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PREFACFE

In response 1o the request from the Government of the United Republic of Tanzania, the
Government of Japan decided to conduct the Study on the Sclid 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 held discussions with the officials concerned of the Government of Tanzania, and
conducted filed surveys at the study arca.  After the team 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 United Republic of Tanzania for their close cooperation extended to the team.

September, 1997

Cop syt
Kimio Fujita
President
Japan Internatinal Cooperation Agency







September 1997
M. Kimio Fujita
President
Japan International Cooperation Agency

Dear Mr. Fujita
Letter of T'ransmitéal

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

This report contains the urban environment sanitation study, the solid waste management
master plan until the year 2005 and the feasibility study on the first priority projects which
cover 39 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
cs Salaam.

The master plan comprises the forecast of futurc waste generation, planning framework
with phased goals / targets / strategies, technical system and institutional system. Since the
improvement of  the institutional system is required to materialize the masler plan and to
establish a sustainable solid waste management systcm, eight items proposed on
improvement of the inslitutional 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 evaluated from
financial, economical, technical, social and environmental views. It found it would be

feasible in all aspects.

Four pilat 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 gratitude to your Agency, the
Ministry of Forcign 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 Cily Commission, the Embassy of
Japan and the JICA office in the United Republic of Tanzania.

Finally, we hope that this repott witl help to enhance the solid waste management and the
urban environment sanitation in Dar es 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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Summary

1. Municipal Solid Waste Management Master Plan

1.1 Planning Frameworks

a, Goals

“The principal goal of the Solid Waste Management Master Plan is t0 establish a proper

management system for solid waste by the target year 2005 in Dar es

-Salaam Cily, this being the centre of the country’s economic and industrial activities and

where approximately 8% of the national population lives.

Through the establishment of a proper solid waste management system, the Plan aims at:

= preservation of the environment and public health, and

sustainable development of the city; and

‘s promotion and growth of the Tanzanian economy through

gaining foreign investment.

f b. Targets

'In order to achieve the principle goal of the master plan, the targets for major technical system
componeats for each phasc are set up and tabulated in the table below. '

Table: Targets for Establishment of Major Technical System Components

- Phasey - Prasent Phase | Phase il Phasa ill
Components - {1996) {1997 - 1999} {2000 - 2002) {2003 - 2005)
1. Refuse Coilecton Rate
thiban Arca (UA) . 90 % 100% 100% 100%
Semi-Urban Planned Area (SUPA) 17% 0% 50% 0%
Semi-Urban Unplannﬂd Area {SUUA) o 0% 4% 0% : 50%
"~ Rural Area (RA) 0% 0% 0% - 10%
2. Length Covered by Street S.-.'eepmg .o 34 km 50 km| 100 km _ 100 km
Service _
3. Intermediate Treatment and No treatment Promotion of Promotion of Promation of
Hecychng tacittios other than organised recycling |organised recycling |segregation at
pifot on-site compost generation for
and an incinerator - recycling
for medical waste
Rate of Recycting ) ) . .
From Generation Source } 85% 65% B0% 10.0 %
| Total Recycling ) 73% - 7.3% 8.8% 10.5 %
4, Final Disposal - - .
Landfill Sites Vingunguti Vingunguli Kunduchi Kunduchi: Level 2
- : Ralz, Temeke
Sanitary Landfill Level Open Dumping Level 1 Leve! & Level 3

¥ Level 1: controlled tipping method. = _
.2 Level 2: sanitary landfill without liner for leachate

3 I eve! 3: sanitary landfill with liner for the preveation of leachate percolation into the ground

- S5-1
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1.2 Outline of the Solid Waste Management Master Plan

The following table shows the outline of the Solid Waste Management Master Plan.

Table: Outline of the Solid Waste Management Master Plan

Phase Present Phase | Phase 1 Phase i
Componznts {1996) (1997 - 1999) {2000 - 2002} {2003 - 2005)
1. Refuse Collection &
Transpostation
Puopalation in DSM 2,261,000 2,839,000 3,736,000 5,066,000
Fopulation in the study area 2,030,000 2,455 000 3,066,000 3,966,000
Wasle generatinn amount 1,712 2,144 2,678 3,464
(d)
Collection rste of all waste 8% 17% 3% 57%
Colicction rate of houschold - 5% 15% 3% 52%
waste
Waste collection amount 143 362 1,001 1,860
(V) ;
Nos. of households served 23,604 85,640 235,298 479,609
Served population 101,500 358,250 1,011,780 2,062,320
Naon served population 1,928,500 2,086,750 2,054,220 1,903,650
Collection system Point & corb side Point & curb side UA: - UAr
collection ¢collection Curb side collection Curb side co}]echon
SUPA: SUPA:
Curb side collection Curb side collection
and Point cm!edaon and Poinl collection
SUUA: SUUA:
Curb side collection Curd side collection
and Point collection 2nd Point collection
Point collection
Major type of vehicles Tipper TFipper VA - UA: - ’
Skip truck Skip truck 6 ton tipper lnnl-. 4 ton compacior fruck
Traclor taailec Tractor tratler SUPA: SUPA:
& ton lipper lrucl\ and 8 | &tontippertruckand 8
ton skip trucks ton kip trucks
SUVA: SUUA:
6 tons tipper truck and | 6 ton tipper lruck and 8

Transportation system
Executing organisations
DCC

Direct havlage

Dirzct haulage

8 tons skip trucks

Direct haulage

ton skip trecks
RA:

8 ton skip trucks
Birect haulage

dCleansing unit, Health | Cleansing unit, Health | WM authority WM authority

ept dept
Private contractors 5 concessionzires NA . NA NA

Required main equipment B - -

6 ton tipper trucks 14 NA 50 66
8 1on skip trucks 1 NA 67 95
4 ton compactor truck 0 NA 1] 16
Sm' | skip with lids 0 NA 134 - 190
& m’ open skip 3 NA 536 760

No. of workers 317 455

DCC 40 (Aug.1998) NA 152 12

Contraciors 127 (Aug.1996) NA 165 323
Unit cost .
BCC (USBton) 24.85(19%4) NA 2144 17.33

] - (excladmg tipping fee) (excludmg tipping fce)
Private contraclors 13,14 (1994) NA
(USD100) {including dumping
fee)

2. Street Sw tep:ng .

‘Vlelhod of sweeping Manval - Manual Manuaj Manval

Length of sealed regional road 60.7 60.7 100 100

in DSM (k1) :

Length of served road 328 S0 100 100

(km} S :

Operator - Contractors Contractors Contraclors Contractors

Nos. of workers ) : -

Private contractor n 110 22 220
DCC 1 5 5 5
Conltractors 69 165 215 215

Unil cost -

DCC {USD1on) Not avajlable This cost isincluded in | This cast is included in

the collection cost. the collection cosl.

