out soon. Roads leading from
the main road to the disposal site are 3rave1-pavéd or compacted,

ensuring smooth transportation of refuse,
{(5) Workshop

Arusha Depot (workshop) contains a warehouse for materials and
tools, a repair shop and a heavy~duty machinery yard,

The depot is operated under supeivisioh of the Engineering
Department of the Mumicipal Council., the workshop employs 20 office
workers for general affairs, labour management, warehouse keeping and
maintenance, 5 skilled workers for repairing heavy-duty machinery and
vehicles, as well as 6 workers for welding, smith and electrical work,
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Additional experienced engineers and skilled workers for operation and
maintenance of -this type of workshop are required.

- 2% -






CHAPTER 3 ' CONTENTS OF PROJECT

3-1 Oﬁjegtive

-To grasp the contents and background of the request and thereby make
a necessary and optimal basic design for the putpose of executing this
prpject in a reasonable and effective manner,

'3-2 :Study on ?ontents'of Request

The contents of the request for this project proposed by the Govern—
ment of Tanzania, when JICA'S basic. design survey team was stayed in
Tanzania are stated in Table 3-1 as follows!

Rowever, there is great gap between fhisréﬁd:thb ﬁrevious téquiéif
tion of the Government of Tanzanla to the Government of Japan namely 1)

50 refuse collectors 2) 50 cesapit émptieté“and-3):é set of spare parts,

Meanwhile, a neutral plan for seven (7) regional citles was studied,
but in the result, 1t was decided that: the grant aid with no-reimbursable
funds should be executed focuslng on 3 cicies, Dar es Salaam, Moshi and

Arusha which enable them to make a basic design and possess basic data

"for refuse and sewage.
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'CHAPTER 4 BASIC DESIGN

4-1" Deeign éeltcy:

i:To eeleet;fhe-éqﬁieeentLWhlch'cen gé‘feeiif operaeed:andmainteiﬁed..
4?2 Sfedy q; ﬁeeign éonditiehs
4;2%i. Roaés..

The surfaCe of roads from the co]lections up to the final disposal
site are mostly in good condition, with sufficient width,

4;2~z Bridgéé -

According to on-site inspection, it"ﬁaé'foﬁnd that the bridgeé
satisfy the Japanese lst-class bridge standard, T«ZO load, and no weight
restriction will be required for the vehicles. '

4-3 Baaicibeeignf 1
4-3-1 Discharge rate

" The discharge rate for réfuse was set at 0. 3 kg/monday, based on the
answer to the questlonnaire frOm Hr. Hiroshi Murakami A.R.R, for JICA,
and H 8. Chillo, City Bealth Officer, Dar es Salaam City Council '
(hereinafter referred to as "Answer“). which was asked ‘by the: survey team
to the: city counail for the basic design study. 1In addition, the Answer
stated that, 1n Dar es Salaam, 3-5 tons of refuse are produced daily from
49 small markets. Therefore, based on this data the mean value of 4 '

tons!day, was be set as the’ basic discharged unit for small markets.

- 29 ~



Table - Basic Discharge Unit of Refuse
City name Classification _Unit original unit
par es Salaam For_hbusehold_ .kq/man aa&-* ' C 0.5
- small market | t/day 4
Koshi For houséhdldj kg/man day : 0.5
Arusha For household | kq/mﬁn day - 0.5

The discharged amount of sewage varies ﬁith age, sexes, daily diet
and geason. Since the city counsil ‘hag not conducted ‘an accurate
measurement for amount of sewage, 1,2 litres (#) per man and day, adopted
in Japan was used 4s the basic discharge unit of sewage/

"Sewage Guidebook Tfeatment",
. Institute ¢f Environmental Engineering

(#) Source:

4-3-2 Amount of refuse and sewage discharge

The discharge amounts of refuse and gewage were calculated based on
the basic dlscharge unit determined in Item 4-3-1, - ' '

Discharge Amount of Domestic Wastes (1985)_

Itea ey . ?opulatlon served -
C ‘Original - )77 by fefuse Refuse amount
: unie ; collection (t/day}
Calculation (kg/man day} {versons| I L
'\ formls ) ~ {persons] -
City name . ® - ) D x @ x '10—?
Dar as Salaam ' - 975,000 ' isé .
Koaht 120,000 ' ' 60
Arusha 130,000 65
Total 1,225,000 e
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""" pischarge Amount

of Small Market Refuse (1985)

o Iten _073222‘;.; Nurber §f_sma11 Refuss amount
'\ Caleulation: (t/day) warket (e/aay)
_ formla P : NEEET ——— o
City name @ @ S ®x @
Dar #s Salaam - 4 49 196

_Discharge'Ampuﬁt of Sewage (1985)

“Jtem
Calculation
formula

. Clty name

original
unit
{ £ /man day)

Population served

- by refuse

. collection
* (persons)

éewade amount
% /day)

0N

9

D * @

Dar es Salaam

Hdshl

Arusha

Total

1.2

682,500 - 819,000
84,000 100,800
91,000 109,200

- 857,500 1,029,000

The total amount of refuse produced in Dar:es:Salaam in 1985 can be

refuse produced from small markets) = 684

obtained as follows: 488 t/day (for domestic wastes) + 196 t/day (for

_ Discharge Amount of Domestic Waste in Target Year (1990)

Iten ' ' Population served o
Oclglnal by refuse Refuse amount
untt collection {t/day)
Calculation {xg/man day}
e {persons)
formmla _ _
City nama @ )] @D x @ x 107}
Gar ¢s Salaam 1,217,000 609
o ! 170,000 85
osht 0.5 | ‘
Arusha 173,000 8?7
Total 1,560,000 171
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Diacharée Anount- of Small Market Refuséi1néTargpt;Yéar'(i990)

