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PREFACE

In response to the request from the Government of the United Republic of Tanzania, the
Government of Japan decided to conduct the Study on the Solid Waste Management for
Dar es Salaam City in the United Republic of Tanzania and entrusted the study to the Japan

International Cooperation Agency (JICA).

JICA sent to Tanzania a study tea headed by Mr. Susumu Shimura, KOKUSAI KOGYO
CO., LTD., three times between February 1996 to August 1997,

The team Yeld discussions with the officials concerned of the Government of Tanzania, and
conducted filed surveys at the study area.  After the tcam returned to Japan, further studies

were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of

the Uniled Republic of Tanzania for their close cooperation extended to the team.

September, 1997

Kimio Fujita
President
Japan Internatinal Cooperation Agency
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September 1997
Mr. Kimio Fujila
President
Japan International Cooperation Agency

Dear Mr. Fujita
Letter of Transmittal

We are pleased to submit to you the report on the study of Solid Waste Management for
Dar ¢s Salaam City in the United Republic of Tanzania.

This report conlains the urban environment sanitation study, the solid waste management
master plan until the year 2005 and the feasibilily study on the first priority projects which
cover 3% wards in Dar es Salaam.

The urban environment sanitation study identified the importance of solid waste
management in various public services after assessing the present sanitary condition of Dar

es Salaam.

The master plan comprises the forecast of future waste generation, planning framework
with phased goals / targets / strategies, technical system and institutional system. Since the
improvement of the institutional system is required to malerialize the master plan and to
cstablish a sustainable solid waste management system, eight items proposed on
improvement of the institutionat system, including establishing the independent solid waste
management authority, were recommended.

The feasibility study was conducted on the first priority project consisting of improvement
of refuse collection and transportation system, construction of the new Kunduchi disposal
site, improvement of the maintenance workshop, etc. The project was evalvated from
financial, economical, technical, secial and environmental views. It found it would be

feasible in all aspects.

Four pilet projects were conducted during the study. One of them, the enhancement of
public awareness which was so called “Beautify Your City” campaign provoked response
from many citizens.

We wish-to take this opportunity to express our sincere gratilude to your Agency, the
Ministry of Foreign Affairs, the Ministry of Health and Welfare and the Environmental
Agency. And in the United Republic of Tanzania, we also wish to express our deep
gratitude to the Prime Minister’s Office, Dar es Salaam City Commission, the Embassy of
Japan and the JICA office in the United Republic of Tanzania.

Finally, we hope that this report will help to enhance the solid waste management and the
urban environment sanitation in Dar ¢s Salaam

Respectfully,

OFT

Susumu Shimura

Team Leader

The Study of the Solid Waste Management
for Dar es Salaam City in the United
Republic of Tanzania
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List of Volumes

Volume | Execulive Summary

Volume 11 Main Report for the Master Plan
Volume Il Main Report for the Feasibility Study
Volume IV Annex

Volume V Data Book

This is the Main Report for the Master Plan.

In this report, the project cost is cstimated using the February 1997 price and at an
exchange rate of 1US$ = 120.85 Japanese Yen = 597.8 Tanzanian Shilling
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Plate 2 : Waste Amount and C omposition Survey
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Concession contract

Contracting out

Concessionaire
Special RCC

Informal waste

Glossary

A contract system in which the contractor which is eatrusted
refuse collection and transporlation work in a certain area are
granted the right to collect RCC from its beneficiaries.

A contract system in which the clicnt make payment to the
coalractor in return for performing refuse collection and
transportation work.

The contracior that works in the concession contract.

A refuse collection charge which is applied to ali wastes other
than household and informal wastes and also applied to bulky
waste collection, door to door collection, garden waste
collection and any other refuse where collection costs are
generally more expensive than for household waste. DCC
collects Special RCC in this report.

Waste generated through the activilies which do not reflect the
statistic data,
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1.1

1.2

1.2.1

‘Introduction

Background of the Study

The city of Dar es Salaam is the centre for the industrial, commercial and
administrative activities of Tanzania, and has a population of about 2,26 million. Due
to rapid population growth and lack of adequate infrastructure improvement schemes,
the urban environmental condition is deteriorating rapidly.

To solve this problem, the Government of Tanzania formulated the national
environmental action plan with the assistance of the World Bank in June 19%4.
Although the plan proposes the improvement strategy of the urban environment
sanitation, concretc countermeasures have not been proposed yel.

The present solid waste managenient system of the city only collects about 8.1 % of the
total waste generation amount, 1,772 tons per day, due mainly to insufficient and
decrepit equipmenl, Uncollected refuse are mostly stockpiled in vacant lands near
residential areas, thereby deteriorating the sanitary conditions of the town and exposing
the area to dangers of fire. The living environment of neighbouring areas of the
exisling disposal site is also affected by the insanitary disposal operations.