Contractor ~ {USDyton) Not available

Main equipment

Mazanaal

Manazl

Manval work with I;tter
boxes

Manval work vnth litler
boxes

X, Infermediate treatment

*Community based
ptlol composting
facititics

*Simple incineralor for

* No requirement cther
than on-site &
coirmunity based
ones

S-2
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: FPhase Present Phase 1 Phase li Phase 111
Components (1996} {1997 - 1939) 2000 - 2002) (2003 - 2005)
R infectious waste

4. Recycling -

Recychling rate from generation 65% 65% 80% 10.0 %

Overzll recycling rate 13% 3% B8 % 10.8 %

Recycling system * No organised * DCCneads to * Private seclor centred | * Private sector centred
recycling organise gresent system system

recycling system ¢ DCC encourage * DCC promotes the
ofganise recycling separale discharge of
aclivities wastes for recycling |
£, Fina} Disposal -

Method of operation Open dumping Lzvell Level 2 Level20r3

Final disposal site Vingungult Vingongeti Kundachi Level 2 for Kunduchi

Level 3 for llala &
Temeke :

Transporiation distance 8.7 8.7 18 13 (average)
(km)

Operation by DCC DCC WM authority WM avthority

Nos. of workers 11 il 34 85

Tipping fze  (Tshion) 800 800 3,600 6,100

Unit ¢ost (USB1an) NA NA - 5.37 922

Main equipment Bulldozer 1 Bulldezer 1 Bulldozer: 3 Bulldozer: 6

Excavator: 1 Excavaior: 3
Tigper tiuck: 3 Tipper treck: 6
- Pickup: 1 Pickup: 3

6. Maintenance & Repair

Preventive Maintenance Mwananyamala depot Mwapanyamala depat | Nyerere workshop Nycrere workshop

Major repair Mwananyamala depot Mwananyamala depot Private workshop Frivate workshop

Opetation by E & M sec, Works E & M sec, Works WM Avthority WM Authority

Dept., DCC Dept., BCC - -

Nos. of workers 17 17 65 98

7. Public Orgsnisations

Responsible on S§WWM

Compelant zuthorities Health Dept., DCC Healtk Dept., DCC WM auvthority WM auvthority

Operation by Cleansing Sec. Cleansing Sec, WM authority WM avthority

Nos. of staff 10 30 50

8. Financial Matters

Unit SWM Cost R

(Tsh/ton)
Reveaue Source *Tax - * Tax ¢ Tax * Tax
» RCC collected by * RCC collected by ¢ RCC collected by * RCC collected by
CONCESSIONAIIes CORCESSIONAINes joint billing with joint billing with
waler or : waler of
* Special RCC = Special ROC
cotlected by DCC coltected by DCC

Breakdown of Revenue -

Tax (M. Tsh) 296 548 1,165 1,568

RCC (M. Tsh) riof available - - 1426 2,684

Total Revenue not available - 2,591 4,552
(M. Tsh) : -

Total revenue per capita{Tsh) .not available 223 845 1,148

Total revenue per beneliciary not available 1,458 2,561 2,207

(Ish) Coe R

SWM budgit per capitz 160 223 aso 471

S ) .

DCC Budget (M. Tsh) 5910 10,963 23,291 37,368
Tax Revenue (M. Tsh) 2,540 7.062 18,775 32,140
Subsidy (M. Tsh) 3,310 : 3,901 . 4,516 5,228
Tax Forecast Scenado _nol avatlable Moderate Moderaiz Moderate .
Share of SWM budget 5% 5% 5% 5%

Collection Rate of RCC 15 % 15 % 0% 0%

Tasiff Level for RCC 150 or 900 150 of 900 1,250 1,250

{Tsh/month/household)

9. Role of Private Org. - :

SWM services privatised * Pacts of refuse * Parls of refuse ¢ Parts of refuse * Parls of refuse
collection collection collection collection

* Streel sweeping » Street sweeping « Street sweeping * Steack sweeping
Type of contract Concession contract Concesston contract Lump sum confract Lump sum conlract
10. Legislation There are basic Consolidation of Fnforcemen! of the Establishment of a law
legisiation but lack of scatiered legication on | Sanitary Code for waste minirnisation
enforcement SWM inlo a Sanitary . and recycling
) ) Code
il. Public Ceoperation There are very little Informing of proposed | Conduct of active Promotion of waste
e public education institutional, - public education and minimisation and
programmes and co- administrative and cooperation campaigns | recycling campaigns
operation - legistative changes on . .
s SWM - ¢ S ; : -

12, Medical SWM * Noclear * Establishment of s Enforcerment of strice | * Establishment of
classification of clear classification segregation, separate thermal treatment of
medical solid waste, for medical SW and collection, infectious waste with

¢ No discharger’s code of practice, transporiation and hazardous waste
responsibility, lack of | » Infectious wastes disposal systerm for
laws, codes & shall be properly infaclious waste,
enforcemant treated al generation * Examination of

-83
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- Fhase Present Phasc } - Phase li Fhase Il
Components (1996) {1537 - 199%) {2000 - 2002} (2003 - 2005)
thermal treatment of
infectious waste with
hazardous industrial
b - - SW
1}, Industeial SWM * No clear * Eslablishment of * Enforcement of + Establishmeat of
classification of clear classification of proper dispasa) of thermal lreatment of
industrial solid waste industrial SW hazardous industrial infections waste with
* No discharger's + Examinatioa of SW hazardous waste
responsibility, Tack of HISW generation + Examination of
laws, codes & amount and ifs thermal treatment of
enforcement dispasal methods infectious waste with
hazardous industsial
SW

2. Feasibility Study for the First Priority Project

2.1 Outline of the First Priority Project

" Table: First Priority Projects and Project Cost {investment)

vnit: mitlion Tsh-

Nate:

" The amount of required grant covess the investment required in 1999

2.2 Evaluation of First Priority Projects

which will playaroleina ake-off project.

‘The first priority projects were divided into the following two componch{s and evaluated.

i. Improvement project of refuse collection, transport and diSpdsal system.

ii. Improvement project of night soil collection and transport system.

S-4

. . . 1999-2603

Category Contents of Projecis Type Required "Required
: Iavestment | Grant of Total

| : - Investment
Improvement of Waste Improvement of Waste Collection and Transport | Equip. 6,719 3,644

'| Collection, Transport and Procurement of refuse collection vehicles and o

Disposal System skips, eic. - .
Development of the New Kunduchi Disposal Site | Facil. 1,841 o 83L
Construction of a disposal site, procurement of | Equip. 750 600
sanitary fandfill equipment -
Improvement of Street Sweeping - Equip. 69 23
Procurement of equipment to collect street '
| sweeping waste, elc,

Improvement of the Nyerere Workshop Facil. 42 - 42
Procurement of machinery for repair of refuse | Equip. - 297 297
collection vehicles and sanitary landfill .
eqitipment : : :
Improvement of Administrative System Facil. 29 0 39
Renovation of office facilities, procurement of | Equip. 165 123,

- educational equipment, etc. R
Improvement of Night Soil | lmprovement of Night Soil Collection and Equip. 786 )
Coliection and Transpo Transport : ' s
Systemn - Procurement of cesspit emnply trucks, elc. Poer C AR
Detailed Design and Supervision : 1,070 T 624,
Total 11,768 - 5,868

it
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a. Improvement Praject of Refuse Collection, Transport and Disposal Systeimn
Technical Evaluation

The technical evaluation concluded that the simplicity of the proposed technical system is very
appropriate for the present level in Dar es Salaam. Although problems in vehicle and equipment
maintenance are foreseen, they can be overcome by improvements in the proposed mamtenanc;,
workshop. : :

Social Evaluation

The social evaluation concluded that the implementation of the proposed projects would
generate various positive significantly intangible impacts such as improvements in public
health and sanitary condilions, prevention of floods, promotmn of forelgn investment and
tourism, lncrcasc in land va!uc, etc.