Iten 0“15:2513 Number of lmall ‘Refuse amcunt:
i un : . }
- : _ narket . Ie/dar)
Catculstion (bfdayd o | T ]
—_-forosla e e et e
City nama ) @ @ o B @ @
Dav es Saleam 4 : i --.49,'-_ - :1?§ S :
i Tatl ) B
] eawen r°9°b; r:?c:;tv " avisga imunt
C\CalewtabioA tb/man dayi| g:!::::::“ - “{‘hﬂ .
torwils _ : - : ‘ N S—
Clty race . @ @ - @ l@‘ :
Dar o8 Salvan ) Cese . | e | .
fial t BT UG TR EEE _
Musa ST e T Y s e AR i
B2 IR R AR R X7 - FHT I il MANICREE ;

The total amount of refuss produced in Dar es Salaam as of thg:f
target year, 1990, can be calculated as follows:. o

609 t/day (for domestic refuse) + 196 tlday (for rafuse produced
from small markets) = 805 t/éay . :

_§~3-3 Qu;lify of Refuse
Accordiﬁg ?o the Answ#r 3;vép;byﬁfhéhéity ééﬁnbii;'iéfaﬁhﬁih¢lﬁdei
(1) gardbage,
(2) ash,
(3):-cﬁarcdal.
(4) empty iina and'brbkéﬁ b#ttlea,'
(5) paper;
(6) fndustrial yastes, and
(7) remains of old bullding materials,



Item (1) ~ (3) account for approximately 75% of the total amount of
refuse, as reported in the Answer. Garbage accounts for the largest
f'percentage among ordinary wastes, followed by paper. This is similar to:
i that in many other cities, Significant characteristics are that a large
i amount of ash and charcoal is contained in the refuse.'

o A-3=4 'Vehiclé.allocation pian'ic Dar es Ssisam.

Solid wastes will be collected and carried by refuse collection
trucks to the final disposal site, “Sewage will be collected from pits_in
1 each house by{cesspit emptiers and carried to the sewage treatment plant.

(1) 'Estsblishing of design eriteria

Design criteria ucre establishcd as1f0110ﬁst
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Item -

Ratlonale

o Setting

_ .|  ¢conditions
POpulation qrowth rate Acoordins to the atatoments s
in the master plan » : :
1atget year Az the middle year from 1990 year
1987 %o 1994 o
Service hours 8100 RM = 2;00 PM . |6 hours
No., of trips Judged by sexrvice hours . B Twice o
g [Loeding ameunt — |B0Y Eﬁsﬁzmﬁ hofrs [0V
g [ Pelivery distance K I km
& Dalivery' speed 25 kn/h

Coverage of sewage
systems

Based on survey of locals

- Eggg_ssegﬁ%x

Sewage

Pexr-houss popula~ [populaticn (ne«of  (ng.of o
tion use popu n_mUnuOi~  homes in  homes in 6 peoples
— ' PRl aTen) rura% urbn? _ _ .

coequeney of 1,300,000 (29,129 + 188,493). 6,2640nce/two months
Colledtion hours |ouction time - BInutes

Pre- and post-work

preparation time =~ 3 minutes 8 minutea/

Transfer time -2 minuteg _ [house

Total 8 minutes/

. — housg. i

Pelivery distance 3 km
to the final
disposal site _ .
Delivery speed o 25 km/h
Peldivery time {3 kn + 25 km/h = 7.2 minutes |7 minu;gg
Discharge time 110 ninutes
Qapacity of 6,000 £
emptier ,
Sewage amount 1.2 £/man day x 6 persons 216 &/mouse
per house (1 month}|x 30 days _{per month

house (2 months)

Sewage amount per

216 Y/nousa x 2 months .

2

32 i/house ger
-mon intek-

Collectable time

- (SGrVIG hou

=5 hOUESi‘Zi ~ {Dalivy

T

[
ery hour x 2-5 min,x 2} - Sewa edis-2 hours and
for a trip que time=10 min,) ~ 156 mfnutes 36 minutes
Collectable houses (Colleo&dble time=Y50 win. ) f{T3me | '
. OY raw sewage 1 fon|19 houses
for one trip 3uh¢usaa=3 mgn.} = ﬁgusigf on

*Dar eo Salapm Master Plan Marohall Hacklin Mongahan Limited
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(2) BRefuse

-~ -Number of Trucks Required for Collétting'Domestic.Wastes

g _Pbpul,'a't‘ion served | _Rét‘u?e amount Number of trucks
by colléction {t/day} needed -
s Value in column value in.column
Calculation PR oy -
\eormula D x0.5 kg/man day ()i(s tonsx0.6x2
— x10-3 trips}
At present - '
(1985 275,000 88 32
In tal’(jet
year {1990) 1,217,000 609 48

Nuober of Trucks Required.for Collecting.sﬁali Markets Wastes

Calculatiom

®

.

Refuse amount {t/day) ” Humber of trucks needed °
formula ‘ ' " Value in columa
(D: (8 tons x 0.8 x 2
trips) _ o
At present 196 16
{1985) _
In taréet year
16
(1990) 176
(3) Sewage
—o® R @
'FQ‘( Fopulation [Number of houses| Number of “ 1 Nueher of -
o%% sexved by col- collected per l_ehgucslgsegoé;_ trucks negded
. @"; Lection __month cted p b/ R
A value in col~ . : :
? umn@% pexr- @.'25 : @.' :{19)(2)
house popula- ’ .
> tion 3 _2 :
?:gggfsen‘ 682,500 $6,875 2,275 60
R e s
¥ / .
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4-3-5 Vehicle allocation plan in Moshi

Refusé will be coilected and carried by refuse cbllectors to the
final dieposal site,

Sewage- will be collected from pita in each ﬁouse by

cesspit emptiers and carried to the sewage treatment plan.