Consequently, the enhancement of the sanitary conditions of the urban environment,
especially through the reinforcement of the cleansing services to cope with the increase
in solid waste generation, and the formulation of a master plan are urgently required.

~ Under such circumstances, the Government of Tanzania officially made a request to

the Government of Japan to implement the study on the solid waste management
(SWM) for Dar ¢s Salaam Cilty in the Republic of Tanzania.

In responsec to this request, the Japan Intcrnational Co-operation Agency (JICA), the
official agency responsible for the implementation of the technical co-operation
programs of the Government of Japan, conducted the Scope of Work for the Study with
the DCC of the Government of Tanzania. Kokusai Kogyo Co., Ltd, carricd out the

Study.

Scope of the Study

“The study arca consisted of thirly-nine wards under the jurisdiction of the Dar es

Salaam City Council as shown in the location map of the study area attached at the front
page.

Objectives of the Study

The objectives of the Study were as follows.

* to identify urban environment sanitation issues after assessing the environmental
conditions of Dar es Salaam City

« o formulate a maslter ptan for the improvement of solid waste management based
on the assessment of the vrban environment

1-1
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* ftoconduct a feasibility study on the first priority project bascd on the master plan

* 1o carry out solid waste management technology transfer through the conduct of
the study

1.2.2 Study Wastes

This study covered household wastes, market wastes, commercial wastes, institutional
wastes and strect sweeping wastes. As far as indusirial and hospital wastes arc
concerned, a rapid diagnosis was carried out based on existing information and data,
and the .general recommendations for the improvement in the management of such
wastes in Dar es Salaam Cily is proposed in the master plan. '

1.2.3 Target year

The master plan c;:)vers the period from 1997 to 2005.
1.3 Policies of the Study
a. Cha_ract_efié!iés-of an SWM Study

The eminent characteristics of an SWM study were as follows.

_* The study had to be carried out during the time when the existing SWM system
was operating. - : o : T 7

* SWMis directly related to the daily life of the people. The proposed plan would

- mot be sufficient and workable if it only considered the intentions of the
administrators and officers concerned in SWM. It had to take the opinions of the
cilizens into consideration as well, ' ' S

"* An appropriate SWM system cannol be established without the mutual
cooperation of the public and administration. In this "context, a proper
understanding of the social and cultural background of the study area was
cssential in the preparation of an SWM plan. o

* The formulation of a solid waste management plan needed the understanding of
the educational background of the residents, their ways of thinking, customs and
traditions, as well as the technical and economic conditions of the present solid
waste management system, and the natural and socio-economic conditions of the
study arca.  Knowledge of these details contributed to the effective
implementation of pilot projects, e.g., waste collection pilot projects, sanifary
landfill operations pilot projects, in the study arca.

b. Policies of the Studies

Upon careful consideration of the characteristics of the solid waste management system
of Dar es Salaam, the following were set up as the basic policies of the Study.

* ‘The most important issue in the formulation of the solid waste management plan
for Dar es Salaam City was guidance in institutional building and consolidation
of the financial system of the cleansing services. Therefore a plan that would
ensure a sustainable solid waste management system should be formulated.

1-2
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1.4

s The solid waste management plan to be formulated suited the conditions in Dar

es Salaam City- and guides the phased implementation of

pProgramimes.

improvement

-+ The plan develops and employs the technologies most apprbpriaté for the solid
waste management system of Dar es Salaam City.

¢. Joint Study

" With the above-mentioned reasons, the Study Team proposed that the implementation

of the study to be carried out with the cooperation and aclive parlicipation of the
Tanzanian side, especially regarding the following works: '

« public opinion survey

* survey on private contractors of wasle collection and disposal
* study on wasle amount and composmon
* compost market survey

* Survey on SCavengers
g

* survey of recycling system and market for reusable materials
* survey on industrial and medical wastes, including questionnaire survey
+ exccution of .pilot projects
* educational campaign for the residents in COnjlmClan wnlh the pllDl pr()jecl
* Vingunguli disposal site improvement

+ organisational and institutional planmng

* financial planning

» prompt decision making for the selection of sjtes for primary facilitics, level of
the coltection fees and other lmporlant matters which reqwre the dccm()n of the

Tanzanian side.