Environmental Evaluation

The environmental _cvaiﬁalion concluded that the positive effects from the projects shall

oulnumber the negative impacts.

Financial Evaluation

i{n the financial evaluation, financial internal rate of returns (FIRR) for the 18 cases were

calculated. As a result, if: :
e all investment cost for 1999 is granted.

* the most probable scenario of increase of tax revenue is taken.

¢ refuse collection charge (RCC) is collecte'd'by either Dar es Salaam Water and Sé&vcrage
Authority (DAWASA) included in the water charges or the Dar es Salaam City
Commission (DCC) directly.

1) In the cise where RCC is collected by DAWASA with water chargcs, the project would
- be financially feasible because the FIRR is 24 70 %, exceeding the cut off rate of 11.6 %

2) In the case where special RCC is collected by DCC, the FIRR is 10.24 %. Although this
. value is slightly lower than the cut off rate of 11.6 %, it can be made financially feasible
- by DCC making additional cfforts such as collec(mg more taxcs, increase collection rate
. of spccwl RCC, etc.

F cononuc Eml uanan

AS a result the EIRR is calculaled at 19 56 % whlch is almost equal to lhe cut olf rate ie.
11.6 %. Thercfore the implementation of the master plan will contribute to the national
€Conomy.

Overall Evaluation

The overall evatuation concluded that the execution of the Master Plan would be cssential to
maintain the basic level of urban environment sanitation and public health and to enable
sustainable urban development for Dar es Salaam, at the same time it would be feasible
technically, socially, environmentally, financially and economically.
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b. Improvement project of night soil collection and transport system

The resulls indicate that the project would be unrealisable if the overall cost is subsidised by a
loan, as it would incur a negative FIRR rate. However, the project would be financially feasible
if the 1999 vehicle procurement cost is subsidised by a grant and if a collection fee of 10,500
Tsh/trip is 1mposed '

However, this was prepared in a very short penod undcr Jimited condlllons and therefore the
following issues should be reminded for implementation.

*  The examination on the disposal capacily of night soil because it has not been investigated
in this Study.

*  Whether the proposed night soil collcction charge is accepted has to be examined because it

has not been done in this Study. However, it is expected that the magnitude of willingness

to pay for night soit collection charge is larger than that for RCC because night soil is too

difficult to be collected and dumped by themselves and the negative impacts crcated whcn

it is not collected us much larger than tcfusc

¢. Conclusion of the Environmental Impact Assessment on the New Kunduchi Disposal
Site

Based on the results of the inittal environmental examination, surveys were conducted

regarding the following environmental items in order to do the envnronmental nnpact
assessment for the Kunduchl new disposal site construction project.

1) Economic activities *9) Flora and favna

2) Traffic and public facilities 10) Landscape/aesthelics
3) Public health " 11) Air pollution '
4) Waste ' 12) Water potlution

5) Hazards/Risks 13) Soif contaminalion
6) Topography and geology - 14) Noise and vibration
7} Groundwater _ - 15) Offensive odour

8) Hydrological situation 16) Litter

The Environmental Impact Assessment matrix shows that the project will have vatious positive
and negative impacts, although the latter will only be minor, except those regarding traftic
(traffic jams, increase in fraffic accidents and exhaust gas emissions). These negative impacts
can be minimised through appropriate mitigation measures such as expanding the traffic lane in
congested areas, strengthening lraffic regulations, and improving collection vehicles, The result

of the environmental impact assessment showed that all adverse impacts can be kept within the

permissible level by adopting mitigation measures.

S-6
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3. Recommendation

a, Implementation of the Master Plan

The basic goat of this master plan is “to establish a proper solid w aste management syslem in
Dar es Salaam City by 2005”. The establishment of this management system shall attract
foreign investment and consequently promote national cconomic development as well as
preseive the urban environment and public health, and a sustainable development of the city.

The master plan is cvaluated as feasible from technical, social, environmental, financial, and
economic viewpoints. Therefore, DCC should implement this master plan based on the
strategies proposed in this study with the cooperation of the central government

b. Improvement of Technical System
In order to realise the master plah the technical system needs 10 be improved as foliowé.

¢ The most suvitable collection system shall be adopted according to the characleristics of
the areas. The collection system shall be either of the following dependmg on the
accessibility to the collection points: (1} without primary collection: curb side collection
by tipper trucks. {2) with primary collection: point collection by skip trucks.

« DCC needs to conduct the refuse collection services with as much cooperation from the

i pnvatc sector as possible, as its collection vehicles are very limited in number. Collection

services should be extended to the following areas in their order of urbanisation starting
from UA, SUPA SUUA and finally RA

. Regardmg mdmtenance of VthClCS and any kmd of heavy equnpment necessary for solid
waste management, Nyerere Workshop needs to be remodelled and at least the toois
neccssary to do preventive maintenance necds 1o be secured. :

. * To conduct recyclmg activitics with conslrucllon and opcrallon of as:.ocmted f'iczlmes by
public instilutions, generally require additional funding. Therefore, although composting
al waste generation sources shall be recommended, collective processing and recycling
facilities shall neither be built nor operated. Construction and operation of these facilitics
shall be entrusted to the private sector. Reduction and resource recovery by 2005 shall be

* achieved by administratively (in a way which lessens financial burden) promoting
rec;clmg acllvmes by dischargers and private companies mcludmg the informal sector.

* T akmg mto accounl the high unemployment rate and poor road surface condxtions, street
sweeping serv ICCS should be donc manually

+ The new Kunduclu dlbposal site should be dcvelopcd and sanllary landflll operallons
should start by 2000 when Vingunguti disposal site becomes obsolete. Furthermore,
"disposal sites in both Ilata and Temeke districts shall be prepared and waste collected in
these dnsmcts shali bc dlsposcd of at their rcspectwe dlSpOSﬂl sites by samtary landfilling.

x For the dlsposal 31(e selechon in bolh lala and Tcmeke districts, it is necessary to sclect
disposal sites where construction and operation cosis can be minimised as much as
possible, adopling a method used by the study team to select the new Kunduchi disposal
site.

S-7
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* This study provided data regarding the quantity and composition of waste and the waste
stream, which are the bases for proper solid waste management and wasle stream. For the
future re-examination of this plan, waste composition and quantity shall be surveyed
regularly to accumulate basic data such as daily and scasonal fluctuation.

* By using the weighbridge installed at the Vingunguli disposal site, data on waste
collection and disposal can be collected and analysed for the development of a more
effecctive and sound collection and disposal system. This experience should be
disseminated to the municipalities throughout Tanzanta.

c. Improvement of Institutional System

The establishment of a strong and sound institutional system is most important to realise the
master plan, making its technical system sustainable. Therefore, DCC needs to improve the
institutional system by conducting the followmg to 1mplemenl the priority pmjccts (lakc off
projects) of the master plan.

* Integrate functions dispersed through the three departments (Health, Works and Planning)
and establish an independent Waste Management Authority within DCC to assume all
solid waste management responsibilities, including night soil collection. The Waste
Management Authority shall be given the authorily to independently conduct the
administrative, operative and financial aspects of ihe services.

* Establish a Supervision and Monitoring Committee, an independent organisation to
supervise and control the cleansing services providcd by DCC and privale contractors.