(1) Establishing of design ctiteria

Design criteria were established as follows:

Iten Rationale cfzgf:'fin.
Population growth rate |Relesesed Dy Town couacil 5.9
Target year 49 the niddle ysar frOm 1930 year _.~-:
R 1987 to 1954
Service hours 8100 AM '~ 2:00 PH 6 houxrs
Ho. of trips Judged by service hours Twice
. ) e IR TEIUSE GUSILE T

g Loading amount an E restrictions of service hosrs |20

% Delivery distance 3 ke

% | pelivery spesd 125 xm/m -

Coverage of sewage
systens

Based on survey of lecale

~mﬂw

Per-house popula=-
tion

- ino.
(gfpu 2 ggusggi

130,000 + 18,877 6.%

e fiEb

7 peeplas

frequency of
collection

Onicastwo penthel |

Collection hours

Suction time - 3 minutes

Pre- and post-work

prepaxation time ~ 3 minutes & minutes/
Transfer time - 2 miputes  [house
| Total e ginutsi/
: . ouge : .
DPelivery distance: : 3 kn
to the fipnal
disposal site .
Delivery speed _ 25 ko/h
8| belivery time 3 kn t 25 Jm/h = 2.2 minutes ? minutes
i bDischarge time 10 minutes
Capacity of .
cpptier 8000 % :
Sewage amount 1.2 &/man day x 71 persons 252 A/ne
per house (1 monthl|yx 30 days per mofzzn

Sewage ampount per
house {2 months)

126_£/hou|e ¥ 2 nonths

SM R/house
-?on{g integfr

(Pervice bbutllb hﬁurfiil- (Uéliv

Collectable time

ery hour x 2=7 min,x 2) - & 32 hours and
for a trip ShArge Einesio min) 3156‘?&3&‘: 36 minutes
Collectable houses fColiecta?Ie tine=150 min TV (Ties

required
for one trip paguhouses- ;z:.ftwafg cgiiﬁf‘°"‘9 houses
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(2) Refuse

Kumber of Trucks Required for Collecting Domestic Wastes

o ' Popula;ib’n_-served Re€ise amount | Number of trucks
~+ |by collection {t/day) needed
Calculation} _ . Value in column | value in column
formula : - | Dx0,5 kg/man day | (@t (8 eonsx0.6x2
— : x10-3 trips)
At present - : ' :
il?_ﬁS) . 120,000 60 5
In target : .
year (1930} 170,000 15 _ 6
(2) Sewage
#(:,‘} ; Popalation umbér of housesl Number of - :Nu"mber of
2, Yo, - : -
%, N\ [served by col- | collected per houses ¢ol- :
%'5'( ‘:a"." . lection . - month lected per dayt'kas neede@
{ Y, _ Value in col-
- fuma (D) 3 per- . '
house popula- @: 25 @+ aex2
rion ¢ 2 . :
At present Py i
uogs) . 84,000 6,000 240 7
In target o : : -
year {1930) 119,000 8,000 340 9

4-3-6 Vehicle allocation plan in Arusha

Refuse will be collected and carried by refuse collectors to the
final disposal site. Sewage will be collected from pits in each house by .
 cesspit emptiers which and carried to the sewage treatment plant.

- (i) Establishing 6f design criterfa

Design Criteria were established as follows:
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Satting

Liewm Retionale . sitlons |
Pogalatica gravih rate ) 5.9
Targek year ’ © |eased cu wervice 11fe o uuck. i3 1990
7 y*uu ater) i
Sexvice hours . . (800 M= 200 PR n hours
o, of trips . - Judged by sexvice hours - - frwice ¢
- g 3 m‘au'-v{rir‘r{mx?.. 7 ATy
1 Loeding amount o castelclions of service i G
| oelivery distance o 3 kn
e el bvaiy speed = . 3 xa/h ]
B . + of g+
Covirage of sewage [lased on hmy of Iocale .
systeay ggsi meﬁf
Fer-houss gopula-+ {Pm}l' {,‘::’.".,,
tica lgo.ooo 118,877 = 6.9 ? .
Feeqency of . Onceftvg monkhs
coltection ) . .
Sytilon tine ~ Jwlrutes ) ] Lo

Collection hours |
?re- &nd post-work

preparation tics - 3 mfnutes : |3 @inutes/
Transber time - 2 ainytey Do s
Tokal 2 mirytes
Delivery distance . . 3 ke
ta the final :
disposal rice
Celivery speed 5 a/n
2 lcelivecy tine Y ka ¥ 2% kn/h o= 7.7 atnutes ? aingptes
l; Cisthicge tlme 10 minutas
Cepicity of . ) : 5,600 |
eaptier, o : N L
Sgwaje amount 1.2 l/:.u Gay n 7 peraong o 1352 Limouse
P house {1 moathl]e 30 days i | jPer month .
Sevage apcuit per (126 Uhouse x 2 mm.h; o 1584 1/mésse pex

huse (1 Boathe) 2‘::0512\ inter-

Colieceable tlza

(senr!cc h&i‘i-smn-zl R e and

N H X2l min.x 3} = Sewige Al
for & teip . {chirge tlu-lo win.] = 155 ninutes 136 alnytes
Collectable houses [ (CoTTeTealln }lﬁ"iﬁ L 1*¢{¢';ionl9 houses
for one trip rer houuz-& » f i$ houses

(2) Refuse

Kumber of Trucks Required for Collecting Domestib Wastes

Population served Refuse amount Number of trucks
by collection : (t/day) needed - 4
Calculation Value in column -Value in column
formula @x{) 5 kg/man day @ {8 tonsx0, 6><2
i x10-3 _ trips)
At present :
(1985) 130,000 65 _ 6
In target | R
year (1990} 173,000 87 7
S
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(3) Sewage

a7 - { ' Population Nunber ?f_hc‘ugsgsl' Nqn‘ber of | wumber of
0%% i [served by col~= | collected per houses ¢ol- b, vs needed
@‘:’é' lection . |. month . - | lected pexr day
R %, ' Vall& in col- _ T
‘ umn (D) ¢ per- . {2 (19 x 3
house popola- @ 2 @ ( )
. : tion & ¢ - o
At prasent - ; .
(1985) 91,000 : 6,500 260 ) 7
In target ‘ ) : ‘ ] '
year (1990) 121:190 8,605 . 346 10