Key Assumptions

Key Assumprlions used in the Study were as follows;

a. Secio-econimic Conditions

. Deschptions
lterns Unit 1996 | _ 1999 2002 5005
1. Popuiation
Poputation in OSM persons 2,261,000 2,859,000 | 3,736,000 | 5,066,000
Population of the Study Area persens 2,030,000 2,455,000 | 3,066,000 | 3,966,000
Annual Growth Rale %%/year 7.2 7.2 7.2 7.2
2, Economy
GDP million Tsh | 1,830,072 2,118,537 | 2,452,471 | 2,839,042
Annual (ncrease Rate of GDP or
in Real Term 7% 50 5.0 5.0 50
Fulre Budget Scale of e | Lo Tsh 5,910 8,708 12978 | 20,290
Income Level of the Citizens | Tsh/month 20,000 104,200 120,600 139,800
Currency Exchange Rate 1 USS = 597.8 Tsh = ¥120.85
infiation Rale % 10.0 | 10.0 | 10.0 | 10,0
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b. Waste amount and Composition

ltems Unit 1986 1999 2002 2005

1. Waste Amount
1-1 Waste Generation Rales

Household Waste kg/cap/d 0.698 0.698 0638| ° 0.698

Commercial Waste - | kgfcap/d 0.013 0.023 0.032 0.039

Institutional Waste kg/cap/d 0.005 0.005 0.005 0.005

Markel Wasta kg/cap/d 0.017 0.027 0.035 . 0.042

Street Sweeping Waste kg'cap/d 40.390 40,390 40.390 40.390

informal Wasle kg/km/d 0.139 0.119 0.102 0.088 | i3
1-2 Collection Rate of % 5 15 33 52 1

Housechold Wasle '

1-3 Growth Rate of Household | - 0 o 0 : 4]

Waste Generalion Rate
2. Waste Compaosition

Forecast
Kitchen Wasle % 45.03 43 42 42
Paper % 4.07 5 7 8
Textle % 1.10 i -1 3
Plastic % 2.01 3 4 5
Grass % 25.11 24 23 22
Leather and Rubber % Q.71 i 1 1
Metal % 1.65 2 2 2
Glass % 2.90 3 3 3
Soil and Ceramic % 0.33 1 1 1
Others %% 17.069 17 i6 15
Tolal % 100.00 100 100 100
¢. Life Span of Equipment and Facilitics
Life Span (years) Salvage value (%) | 5
Container 7 0
Truck and Heavy FEquipment 7 10
Machinery 15 0
Buildings 36 : 0
Note:  The life span of civil works and facilities other than buildings or the disposal site
depends on the period of its operation.
B
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1.5

d. Executing Bodies and Financial Sources

2005

1997 2002
1.Responsible Body Cleansing unit, Health | Wasle Management | Waste Management
dept. Authority Authority
2.0peration System of _
Collection Service
UA Concessionaire Contractors Contractois
SUPA Concassionaire and DCC, Contractors Contraclors
' oCC . -
SUUA Concessionaira and DCC DCC, Contraclors
OCC )
RA No service No service OCC
3.0peration System of
Disposal Siles
Vingunguti DCC direct Closed Closed
Kunduchi New MECCO - DCC direct { Kinondoni
Municipality
lfala - - liala Municipality
Temeke - - Temeke Municipality
4,Contract System Concession Tender by ward Tender by ward
Lumgp sum contracl Lump sum contract
5.RCC Collected by Alternative 1 Allernative 1
concessionaires Joint-billing with | Joint-billing with
water supply viater supply
Altarnalive 2 Alternative 2
RCC coliection by { RCC collection by
DCC DCC
&.Financial Sources
DCC's service area DCGC's budget Special fund from city | Spedial fund from city

Private contractor's seivice

area

Colection of refuse
collection chaige

taxes as a main
financial source and
RCC

taxes as amain
financial source and
RACC

Work Schedule of the Study

The study commenced in March of 1996 and ended in September of 1997. It was
carried out according to the following three phascs:

Phase 1: Assessment of urban environnient sanitation in Dar es Salaam City

" A. Preparation work in Japan

* Preparation of the inception report

B. First study work in Tanzania, the first half

* Survey of urban environmental condition

Phase 2: Formulation of a selid waste management master plan

C. First study work in Tanzania, the latier half

» Survey of urban environmental condition

Understanding the current solid waste management condition

* Assessment and identification of prablems
+ Preliminary study for the formulation of a solid waste management master plan

D. First study work in Japan

+ Formulation of the solid waste management master plan

1-5




The Study on she Solid Waste Management - JICA
for Dar ¢s Salzam City in the United Republic of Tanzania : KOKUSAI KOGYO GO, LTD.