* Improve the city’s tax collection capabilily and use city taxes as the main fmancral source
for cleansing services by allocaling a special fund for solid waste management

* In order to eslablish the “beneﬁcnary-pay—plmuple” in the fulure the RCC system
needs to be continued. However, the expenses of this system should not exceed the

~amount coliected . ‘Therefore, the joint billing of RCC with the water charge by
DAWASA shall be considered. In case the adoption of Ihls syslem is not possnble due to
some hindrance, DCC shall directly collecl specnai RCCs

. Thc type of contract shall be shifted from a concession contract system where coilcction
services and RCC collection are consigned 1o private collectors, to the contracting out
system in which DCC pays the contractor a service fee. To make the most of the private
company’s capabilities, clear policies and guidelines for the consignment of private
companies for waste collection by the comraclmg out S}stem should be formulaled

* Improve legislation relevant to solid waste managcment and mcorporate thcm mto the
Samiary Codra ' ' = , R : . g

* Inview of lhc poor fmancwl capab;lllles of DCC (servncc prowder of cleansmg) and the
residents (beneficiaries), resident participation is very important for an ¢fficient solid
waste management system. DCC should, therefore, actively conduct promotional

- campaigns and educalional programmes in order to gain their cooperation. Books and
" educational videos produ(:cd and uscd in the pllot prolect of this Study should be uhhsed
effectively.

S-8
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* Provide training for the people engaged in solid waste management and formulate a
human resource development plan to improve their basic skills.

d. Finaricial Source

The funding for solid waste management shall mainly come from the special fund altocated
from the city’s taxes and the RCC. However, the financial analysis of the overalt solid waste
management project clearly states that even in the case of an optimistic revenue in which the
income of the city and RCC is at its maximum (A-1-a), the project would still be infeasible, as
the FIRR reaches only 2.32% when investment fund is all on loan.

According to the results of the financial analysis, the funding for implementing the priority
projects, the take-off projects of the master plan, scheduled for 1999 should be subsidised either
by the central government or by bilateral or multilateral grant aid. Other than these priority
projects, projects (i.e. vehicles and equipment replacement and facility expansion) necessary to
realise the Master Plan shali be subsidised by the internal rescrves from the special fund
mentioned previously, RCC, tipping fees, etc.

The establishment of a sound financial system would f{irstly rely on accurate cost calculation for
efficiently conducting operation, and secondly, restricting the use of collected RCC for
reinvestments into solid waste management and its operation cost.

The following table shows the financial requirements to make the implementation of Master
Plan and First Priorily projects feasible.

Table: Financial Requirements for Master Plan

| Category 1 Category 2 Requirements

City laxes Revenue = Service levy, petrol levy: to retain at east 50 % of annual giowth rate based
on performance in 1996.

* Development levy, property tax, hotel levy: to retain at least 40 % of annual
growth rate based on performance in 1995.

* Business license, market levy, others: to retain at least 20 % of annual
growth rale based on pedornance in 1996.

Budget allocation to | » To retain the SWM budgel allocation rate at 5.0 % until 2005,

SWM works
RCC Joint billing -} * Houschold waste: the collection rate shali exceed 30 %.
* Waste olher than household waste: the collection rate shall exceed 70 %.
* ‘The actual revenue from RCC excluding cost and coramission shall be less
than 30 % of RCC.
Special RCC * Charge all wastes other than houschold and informal wasles
Amount of RCC * Household: 1,250 Tsh/household/month

* Other than household waste: 20,000 Teh/ton

Institution | « Eslablishment of the Waste Management Authority.

= Establishment of the Supervision and Monitoring Commitiee.

s To allocate a budget for the special fund for solid waste management.

* To introduce RCC by joint billing with water charges by DAWASA or special RCC collected
directly by DCC.

* To change the contract methed from 2 concession to contracting out.

* Improve legistation relevanl to solid waste management and incorporate them into the Sanitary
Code. ,

* To conduct promotional campaigns and educational programmes.

* Provide training for the people engaged in solid waste management and formulate a human resource
development plan.
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The Solid Waste Management for
Dar es Salaam City

List of Volumes

Volume | Executive Summary

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

Volume V Daia Book

This is the Executive Summary.

In this reporl, the project cost is estimated using the February 1997 prices and
at an exchange rate of 1US$ = 120.85 Japanese Yen = 597.8°T anzanian Shilling
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L Map 1:  The Location Map of the Study Area
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Map 2 :  The Location Map of the Study Area




Plate 1 : Urban Environmental Surveys
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.Meas-uring the water quality of the Msimbazi River.

g :
& member of staff from UCLS is taking a water sample
at Vingungunti.

i

Taking the noisc level at the intersection of Baganoyo
Renrd and Moroceo Road.

%%vw"

il

Taking a soil sample at Vingimguti  for soil
comtamination analysis.

Measuring the air with a gas detection tube.
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Plate 2 : Waste Amount and Compositi
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The Study Team explaining the Waste Amount and
Composition Survey (WACS) io the residents of one of

the sampling points in Upanga Last

The computer connected to the weighbridge stores
weighing data and provide us with various usc

weighbridge installed at the corner of Nycrere Road
information.

and Vingunguti Road.



Plate 3 : Present Condition of Proposed Locations of SWM Iacilities
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Nycrere workshop is to be improved as a central Mnmmn) ﬂmala df’poi is i be & Molo ;Jooi Jor the
warksfiop. Kinondoni district.

1

l)R.' U!’ rlcpof isto bc a mo!o: poo! fo; the Ilahr disirict. Temeke district ofﬁce istebea mo.rorpoal forl cmclxc
district.



Plate 4 : Pilot Project The “Beautify Your City ” Campaign (1)
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The “Beautify Your City " campaign, aiming at public
education aud awareness, was held during Vebruary, with
most of the pilot project being conducted within s
month.  1his was advertised in the mass media
(television, newspapers) incliding some newspaper
arficles end using 16,000 stickers, 300 T-shirts, 20 streel
banners and a competition for the 100 best posteis.

Cpogam [T Evenls
Publc Beautily DSM month
Awareness |TokmRaco
Adult Educational Culiural Show on SWH# by the Tanzanian
Education § CultweGroup . _. ..
) o ~ Cinema Show on SwWM o
_Primary Production of books for primary School Students
School _aboul SWM

" Education Trial Lessons on SWMto_ f;nr;k';ry School stodents

_ SémjpaL {or _F’rﬁ'nary Sc.hool Teachers

Egomgql_ition o

LT T O b . 8 : Ry : g AT
A drama containing many sirong messages CONCerning oS Cultural shows featuring songs, drama and dancing
SIAL about SWA at various veies in DSAL

] A - L ¥ - - " i 3 . Ak . & ?; -~
The culture show was prepared and performed by the 10 shaws, each featuring 2-3 videos on SWM and
Tanzanian Peoples’ Defense Force Culture Group and environmental issues held at various veaues in DSM in
featured dancing, singing and dramas. the evening.
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Plate 5 : Pilot Project The “Bcaunfv Your City” Ce fmp(ugn (2)
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20 000 ropacs of a 28 pagcs book on S H’M has bccn pr odm cd fo: Srandnm' 4-
7 primary school students in Swahili.

Trial Lessons on SWAf were conducted with Standard 2 and Standard 5
classes at 0 primary schools in DSM.

A seminar fm 29 primar } \‘CI'JOU’ lc’arhcu Distr td
School Inspectors and District Academic Officers on
SHM was held.