4-3-7 Planned allocation of vehicle (for the planned target year, 1990)

The required number of trucks for each city'is calculated in Items
4-3-4 - 4-3-p,

(1) Refuse collectors

" In consideration of local characteristics of Refuse, fncluding
weight loss due to evaporation of molsture, improvement of transport
capacityjndue to improved maintenance and combimation there of, roughly
70% of the required number of trucks in considered as a suffice

ient allocation,
{(2) Cesspit emptiers

In cOnSi&efation of 10c51 characéefistics of sewage, Including
evaporation rafé, seepage into fhe ground, and Increased transport
capaCi;y and éelf—treatment; as well as 1mprovemeﬁ§ of sewage treatment
facilities in_the three cities, approximately 40% of the required number
6f cesspit emptiers, which Is lower than that for refuse, is considered

as a sufficient allocation,
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Refuse ]  Fuppiled . Nocassary - | Rate of
City nass ampunt | - Wo. of - No. of  {which pest
: ) it/8ay) frucke {rucks &ezands
Dac o8 Salaax [ 44 B 1 B R {1
Mosht TR 4 e .
Arusha B 1 s 7 i "
Total m 53 7 .
Svage Supplisd | Necesmcy | Pate of
City name apount’ T He. of No, of which pest
. (t/day) frucks frucks dezands
bar as Sslexa | 102,200 | 290 | . 3 sov
Moshi ‘ 142,800 e » |
Arusna ' 48,200 4 N .
Total 1,310,280 M ' 9l. .

The following figures are calculafed' out of 1985 when the survey was
conducted, Based on figure stated in Items 4"3-4_ = 4-3-6, the reciuired
number of vehicles for each city is calculated, Ratio of the number of
vehicles to be supplied under the project to the reguired number of
refuse collectors in 1985 is approximately 80%,

- Relume Supplisd Becessary Ate of
City name - smount « No. of . No. of which et
: : (t/dsy) frucks frucks | demands
Dar &3 Salaanm &84 [88) - B C I L 11
Naehi 8 M [ i S8 '
Arushs . &% (8} 5 :_ [ "
Total 8101100} 53 . - "

Likewise, ratio of the number of vehicles to be supplied under the
project to the required number of cesspit emptiers in 1985 is
approximately 50%,
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city oz [ amme ] et | Mo | save ot
- , {e/day) Lrucks . . frucks demands
Dar a3 Salaanm 319,000 {80) ) 2§ &80 H1H ) '
Bashi . 100,800 [10j 4 ? . -
Arusha 109,200 {10} 4 .7 *
Total 1,029,003(100]) 37 4 -
»

4-3-8 Outline of project
(1) vVehicles and materials to be'supﬁiied

Quantity of Machines and Materials
to be Provided and their Allocation Plan

Refuse collection truck | Cesspit emptier Spare parts
{Vehicle) {vehicle} .
Dar 3 Salaanm ) 44 .29 1 set
Noshl _ 4 _ 4 "
Arusha 5 _ 4 "
Total 53 37

(2) Operation éystem of supplied vehicles and materials

In order to aperate vehicles and equipment to be supplied fn the

project, the follewing number of workers wilt be required:

~a—ﬁﬁh~‘55_“hh Vehicle operator Assistant Labour | Total

Refuse collection truck

1 1 2 4
{vehicle)
Cesspit emptier 1 - 2 3
{vehicle)
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4-3-9 Equipment specifications

As a result ofaatﬁdyfdn capacity, capability, etq., 5&3@6 6p design
policy and:cfiteria;'specifiqatidns for vehicles and:matériale were
established as follows, ' ' '

(1) Refuse collection trunk

Type: Rear dump truck specially &esigﬁed for refuse loading

Maxioum loading capacity: No less than B;OOOIRQ, N
Approximately 16 o®

Drive type: 4 x 2

Engine! Diéselﬁengine_with maxinum output of 225 Ps or more
(2) Cesspit emptier

Type: Ceaspit emptier

Maxinun loading capacity: No léés than 6;00'k§i
Tang containing capacity: No less fhan G,Ob liiters
Drive type: 4 x.2 o \

Engihe: Diesel engine with the maximum output of 160 Ps or more
4-3-10  Others

Spare parts for vehicles and pbrtéble equipﬁent and tools reguired
at the workshops, R
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* GHAPTER 5 PROJECT IMPLEMENTATION PLAN

51 Prbjéét’fmplementation'Body -

The project will be implened by the City Councils of each c¢ity, and

the ?rime Minister's Office.

5-2 .Project'lﬁpléméntatibn'Schedule

The period required for 1mp1ementation of the project is

approximately ‘13,5 months after exchange of official agreement (EIN).

1nc1uding 5 months be for procurement of vehicles and equipment.

Table S5-1 'Preliminary Implementation Schedule :

;ﬂKXﬂh

Actlvity

to

i2

13

E/N
P:eporanon of
speCf‘icoﬁons

Tendq

Tender
evaluation
Equipment -
material ‘procurs-
ment .
Equiprment
moterial. trans-

Acceplonce '

= o=y

Tehder notice
Clesing |
=

Contr

et

Shipg

Ins

Delivery :

bection
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5-3 Consulting Services

The project will be implemented in accordance with the schedule
shown in Table 5-1, starting after the signing of official agreement
(E/N). Consulting services will be Japan's Grand Aid system as follows:
(1) Consultant contract with the Government of Tanzania ..

o verification of the contract by the Government of Japan, ..

¢ {ssuance of A/P (Authorization tb:pay)4by'the~Government of Tanzania
to a Japanese bank dealing with foreign currency exchange. .