* Sclection of the first priority project -
Phase 3: Feasibility study on the first priovity project
L. Second study work in Tanzania

* Field Survey for the first priority project
+ Implementation of pilot projecis

F. Second study work in Japan

Py
vl

* Preliminary Design of the first priority project
* Environmental assessment

* Financial plan

* Project evaluation

G. Third study work in Tanzania
» Draft final report formulation
- H. Third study work in Japan

* Final report formulation

1.6  Study Organisation and Persons involved

1.6.1 Study Organisation

L

Dar es Salaam Cily was the Team's counterpart agency and coordinating body in
relation with other governmental and nongovernmental organisations concerned. '

The Dar es Salaam City Council organised a Counterpart Team for the Study Team.
The Counterpart Team consisted of the City Council’s staff in charge of the various
aspects of solid waste management.

The Steering Comimiltee, which was orgamsed by the Tanzanian side, convened at the
time of the submission of the Inception Report, Interim Report and Draft Final Report,
to make the strategic decisions related to the Study.

The Advisory Committee, which was organised by JICA, gave necessary advice to
JICA.

Figure 1-1 shows the study organisationat struclure.

. . Advisory .
Steering conunitlee JICA Commiltee :::g%
L - 1
Dar es Sataam City HCA Study Team
‘Tanzanian Side Japanese Side

Figure 1-1: Study Organisational Struclure
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1.6.2 Persons invoilved

a. Member of T anzaman Steeri mg Committee

Chairman of the Comnnltee * Cily Director, Dar es Salaam Cny Councrl
Sccretary of the Committee - | *  City Medical Officer of Health, Dar s Salaam City
Council

Other Members . - | * Representative of Vice Prcs:dcnt s Office
' : * Representative of Prime Minister’s Office -

Representative of Ministry of Works
* Representative of Ministry of Land Housmg and

Urban Development
* Representative of Ministry of Finance o
* Representative of National Urban Water Aulhonty
* Representative of Ministry of Trade and Irdustries
* Representative of Ministry of Health
* Representative of Planning Commission

.

b. Member of Tanzarian Counterpart

Full Time Counterpart + Mor. Kizito Nkwabi, Gfficer, Health Department

Part Time Counterpart | * Mr. A, R. M. Gamba, City Engineer _

h ' " |'s M. F. T. Ernest, Acting City Planner =

» Mr. M. C. X. Mwihava, Acling Coordmalor of

Solid Waste management

Mr. P. Boma, City Mechanical Engineer

* Mrs. Paulina Lerise, SDP, Member of Solid Waste
management

* Mr. L. C. Ndunguru, Health OfflCCl‘ ((‘leans:ng)

7
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¢. MemberoftheJ ICA Advisory Committee

Chairman, ' Dr. Isam YOKGTA
Solid Waste Management Professor, :
' Laboratory of Environmental Management, Graduate

School of Nutritional and Environmental Scsenc‘ns

: : The University of Sizuoka
Environmental Managemem Tetsuro FUJITSUKA
Plan _ Vice Director,
Strategic Environmental Planning Division,
Environmental Agency
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d. Member of the Study Team

Assignment Expeit Nationality
Team Leader & : Susumu SHIMURA. . lapanese
Solid Waste Management Plan - R
Urban Environment Sanitation (1) & Akira DOI Japancse
Collection and Transport Plan ]
Intermediate Treatment Plan Jacob Skovgaard Pedersen | Panish
Analysis of Solid Waste Composition Precha CHUNTAKORN ‘Thai
Final Disposal Plan & Takeshi TOMIYASU Japanese
Facility Design
Organisational and Institutional Development Luiz Edmundo Costa Leite | Brazilian
Plan .
Financial and Economic Analysis Takehiko OGAWA Japanese
Fnvironmental Impact Assessment & Sean Maithew Finnigan New
Urban Environment Sanitation (2) Zealander
Social Considerations & Hatre MAEDA Japanese
Public Education -
Administrative Coordinator Tomomi ABE Japanese

1.6.3 Reports

The JICA Study Team prepared and submitted the following reports iﬁ English to the

Government of Tanzania,

Report Period of Submission Number of copies submitied

1 { Inception Report early March 1996 20 copies

2 | Progress Report(1) end of May 1996 20 copies

3 | Progress Report(2) end of Augpst 1996 20 copies

4 | Interim Report middle of December 1996 | 20 copies

5 | Progress Report(3) end of March 1997 20 copies

6 | Draft Final Report middle of July 1997 Main report {1): 20 copics
Main report {2): 20 copies
Supporting report: 5 copies
Data book: 3 copies
Summary: 20 copies
E.l.A. report: 10 copies

7 | Final Report October 1997 Main report (1): 40 copies
Mainreport (2): 40 copies
Supporting report: 20 copies
Data book: 10 copies
Summary: 30 copies
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1.6.4 Technology Transfer

The Study Team pursued technology transfer for the Tanzanian counterparts through
the conduct of the following during the study:

* On-the-job training
* Counterpart training in Japan under the Japanese technical cooperation scheme

* Explanation of reports
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