A opei ! 0 km race was hc’M o March 2 Jor men,
wonnen and disabled people using tricycles

yoles,  This was
the closing cvent for the Beawtify 1DXSM month

1he whnner of 10 kot tricycle race is being awardeda
prize by the Minister

A poster Compcnuon was hc!d on ficbrutary 20 for alt
primary school students on the theme : “Beautify Your
City ",
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Plate 6 : Pilot Project, Improvement of Refuse Collection System in Kariakoo
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100 Litter bins were installed along the Msimbazi Ro
for string litter.  {lowever, most of them hecame
collection points for mumicipal wastes.

One of the 3 skips placed in Kariakoo.  Most of thn
were always filled with refuse even though they «
replaced every day.
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Plate 7 : Pilot Project, Improvement of the Vingungult Disposal Site (1)
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the condition of Vingunguti Disposal site before the Th of Vingunguti Disposal Si
inprovement woik, fmprovement work,

slope entrance to the disposal sife.

A
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the outlet of side drain was protected by a sione tire landfill site was cleared and graded with a.
gabion. bulldozer and backhoe.
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Plate 8 : Pilot Pr aject Improvenmu! of the Vingunguti Disposal Site (?)
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’Hu' aceess road from N) erere Roar! to the inndﬁll was bi hc cond:!wn of Vmgnngzm Road near N) erere Rna(
paved.

The access oad near the dtspoml'sr{c' bemg pal”d The condition of Vingunguii Road, in the mide
secfion .

?hc road was pm'cd on one fane. Tizc opcnmg Ccumony of the l"mgungm‘t Road to
place on 21 Muarch 97.



l’lat(’ 9 : Pilot Project, Imp: ovement of Reﬁt.se Collection system in Bugm uni
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with plenty of refuse.
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The centre square completely transformed after all the The access road from Ulnwn Road to the market was

wastes and leachate were removed. constructed after two shops, blocking access, were
demolished.

The road surt omuhng !fw market improy m' Liie road strrounding the market improved.
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Concession contract

Contracting out

Concessionaire
Special RCC

Informal waste

Glossary

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

A contract system in which the clienl make payment to the

- contractor in return for pcrformmg refuse collecnon and

transportation work,
The contractor that works in lhc concession contract.

Aefuse coliechon charge Wthh is applled to all wastcs othur
than houschold and informal wastes and also applied to butky
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 repotd.

Wasle generated through the aclivities whuch do not rgﬂect the
statistic data.
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JICA

1.1

‘Chapter 1 Outline of the Study

~ Background

The city of Dar es Salaam is the centre for the industriat, commercial and administrative
aclivities 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-sclvc this problem, the Government of Tanzania formulated the national

environmental action plan with the assistance of the World Bank in June 1994.
Although the plan proposes the improvement strategy of the urban environment
sanitation, concrete counterimeasuees have not been proposed yet.

The present solid waste management system of the city only collects about 8.1 % of the
total waste generation amount, 1,772 tons per day, duc mainly to insufficient and

- decrepit equipment. Uncoltected refuse are mostly stockpiled in vacant lands near

1.2

1.2.1

residential areas, thereby deteriorating the sanitary conditions of the town and exposing
the area to dangers of fire. The living environment of neighbouring arcas of the
existing 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 lo cope with the increase
in solid waste generation, and the formulation of a master plan are urgently required.

Under such circumstances, the Goveinment of Tanzania officially made a request to
the Government of Japan to implement the study on the solid wastc management
(SWM) for Dar ¢s Sataam City in the Republic of Tanzania. -

In response to this request, the Japan International 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. carried out the

Study.
Objectives and Scope of the Study

Objectives of the Study
The objectives of the Study were as follows,

» To identify the urban environment sapitation issues after assessing the
~ envitonmental condiiions of Dar es Salaam City

+ To formulate a master plan for the improvement of solid waste management
based on the assessment of the urban environment :

* To conduct a feasibility study on the first priorily project based on the master plan

" To éarry out solid waste management technology transfer by conducting the study
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1.2.2 The Study Area

1.2.3

1.3

The Study Area covers thirly nine {39) wards of the fifty two wards {lﬂ&er the
jurisdiction of the Dar ¢s Salaam Cily (‘omnmsnon as shown in the Locallon Map of the

Study Area, representing an arca of 439.9 km” out of the total of 1,350 km® in the Dar es -

Salaam (DSM) region.

Study Wastes

This study covered household wastes, market wastes, commercial wasles, institutional
wastes and slreet sweeping wastes. As far as industrial and hospital wastes are
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 City is proposed in the master plan.

Basic Policy of the Study

For the successful execution of the Study, the Study Team esiablished :he basic policy
regarding the following points: : : :

a. Utilisation of Local Consultants

Considering the eminent characteristics of an SWM study, it was very important to
pursue technology transfer to not only Tanzanian counterpart personne! but also locai

- consultants in the course of the Study. Especially, the works which need to be done

continuously even after the Study should be conducted by local consultants under the
supervision of the Study Team; i.e. POS, UES, environmental impact studies of a final
disposal site, etc.. Therefore, Tanzanian consullants and professional were ulilized lo
successfully conduct the Study within a limiled period, to make a master plan
compatible with local conditions and to pursue technological transfer.

b. Joint Study

In order to conduct the Study successfully, the Study team proposed the joint
implementation of the study and asked cooperation and active participation of the
Tanzanian side. Especially, to smoothly conduct the Study, the Tanzanian side was
requested to make political and admmlstralwc decnsions regardmg the followmg

aspects:
* localization of a future disposal site.
* selection of the optimum technical system.
* selection of the first priority projects.

* dctermination of the plan for organisalional and institutional system
improvements.

c.  Workable Plan and Appropriate Technology

The Study Team formulated the most workable and implementable SWM plan for
DSM cily in close co-operation with the Tanzanian counterparts. Furthermore, in light
of the financial limitation of the DCC, the Study Team developed the most appropriate
technology for both technical and institutional systems for SWM in the area. The study

2
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and the plan were formulated, especially, to present and support a sclf-sustainable

SWM for the DSM City.

Key Assumption's

Key Assumptions used in the Study are as follows;

a. Socio-cconimic Conditions

. __ Descriplions
Hems Unit 1996 | 1999 2002 2005
1. Population : L : :
Population in DSM peisons 2261000 | 2,859,000 | 3.736,000 | 5,066,000
Poputation of the Study Area persons 2,030,000 | 2,455,000 | 3,065,000 3,966,000
Annual Growih Rate %fyear 7.2 7.2 7.2 - 12
2. Economy - . :
GDP . mill. Tsh 1,830,072 2,118,537 1 2,452,471 2,839,042
Annual Inciease Rate of GDP in o : :
Real Term % 5.0 5.0 . 570 . 50
Future Budget Scale of the DCC | mill. Tsh 5910 8,708 12,978 20,280
income Level of the Citizens Tsh/mornth 90,000 . 104,200 120,600 139,600
Cuirency Exchange Rate 1 US$ = 597.8 Tsh = 120.85 Japanese Yen
Inflation Rate % 10.0 | ~10.0 | 10.0 | 10.0
b. Waste amount and Composition
ltems | Unit 1996 1980 | 2002 2005