{2) Preparation of special specifications and tender docunents by the

consultant
o verification of the documen:a'by'the.Govetnment of Tanzania
(3) Tender preparation, procedure, and evaluation for procurement of
vehicles and equipment, by the consultant on behalf of the &

Government of Tanzania

o service contract between Japanese suppliers and the Goverament of .
Tanzania . o | '

‘o 'varification of the contraet by . ‘the Government of Japan and issuance_
of A/P (authorization to pay) by the GOVernment of Japan.

(4) 'Attandance at inapectidn and delivety after procurenent;rnhiinéntf
and unloading of vehicles and instrument equipment by the
 consu1tant.‘

NOTE:

denotes services to be provided by the consultant,
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5-4 OQperation and Maintenance
5-4-1 ;Bhﬁpoﬁer plan
The cleaning aervices ulll be provided by each City or Town Council,

and the Health Depart-ent will directly operate the project. The
manpower plan fs shown below.

_City

Type Of work Par es Salaam Woshi . Axusha
Sanitation dépattment
"¢hief sanitation *_ ' 1 I S 1
engineer : , ‘ ‘ _ - : :
Controller : 1 1 1 R _.K 1
Qperation officer 3 ' 2 _ 2
Supervisor ' : 3 . "3
Persbn in charge of
collection and trans-
portation o _
Vehicle operator : 73 8 -9
- Assistant o 44 T4 -5
Labouf : : 46 16 16
wWorkshop
Engineer 2 1.
Mechanic 16 10 10
“Welder '
- Smith
Electrician _ S
Store keeper 5 5 B
Labour 20 20 20
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3-4»-2 Direct Operating Coste
The cost item includes the depreciation cost for vehiclca and
equipment, which accounts for najor portion of the total cont. and

Opcration cost (the labor cast for oporation ts stated 1n tho !ollowing
item) . ' e

{1) Estimation basis

1 Cost for fuel and oil
The unit price of light oil ig estimated {n Tanzanian hchilling
per 1 litre as of October 1985. while the cost £or oil is
calculated as 10% of the fuel cost, ' o

2 Cost for-maintonance and repair work
Since parts are supplied and the labor cost is 1nc1udnd in the
general labor cost item, the cost for maintenance and repsir
work ie calculated at 10X of the agtuai repair work_ooat._

3  Adaninfetration

The control cost, mainly 1nuuran§ejexpsnsaa. io cglcuiqted at 53X
of the baeic price (the remaining undepreciated value),

{2) Results
Eatimated dizect equipmcnt and material ¢coats are oummariznd in :

Table 5-2. The annual costs will be approx. 1,6 m!lllon Te for Dar o
Salaam, approx. 200,000 Ts for Arusha and approx. 200,00 Ts for Hbshi.



Summary of Annual Equipment and Material (unit: Ts)

Dar és Salaam -

' - cost for .
1
N::'::d maintenance Coc_n:’r: . Subtotal
) . ? . and repairs
Aefuse cottection 851,000 | 65,000 nr00 . | 939,000
Cesspit emprie: - 471,000 47,000 141,000 659,000
Total. 1,128,000 112,000 | 358,000 | 1,598,000
Arusha
o " ¢ost tor
Fuel and maintenance Control Sybrotal
qgreass 3 [T
- and rtpai._ts :
Refuse céllecclon L T o
truck _ | es000 | _.8.090 26,000 .;21__.000.
Cesspit emprier © 71,000 17,000 22,000 .{ 100,000
. Toual 156,000 15,000 30,000 221,000
Moshi
Cost for
Fuel _md maintsnance Convral subtotal
greaas and repairs cost
Rafuse collection 71,000 1,000 23,000 101,000
tryck .
Cesspit emptier 71,000 7,000 22,000 100,000
Total 142,000 14,000 15,000 201,000

5-4-3 Labor cost disposal

(1) Estimation bas}e
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1 Unit lsbor cost

Labor cost is c0mpr19ed of the following 1tenis! (baeic salary)
.+ {allowance for livelihOOd) + (overtime allowance) + (allowance
for sanitation) Itema other than basic salary are indieated

as a percentage of the basic daily salary (1001 for allowance
:for 11ve11hcod. 20% for overtime ‘work chargea and 10! for
ellovance for sanitation) In other works, per-day labor cost
_ie 2.3 times that of daily salary. Based on this calculstion,
the unit labor cost was established below. ‘

Table 5-3 Unit labour Cost

~——

~ | Bdnio'halaryA' ; Unit of labour cost
Oporator 2478 . 55§
Assistant ' 218 ;_ | _i:sizrs_,_
Labour - | . 17718 o 3918

Currency eicﬁhnge rate! 1 US$ = 202 yen
- 1 USS = 16,44 Ts

2  Manpower requirements

Manpower requirements were_deteréined'fOr each type of work and city
followa: (Refer to 4-3-8, P,47) ' e

Dar es sélaam

Oparator | Assistant Labour Subtotal
Refuse collection 44 Y a8 76
truck _
Cesspit emptier | 29 - 58 87
Total ' 73 44 146 263
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Arxusha

Operator | Assistant | - Labour . - Subtotal
Rgfusércbllectﬁon i 5 g 10 a0 -
truck . | . -
Cesspit emptié: ) 4 . - 8 12
Total 9 5. 18 32
- Moshi
Operator | Assistant Labour Subtotal
Refuse collection -
truck - 4 4 8 16
_Cesspit émptie_r - 4 - 8 12
Total 8 q 16 28
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(2) Results

Based .on the above conditions, the estimated labor cost for opera~
cion is summarized in Table 5~ 5.” Theé annual 1abor cost necesaary tOr
operation of vehicles and instruments for this project 13 approx. 4, 3
million Ts for Dar es Salaam, approx.. 530 000 million Ts for.Arusha’ and
approx. 460,000 million Ts for Moshi, :

Table 5-5

* Dar es Salaam

annual'laﬁoﬁrucoét.fT.éi

Refuse collection truck . ,2'955'0007'
‘Césspit emptiey. 1;407,600 R
Total . 4,362,000

Arusha

Annual labour cost (T.S}

Refuée collection truck 268,000'
Cesspit emptier 194,000
Total | 462,000

Moshi

Annual labour cost fT;S)

Refuse collection truck éBB,OOO
Cesspit emptier 194;000
Total 462,000
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5-4-4 Per-unit disposal cost

The annual operating cost requived for vehicles and equipment is
- sunmarized in Table 5-6. (totaling figures in Tables 5-2 and 5-5)

~ Table 5-6
Total cost {T.5.)
"}Refuse collec- Cesspit
tion truck emptier
Dar es Salaam 3,894,000 2,066,000
Arusha 456,000 |- 294,000
Moshi 369,000 . 294,000

Baséd on the above operation cost the treatment cost per ton of
_refuse.ahd sewage for each district was calculated. The amount of refuse
for each type of work planned in CHAPTER 4, and summarized in Table. The
amount of sewage was expressed as the annual amount of sewage carried by

cesspit emptiers.

Table 5-7
Dar es Salaan Arusha Roahi
Refuse collection 805 81 85
truck (vehicle)
pack lildgy
Cesspit emptier’ o 45 2 .
(vehicle) (9/day)| 1+9%22:280 145,200 142,800
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From on the above table, the collection cost of refuse and sewage is

was destimated as shown 1In Table 5-8.

'Tab1e $-8
< Total cost (T.8.) °
|retuse collec- Casspit -
tion truck emptier .
. —— X {per_tonli(per kilolitters)

Dar és Salaauw SRR | 1 ' 6
Arusha N }2  g
Moswi - - [ g2 | o e
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CHAPTER 6 PROJECT EVALUATION

6-1 * Validity of the Project

’sinéé'lgso; Government of Tanzania has been forced to subsiantially
réddcé?impdffs; dué to the decrease in output of the primary-industry,
chiefly agricultural products, and due to the increase of ofl price
throughqu; the world. The cleansing sérvices in Taunzania has been
established and prepared for necessary equipment” at the time when the
natlonal_ecdnoﬁic condition was well and it can be said that the
cleaﬁéiﬁQ:séf?iCes'in'Taﬁiaﬁfaﬁhaveftﬁe'potential'éapaéitiés on the
bpefétiéniéﬁd maintenance of the collection vehicles including manpower
required ‘such as mechani¢s., However, the above-mentioned economic
'_situétiéﬁ catses severe lack of nécessary vehicles and their spare pafts

for maintafning the sound public health conditdons.

Therefore, it is conceivable that this Japan's Grant Ald Program
will bring about possitive effects on the promotion of systematic
iuprovement for cleaning services; namely, strengthening of ‘department of
each eity council in charge of the cleansing service, favorable turnout
of environméntal health conditions due to operation of c¢ollection
“vehiéles, streamiining of repairing works for disable vehicles,
tmplemédntation of training prdgrém'for‘éhgineers and mechani¢ as well as
the cooperation of'citizéns in fmprovement of ‘public health as a result

of better cleaning service.

It has direct effects on the life of citizens whether the cleansing
service 1s stagnant or activated, Therefore, the realization of the
Project by'this grant ald program is expected to provide an opportunity
for creating favorable cycle, using the revenues of collecting the

cleansing service charge and fmprovement of estsblishing sound wastes

management .

- 53 -



6-2 Feasibility on Effective Use of Vehicles and Haterisls .

All vehicles to be supplied‘to Tdhzania through this graﬁt aid
program have the same function as that of vehicles preaently used in .
cities, and thus can be opetated with0ut any special training. For
waintenance of the vehicles, since portable repair and adjustment tools
will be attached as well as épare:parts fdrfthé Veﬁiélka,.the effective
utilization of che.vehicles can be expected,

6-3 - Adequacy of Hanpower Plan

Each city council, which is the project executing body, will S
supplement manpower f£or the maintenance and repair of the vehicles to be
_ granted according to the traiuning plan in additfon to the existing _
staffere, In this manpower plan, therefore, direct operation thﬁfefg
such as drivers; assistants and workers for the. vehicles are.calculated,
For this reason, this manpoyer plan is considered to be proper for this
grant aid project,

6~4 Pertinenéy of Operation and Maintenance Plan .

For the operation and maintenance plan fuel and lubricants e
naintenance and repair and operation cost for the vehiclea to be provided
by this project are estimated in addition to the present operation and
maintenance structure of each City Council, This operation and
malntenance plan.is congidered to be édequatg..
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CHAPTER 7° CONCLUSION AND RECOMMENDATIONS

7-1 Conclugdon
It i3 considered that the basic deéign study for this Grand Aid

Program will gréatly contribute to the: prbmd‘tic‘;ﬁ of inprovement of refuse -

management: in the 3 c¢itles where this study’ was actually conducted, as’
well’ ‘as” to that” of other citles which aré onder- the same’ ¢ondit10ns as
‘thése 3 citles in terms of organization, operation 4nd ‘maintenance of
refuse management.' it 1s desirable to_continuously promote’ the
"improvement’ of - tefusé”managéﬁént;'taklng;1nto:aé¢6uﬁtithé;éhﬁua[-inéreése
in pbpﬁlatioﬁ. ‘The establishment of financfal foundatibn is éssential’
-for proper préparation of veéhicles, ﬁersonnel tratning’ and
highly- efficient operation of the cleansing service, It 1§ cousidered:
that esséntial'élements in this regard are stated in this repoft thfough
the basic design study study. - ' ‘ R

It ¢ah be sald that the refuse management frame in Tanzania has been
already established and has experience and achlevements in' the field of
‘operation and Wailntenance in 1ts own way, - Therefore, this basic design

study is expected to contribute to imprbve the present refuse management .