1. Waste Amount ) ’

1-1 Waste Generation Rates : - : :
Household Waste kg/cap/d 0.628 - 0698 0.698 0.628
Commercial Wasle kg/cap/d - 0.013 1 0,023 0.032 0.03%
inslitutional Waste kg/cap/d 0.005 0.005 0.005 0.005
Market Waste kg/cap/d 0.017 0.027 0.035 0,042
Street Sweeping Wasle kg/km/d 40.390 40.390 40.390 40.380
informal Wasle kg/cap/d . 0.139 0.119 0.102 0.088

1-2 Collection Rate of Household % 5 15 33 52

Waste
1-3 Growih Rale of Household 0 0 0 0
-~ Wastle Generatlon ’
2. Waste Composition Forecast
Kilchen Waste % 45.03 43 42 42
Paper % 4.07 5 7 8
Texiile % 1.10 1 1 1
. Plastic % 2.01 3 .4 5
Grass % 25.11 24 23 22
_ Leather and Rubber % 0.71 1 1 1
Metal ' % 1.65 T2 2 2
Glass % 2.90 3 3 3
Soil and Ceramics % 0.33 1 1 1
Others : % - 17.09 - 17 16 15
Total %6 100.00 100 100 100

¢. Life Span of Equipment and Facilities

Life Span (years)

Salvage value {%)

Container 5 0
Truck and Heavy Equipment 7 10
Machinery 15 0
Buiidings 30 0
Note: The life span of civil woiks and facilities other than buildings for the disposal site depends on

the period of its operation.
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1.5

d. Excculing Bodies and Financial Sources

2005

concessionaires

Year 1997 2002
Item Study time FiS Phase M/P Phase
1. Responsible Body Clezansing unit, Health Waste Management Wasle Management
| depi. Authority Authority
2. Operation System of
Coflteclion Service
UA Concesstonaires DCC (contractors) DCC {contractors)
SUPA DCC and concessionzires | DCC (direct & DCC (contractors)
contraciors)
SUVA DLC and concessionaires | DCC {direct) DCC (direct &
: ’ confractars)
RA No service Self Disposal DCC (DCC direct)
3. Operation System of o :
Disposal Siles
» Vingungti DCC direct Closed Closed
* Kunduchi - DCC direct Kinondoni Municipality
* [lala - - TJala Municipality
* Temeke - Temeke Municipality
4. Contiact System Concession Tendet by ward Tender by ward
I i ' ' Lump sum confract Lump sum coalract
5. RCC collected by Alterpative {| Alternative 1

Joint-billing with water
supply

Alternative 2
Special RCC collected
by DCC

Joint-billing with water
supply

Alternative 2
Special RCC collected
by DCC

6. Financial Sources

DCC’s service area:
DCCs bodget

Conlraclor’s service area:
RCC collected by
CONCESSIONNAINeS

Whole arca: :
Special fund from city
taxes and RCC or special
RCC

VWhole arca:
Special fund from city
taxes and RCC or special
RCC

gk

Work Processes of the Study

The Study commenced in March 1996 based on the Scope of Work (S/W) signed
between the Tanzanian Government and JICA in October 1995 and ended in Septmnbcr

1997.

This Study consisted of the following three phases.

Phase I (Mar. - Aug. 1996); Asscssment of urban environment sanitation of DSM

Phase § (May - Nov. 1996): Formulation of the Solid Waste Management Master

Plan

Phase 1IF (Dec. - Aug. 1997): Feasibility Study for the First priority PIOJect propos»d

in the Master Plan

\.
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1.6 Members of the Study Team

‘The JICA Study Tcam consisted of the members listed below.

Experl Assignment
Susupns SHIMURA Team Leader & Solid Waste Management Plan
Akira DOI Urban Environment Sanitation (1) & Collection and T ran-,pon Plan

.. Jacob Skovgaard Pedersen  Intermediate Treatment Plan
Precha CHUNTAKORN Analysis of Solid Waste Composition

Takeshi TOMIYASU Final Disposal Plan & Facility Design
Luiz Edmundo Cosla Leite  Organisational and Institutional Development Plan
Takehiko OGAWA Financial and Economic Analysis
Sean Maithew Finnigan Environmental Impact Assessment & Urban Eavirenment Sanitation (2)
Hatsue MAEDA Social Considerations & Public Education
- Tomomi ABE -~ - Administrative Co-ordinator
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2

2.1

Current Situation of Municipal SWM

Profile of the Study Area

a. Profile of the City of DSM

The City of Dar es Salaam (DSM) is the capital of Tanzania and the centre of the
country’s economic and industrial activities. The population of the city in 1996 was
2.26 million which is about 8% of the national population. Although considered best in
the country, the infrastructure {road networks, telccommumcallon dramage system,
etc.) of the city is very poor.

The city of DSM is divided into 3 administrative districts, namely Kinondoeni District,
llata district and Temeke District and consists of 52 wards.

The climate is tropical and the annual rainfall averages just over 1000 mm in two
scasons; the rainy season during November and May, and dry season between June and
October. :

The fiscal year of the DSM city is the same as calendar year, i.e. from January to

December. The revenuc of the city budget in 1996 was very limited; only 5,900 million -

Tsh. in total which is equivalent to only 2,620 Tsh. (4.4 US$) per capita.
b. Classification of the Study Area

The Study area has various characteristics, varying according to location (ward). Based
on this the study area was classified by wards into urban (UA), semi-urban planned
developed (SUPA), semi-urban unplanned developed (SUUA) and rural arca (RA),
each area having different characteristics in terms of solid waste management. Thirty-
nine (39) wards in the study area were classified as shown in Table 2-1 and in Figure
2-1 in accordance with these categories. This Study uscd this classification for the
formulation of the SWM Master Plan,

Table 2-1: Classification of the Study Area

- Arca District Ward

1. Urban Area Ilala Kariakoo, Kisuty, Kivukoni, Mchafukoge, Upanga East,
(UA) Upanga West

2. Semi-Urban Hala Gerezani, llala, Jangwani, Mchikichini, ‘Tabata
Planned Kinondoni Kawe, Kinondoni, Magomeni, Msasani, Mwananyamala
Developed Area | Temeke Kurasini, Miburani, Temeke 14
(SUPA)

3. Semi-Urban Hala Buguruni, Kipawa, Vingunguti
Unplanned Kinondoni Kigogo, Mabibo, Makurumula, Manzese, Mzimuni,
Developed Area Ndugumbi, Tandale
(SUUA) Temeke Keko, Mbagala, Mioni, Yombo Vituka

4. Rural Area Hala Ukonga
{RA) Kinondoni Goba, Kunduchi, Ubungo

Teneke Kigamboni, Vijibweni

)
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2.2

2.2.1

Assessment of the Current Urban Environment Sanitation

Current Urban Environmental Sanitation

Financial and human resources in Dar ¢s Salaam City are exiremely limited.
Considering the vast administrative service needs to be provided with these limited
resources, to apportion morc resources solely on the improvement of the solid waste
treatment service can not be justified from the administrative and cilizens” viewpoint.
Therefore, in order to assess the position of solid waste management service in the
urban environment sanitalion sector, this study conducted an assessment of the current
urban environment sanitation. The result of this survey is summarised below. ’

a. Water Supply

The current condition of water supply was assessed to be extremely poor. The
percentage of houscholds having a tap in the house is only 22% and 60% of the citizen
rely on public or neighbours’ taps. The other 20% rely on a water source of unassured
quality such as water vendors, wells, and streams. The average consumption of water is
only 50 titre per person per day. It is extremely low compared with that of Japan where
250 litre of water per day is consumed.

b. Domestic Liquid Waste Management

Regarding night soil treatment, sewerage service rate is very low (only 5%) as only
facilities constructed during the colonial period are in use now. However, the
percentage of houscholds without a toilet is estimated to be low (5%). This is because
the total percentage of people using septic tanks, pit latrines, and cesspits, clc. is high
(90%). Even though on-site treatment of night soil has reached a certain standard, the
pit tatrines and cesspits are considered to be the cause of groundwater contamination.
This situation necds to be solved. Collection capacny and treatment condition of night
sotl is not satisfactory.

¢.  Solid Waste Managemeht _

Regarding wasle treatment, the percentage of houscholds receiving refuse collection
service is only 8.1%. This percentage is too low for DSM, considering ifs degree of
urbanisation and population density, etc. Current living conditions in DSM do not
alow many people to dispose of their wasie in a sanitary manner by themselves.
However, the majority of people are forced to practice self-disposal of wasle due to
there being no waste collection services. In this regard, waste collection services are
very different from other urban environment sanilation services such as water supply
and sewerage system. More than 80% of households have access 1o a waler supply and
95% of houscholds have some kind of on-site facililies for night soil. On the other
hand, 80-90% of houscholds are forced to practice self-disposal of waste due to the lack
of refuse collection services.

Although the primary objective of SWM is the immediate removal of waste from
contact with the human population, the present waste collection rate is less than 10%
In addition, the current waste disposat sitc is located close to residential areas and the
facilities are not operated in a sanitary manner at all. Therefore, the people living close
to the disposal site are likely to be exposed to health risks.

£
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d. Rainwater drainage

Although rainwater drainage facilitics do not have a dircct effect over the sanitary

condition, they are closely refated and this is most appareat during the rainy season.

. Frequent flooding in the rainy seasor is the cause of surface and underground water

- contamination as it washes away night scil from pit latrines, Furthermore, overflowing

night soil from pit latrines is beyond the collection capacity of the 15 night soil

collection vehicles owned by the cily and in some cases it is not collected for two
months.

Improvement of rainwater drainage canal is being encouraged by enhancing the quality
of side ditches following road transformation projects catried out under Japan’s aid and
community based projects supervised by Sustainable Dar es Salaam Project (SDP).
However these ¢fforts are being hindered by people dumping waste in side ditches in
areas such as Kariakoo, etc. where waste collection services are not provided. This
causes blockage of the drains and flooding accelerates road deterioration in addition to
sanilary problems in rainy season.

e. Reoad

Although road conditions do not have a direct effect over the sanitary condition, it is
extremely poor. In addition to the fact that this contributes o air pollution cavsed by
dust, etc., it hinders the efficiency of other public services, especially the waste
collection and cesspit emptying services. Moreover, 50% of the citizens in Dat es
Salaam are living in areas that have developed without any planning so that the roads in
most of these districts are not laid out in a way that collection vehicles can gain access.

EX

f. Market

Maintaining hygiene in the markets is essential because markels are focal points for
food retail in DSM. In addition, markets are particularly vulnerable to inadequate waste
collection services because they produce a large amount of organic wastes which attract
flics, rats, mosquitoes, etc. Therefore, immediate removal of waste from markets is
absolutely essential. However, the sanitary condition of 20 markets which the city is
managing directly is bad and especially the condition of Tandale, Tandika and
Buguruni markets are extremely poor.

Sanitary problems of the market can not be solved by improvement of waste treatment

alone as bad maintenance of sewerage system and rainwater drainage is also a major

cause. Improvement of waste collection system is the most efl fective short term

improvement. At present, dump trucks are used for the collection of market waste. In

order to reduce the lime wasted in loading waste, wheel loaders are used. In this

system, waste is collected when a certain amaunt of waste is accumulated since cost can
% be reduced to its minimum by raising the operation rate of a wheel loader. Therefore,
frequency of waste collection from markets is once every week or two weeks and in the
worst case, waste is not collected for more than a month. From the survey conducled in
20 markels, there was a strong request for reintroducing the conventional container
truck system.
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2.2.2

2.3

identification of the Importance of SWM In UES

In order to assess the urban environment sanitation (UES) condition of Dar es Salaam,
quantitative surveys such as water quality, air quality, noise, vibration, traffic and soil
contamination surveys were conducted. In addition, the current conditions of public
services related to the UES were investigated based on existing data. Using these
results and taking the results of Public Opinion Survey (POS) into account, the current
condition of UES is assessed as described previously and the imporlance of SWM in
the UES was identified. The main conclusions are as follows.

* Since all public service for the UES are closely interrelated, it is necessary to
improve all public services in a balanced way to improve the UES,

* Looking at the current conditions of public services, improvement of water
supply should be given first priority followed by improvement of SWM. In fact,
improvement of SWM will result in a higher quality of other public services, c.g.
reduced flooding due to fewer blocked drains; reduced water pollution of surface
and groundwater; increased road life by decreasing submergence; reduced
outbreak of diseases by curtailing the number of flics, mosquitoes, rats, etc. and
making markets more hygienic. -

* The improvement of SWM is strongly demanded by the public according to the
POS results which showed that lack of SWM is seen as a seriows problem, being
ranked sccond in order of priority for improvement.

Field Surveys

a. Hield Surveys

In order to sufficiently understand the current situation of SWM in DSM, the following
ficld surveys were conducted.

¢+ Waste amount and composition survey.

* Public opinion survey.

* Topographical and environmental survey for the assessment of the Vingunguti
disposal site. :

* Survey on present industrial solid waste management.

* Survey on present medical solid waste management.

* Compost market survey.

* Time & motion survey.

* Survey on illegal dumping.

* Survey on scavengers.

* Maintenance of vehicle and equipment.

*» Installation and operation of a weighbridge.

b. . Waste Amount and Composition Survey

The present generation rates of wastes in DSM derived from the field surveys are
presented in the table below.

10
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Table 2-2: Wasle Generation Rates in DSM in 1996

Type of Wastes | Sub-category Unit WAGR
Household Wasle g/cap/d 698
Commercial Waste Restaurants g/restaurant/d 37,450
Gthers g/shop/d o 906
Guest houses g/guest house/d 405
) Hotels g/notel/d 744
Institutional Wasle N glwosker/d 172
E=3 Market Waste Retail shops g’shop/d 3,120
H ~ Wholesale shops g/shop/d 5,360
Sireel Sweeping Waste g/km/d 40,390

‘The present composition of wastes in DSM derived from the ficld surveys are presented
in Table 2-3.