- If this’ project steps in 1mplementation stage; the {mproved
cleénsing services can obtain the cooperation of citizens., As a result,
“sound circulatiOn 'stich ‘as’ the increase of the government revenue and
'imprOVement of cleansing services 1s expected. " Moreover, a balanced
'cleansing gervice will contribute not ‘only. to imptoVe refuse management
“but also to better public health conditions. T '
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7-2 Recommendations

Based on the results of this basic design study on public health in
the United Republic of Tanzania, the recommendations are stated as
follows:

(1) Recommendation on collection charge for refuse

In many of advanced countries their collection charge systems for
refuse are presently baged on a beneficlary-pay principle, and per-capita
cost has been incfeasing year by year., In order to promote‘imptévement
in refuse collection service, it is essential to establish the financial
basis. Therefore, it 1s necessary to 1ntroduce this principlg in
Tanzania, BSpecifically, the charge should be fncreased a¢cording to the
hike in prices,

(2) Recommendation concerning récruit and training of personnel

It is prerequisite to assign well-experienced and efficient
personnel for highly-efficient operation of the_cleansing gervice,  In
this regard regular personnel training should be provided in school and
government organizations, | |

(3) Recommendation concerning stérage of spare parts

Since a large amount of apare pafts are supplied by'this project at
once, it is important to eatablish a proper control system of these parts
in order to make sure of efficient and continuous operation of vehicleé
and waterials to be provided. In this regard a waintenance system, |
including spare parts control, should be established,
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(4) Other programs to be performed by Tanzanian side,
a} TImprovement and expansion of warehouse for spare parts
b) Public education on environmental health

¢) Successive performance of scientific study and analysis of refuse

composition.
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I1. Study Schedule

chzdule Pate Day - Description
1 Oct. 7 Mon, Departure from Narita
2 Oct. 8 Twe. Avrival at Amsterdam

Oct. 9 VWed. Départure:£t©§ ﬁmépgrdgm__
Oct, 10 Thu."Arrivél ét Dar'és Salaam L | .,:i,
5 .Oct. il Ffi. Courtééy_v;sit at the.Japaﬁ Embassy
| . Cq;rtegy‘ﬁi;i£Jét=gﬁé.ﬁiﬁfgé?y.of.fiﬁ#ﬁée
Courtesy.visit at ;he.f¥iﬁe.ﬁiﬁiéfer's Office
6 Oct. 12 Sat, cOufteéy”viéit“at'the'cxiv'ébdncxn':
.Field Suiyey' S B

7 Oct. 13 Sun, Departure from D,S.M. - Discussion with the

Alrport _ _ Officials .of the
: _ T C v Prime Minister's
Arrival at MOSHI Cffice and the
_ o . CITY COUNCIL

8 Oct. 14 Mon. Courtesy visit on the : '
TOWN DIREGTOR
Courtesy visit on RC*,  Fileld survey
RDD%, RPLO*

- Fleld survey and dis-
“¢ussion with the
officials concerned

Arrival at ARUSHA

*RC Mr. Paul Kimiti,.Regional Commissioher
*RDD  Mr. §. K, Masinda, Regional Develo#mént Director

*RPLO Mr. M. A. Suya, Regional Planning Officer



II. Study Schedule (Conf'd)

Schedule

No. Date  Day Description
9 ch. 15 Tue.

10

11

12

13

R TR

15

_ 0¢&3

" Qct,

Oct.

16

17 -

18

19
.20
, 21

Couxrtesy visit on
Municipal Director and
RC, RDD, RPLO

_Field survéy and dis-

cussion with the

offictals conCérned

o Departure from ARUSHA .
- by DIA

Wed.

Thu .

frf;

Satc E

Suho

_Mon,

' Arrival at D S M.

Discussion with the officials of the Prime
Hiuister s

Office and others concerned.

Tﬁe-same _

Sighing the-"Minutes“ﬁaﬁ the Prime Minister's
0ffice visit to the JICA office and the ‘

Japan Embassy to repert on,

Data collection =

Data collection'

‘Peparture from Par es Salaam




iII .Hinutu_ of Discussions

MINUTES OF DISCUssxéﬁ

| ON _' B
pﬁBLIC HEALTH PROJECT
o IN

THE UNITZD REPUBLIC OF TANZANTA

~In reponse to the request made by the Government of” "the Unlted
Republlc of ;anzanla for a Grant Ald of the Publlc Health Pro3ect
(herelnafter referred to as’ "The Proaect"),,the Govarnment of Japan
has despatched throurch the Japan Internat10na1 Cooperatlcn Agency
{JICA), a survey team headed by Hr. hlchlo Sakamoto, Technlcal
Supervisor of Sanltat1on Bureau, hyoto Clty Governnent (here1nafter
referred to -as "The Téam') to conduct the ba31c de31gn stud) ‘on the'

Project for 13 days from October 9th to 21st October, 1985.

The Team has carried puf a”fiéid survey, had a series of
dlscuq31ons and exchanged v1ews w1th the Tanzanlan authorltles:§

concerned w1th the Pro;ect. Q

As a result of the survey and dlscu3510ns, thé'léah:aﬁi tHe
anzanian authorltles have agroed to recommend to thelr respnctlve
Governmentsthat the results: of the d]SCUaSlOHS attached herew1th
should be evamlned towards the reallzatlon of the Pro;ect‘ L
~Par es Salaam; Octcbér’]d§;1985.

\ 8\@\ R

¥r. Mmchlo SnKAI'O’“O M Q(L| W) el JQ(Q\”R.N‘L’

Tean Leader

~ Japanese Survey Team | - QQ..,\ﬁ A ™y WAl O‘FF\
| DA AAULAAN,



2a

ATTACHMENRT

_“he ObJeCtlve of the Pro;ect 15 to prov1de vehlcles for

1mp1ementat10n of solld waste d1sposal and’ sewage u1sposal serv1ces

so as to improve the publlc health ' condltlons in urban

areas in Tanzania.

‘Téniéﬁian‘éﬁfhériﬁies'coﬁcerﬁéd'wili’have;thé'Eptéli

respohsipility to impléMeﬁt}the'Projéct oh‘Tanéahiéﬁiéide.

' Thé Tean will convéy the desire of ‘the Government of Tanzania

to fhe“Gbﬁérﬁﬁent“of'JaPAn'{hat'ihéglatter"hili take nécessary

measﬂres to 6ooperaie in'imﬁlementing the Project within
:the scope ‘of Japan's Economlc Cooperat1on Programne in Grant

form.

*The‘?édzanian authoritiés'ébnéefned have confirMéd’that the

Government of Tanzanla will take nncessary ‘measures as listed

in Adnex II on condltlon that thé Grant Aid by the Government

'of Japan is extended to the Progect.

The Tanzanian authorities concerned have understood and

‘confirmed Japaﬁ]s‘Graﬁt hid System:explainéd'ﬁy the Team.

The objective urban areas of the Project are as follows:

Dar es Sélaam,-ﬁrusha. Tanga, Mwanza, Dodoma, Moshi and

Mbeya.

Vehlcles 1nclud1ng spare parts to be provided will be
flnallzed by the Team based on the request of the 1anzan1an'

side and the result of the study.



ANNEX I

_ Vehicles;réqﬁested by the Government of Tanzania whose cost will

%> borne by the Government of Japan are :

VIS

57 refuse collection trucks with”hydraulié tipbihg’devide with

? to 10 tons loading. capac1ty and. 430essp1tempt1ers wlth 6, 000

litre or larger contazner capa01ty.a,,a

These vehlcles are to be d1str1buted to the C1ty/town ¢oun¢1ls

of the urban areas accordlng to the f011ow1ng dlstrxbutlon plan L

CITY/TOWN

Dar;es'Salagm'u
. Arusha. .
Tanga

Mwanza

Dodoma

Moshi

Mbeya

 REFUSE COLLECTION

CTRUCK -

© 25 units |
6.

BT RO B R

' CESSPIfTA: EMPTIER

16 units

CB

FoE W F



ANNEX 11

Followlng measureas areto be undertaken by the Government of -
Tanzanlaxtﬁtiz“

1. . To provide.data'and infornation necessary.for basic design'

2. To ensure prompt unload1ng. tax exemptlon and custOms 5
=_clearance at the: pcrt of- dlsembarkatlon in Tanzénla and

prompt 1nterna1 transportatlon of the lmported venlcles

and materlals for the proaect.

3,_;};;To exenpt Japanese Natlonals concerned from custom dutles,
internal taxes ~and, other flscal levies which may be 1mposed
in Tanzanla with respect to the supply of the products and

' servzces under” the ver1f1ed contracts.

h, To proV1de and accord necessary perm1531on, llcences and

other authorzsatlon requlred for the Progect.

5. To beer all the expenses other than those to be borne_by the .

_Grant; necessary for the supply of the vehiclesﬂ, o

6. ¢ T6 ‘maintain and use propérly and effectively the vehicles
| for-the Project. .



IV List of Discussion Attendants

(1) Arusha
Ally I. Lesian _Hafor,‘nrusha Municipal Council
F;anpis.a; omari k. Deputy Munlcipal Director
Jumanne Mtenmvu Acting RegiOnal Devleopment Dlrectoz
: s;}z;_Myinéa o '.".' Municipal Tgeasurer '
R. P, Ms}ka‘_ _ _ | i nMUnicibﬁi.ﬁngineérj .
L.L.S. Hollel S Acting Municipal Agricultural Officer
| H.:A;.sﬁfa R ~Actxng Municipal Planner
L. N. Kirway ‘Munlcipal Trade Officer_
I.R.C. Wiboga : Municipal Langd" Development Offlcer
A.F.C. Ndimbo - -ZTMunlcipal Economlst '_ L
Dr. J.E.k;‘MngaQa ) :.,. MunlClpal Officer of Health
T. Mhandi : Minicipal Health Officer
UM, Jonathan'(HRS):':' Manpbﬁer'Hanéggmént'bffiCeri
{2) Mosi
A. S. Malya ) "Chalrman, Mosi Town COunc1l.
A. N. Tasha : .Town pirector, Mosi. Town Coun01l
Paul Kimiti Regional Commissioner, ‘Rilimanjaro
S. K. Masinde " ReéiOnﬁl Developnent Director,
Kilimanjaro
Dr..J. D. Nyalusi ChairmanIOf The Health and Social

Welfare Committee



G. S. xrutu Town Health Officer

: K;C.J; Kuyonza S Tbﬁh Enginéer
0. s. Kivuyo - Town Treasurer

.M, S.'Mkumba S l?ublic'ﬂealth Engineer
G.L.S. Benne Town Planner
5;_Rushbhora .In5pe¢tor Cleasing
Vicent Minja Mechanical Inspector

(3) Prime Minister's Office

J. N. Mallya Senior Finance Management Officer

P.G.L. Affa | Plénning oficer

B. G. Moses Director; Manpower Pev. and Admini-
| stration |

Enil P, B. Sengati . Commissioner for Urban Authpritieé

Chief ndvisor

P, O, chikira Director of Disaster, Emergency and
; Parliamentary Affairs

Lucy Paul - Legal Officer

B. T. Achimpota Local Government Finance Advisor

'(4) Ministry of Finance
S.K.A. Mturi : Asst. Commissioner, External Finance

P. J. Mbena Finance Management Officef, External
' Finance



(5). City Cd\incil - P.H.D. _ _
M. S. Cuflla . _ City Health Officer.. -
G. R. Limbumba . ... - Deputy 'C'i__i_;ykliirecto_r_-'i e

Dr. Moshi E.E. - - . Medical Officer of Health.
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