Table 2-3; Waste Composition in 1996

Components Household Commercial Inslitution Market Strest
Rastaurant Others
Kitchen 42.0 % 93.4 % 08% | 9.2% | 596%| 230%
Paper I 31% 1.9% 71.6% 715 % 3.2% 17.5%
Toxtile 1.2% 1.2% 25% 2.6 % 0.5% 1.3%
Plastic L 2.2% 1.7 % 84% 6.1% 09 % 6.4 %
Physical Grass & Wood 25.3% 0.8 % 1.5% 0.9 % 27.2% 19.0%
composition | Leather & 09% 00% 0.5% 0.0% 0.0% 24%
Rubber o S
Metal 2.0% 805% 5.3% 4.1 % 0.1 % 25 %
Glass 35% 06% 00% 33% 03% | 1.0%
. Ceramic & Stong 0.4 % 00% | 05% 07 % 02% 09%
g Others 19.4% 0.0% 89% 7% | _B82%| 261%
e Total 100.0 % 100.0 % 100.0% | 100.0% 1000 % | 100.0%
Apparent Specific Gravity 0.39 0.64 0.03 005 0.23 n.22
Moisture Content 31.05% 55.16 % 2211 % 878% | 5312% | 1551 %

2.4 Current Situation of Municipal SWM

Bascd on the results obtained by the ficld surveys, the current situalion of SWM in
DSM is summarised and presented in Table 3-7.

The current wasle stream is cstimated bascd on the results of ficld surveys, and is
presented in Figure 2-2.

11
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Figure 2-2: Current Waste Stream {1996)

2.5 Evaluation of Current Municipal SWM

‘The cvaluation of the current municipal SWM in DSM is summarised betow.

a. ‘T'echnical System

The present SWM technical system in DSM is the simplest system, com posed only of
collection and transportation of waste with several 7 to 8 tonue tipper trucks and
land(fifling, without any major intermediate treatment or recycling systems. The first
priorily objective of SWM is always to maintain sanitary conditions in the city by
immediately removing waste generated from the human living space. The present waste
collection rate in DSM is however only 8.1% of the total waste gencration. Therefore,
the first priority of the SWM in DSM should be given to the improvement of present g
collection, transportation and final disposal systems. =

Some of the causes for the present low waste collection rate are lack of equipment and
decrepit equipment, lack of spare parls and fuel. While the population in DSM has
increased by 1.6 times, the average daily waste generation rale per capita has increascd
by 1.85 times from 377 g/eapfday to 698 gfcap/day between 1989-96. The only
cquipment procured during this period was six compactor trucks donated in 1991 by the
Italian government. However, most of these were oul of order within six months of
their arrival due to their unsuitability for vse in DSM.

2
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The number of waste collection trucks operated by the DCC in February 1997 was
approximately ten 8-tonne tipper trucks all donated in 1987 by the Japanese
government, The fact that about 10 out of 33 trucks (30 tipper trucks and 3 skip trucks),
still work after nine years implies that these trucks are appropriate for the inferior road
conditions in DSM. Further the existing skills and technology for vehicle/fequipment
maintenance and repair have reached a satisfactory level.

The accumulation of markel waste, caused by the irregular collcction, is a critical
problem. Presently, a wheel toader is used for loading market waste as all 3 skip trucks
donated in 1987 arc now not working. This is duc to excessive use as the number of
trips made by skip trucks was about 3 times greater than for tipper trucks and they were
in a very bad condition nine ycars afler arrival. It was not because the skip frucks were
inappropriate for the conditions in DSM.

Few environmental protection measures are being taken at the Vingunguti tandfill site
even though it is located very close to a densely populated residential area, Therefore,
many residents are being forced to suffer from odour and vector (flics, mosquitoes, rats)
problems produced by the landfill and also pollution (e.g. vibration, noise and dust)
caused by refuse trucks. As the bulldozer at the land6ill site is seldom working due {0
lack of fuel, even the spreading work of waste is not being carried out properly. This
produces difficulties for refuse coltection trucks when discharging waste al the landfill
site.

The reserve volume of the landfilt site as of 1st July 1996 was approximately 160,000
m®, only enough for 1-2 more years. Therefore, to acquirc land to develop a new
disposal site is an urgent issue because the World Bank, due to associated
environmental problems, has rejected financing for the expansion of the existing,

- landfill site.

Although recycling activities in DSM are not formally organised, the estimated
recycling waste amount is about 130 t/d, which constitutes 7.3 % of total waste
generation, This figure is deemed to be large and shows that the present recycling
activity is in fact active, considering the composition of recyclable wastes is only 12 %. -
However, the rapid growth in the waste generation amount observed during the last
seven years jmplies that there is a necessity to commence promotion of recyclin
activities as a control measure for further waste generation. o :

Recently the demand for strect sweeping works has increased greatly with the
improvement of the road nctwork. However, the capacity and organisation related to
street sweeping works has not kept pace with the road improvements. It is necessary 1o
improve the strcct sweeping system (o maintain roads and also associated drainage and

scwerage systems.

5 b. Inslituliphal System

The institutional system of the solid waste management sector in Dar es Salaam city is

very weak and outdated. This sitvation has been identified in previous reports and a
great emphasis has been placed on its restructuring. Presently, this institutional system

_is in a transition phase with the private sector assuming a more important role, due

mainly to the complete failure of the DCC solid waste management system 10 carry out

_ . ils duties.
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2.6

2.6.1

"This transitional situation is also due to changes in the higher levels of the municipal
government. It is now struggling through an imporlant administrative and political
transition, following the disbandment of the City Council by the Prime Minister and its
replacement with a temporary City Commission, that is ranning the administrative and
operational needs of Dar es Salaam. These dramatic changes were not part of any
planned process but the government’s response (o what was perceived to be a crisis.

Although, the involvement of the private sector in solid waste management is
increasing, its participation is not framed within a clear set of regulatory and control
puidelincs under a sound and stable policy. Instead, private sector involvement to date
has been subject to misunderstandings and sctbacks, but at least some service is being
provided 1o arcas of the city, which were either very poorly serviced bcforc or not
serviced at all. ,

The level of human resources in this institutional system is very limited, in terms of
knowledge of solid waste management and public administration in general, as
frequently is the case in most African nations, not to say in many other developing
counries. -

The final result of this situation is an institutional system in shambles and arvcry poor
provision of SWM services throughout the city.

It should be noted that many studies have been done by foreign aid agencies in order lo
imprave the pcrformauce of the solid wasie management sector in Dar es Salaam.
None, however, have given a clear and strong emphasis on building an adequate and
rcliable institutional system able to cope with the complexities, constraints and barriers
of the situation found in Dar es Salaam.

This issue is being addressed now, since it has been understood that without a strong
and sound institutional model any technical improvements will not be sustainable in the
long term.

Signif'icant Changes on SWM in DSM City after the
Establishment of DSM City Commission

Significant Changes

Since the commencement of the study (March 1996), SWM in DSM city has changed
significantly especially since June 28, 1996 when the Prime Minister dissolved the old
DCC (Dar ¢s Salaam City Council) and transferred its powers and functions to the
present DCC {Dar es Salaam City Commission) due to the failure of the former to fulfil
its responsibility regarding provision of SWM, etc. Taking into consideration the
situation up 10 August 1996, the SWM master plan {draft) for DSM city was formulated
in the 1T/R. However, from August 1996 to February 1997 further Mgmﬁcam changces
on SWM in DSM city have occurred as described below.

a. Contract Method and Refuse Co!lection Charge (RCC)

In July 1997 the present DCC expanded its concessionnaire operation areas from 5
wards to 25 wards out of 39 wards in the study arca, The method of the contract with
private enterprises is called a concession. In the concession contract the contractors are
granted the rights to collect RCC from customers by themselves for their operation.

14
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Although the number of private refuse collection companies was increased from one to
five in July 1996, with expansion of private collection areas, one of them had stopped
its operation before February 1997. In addition, the area serviced by Multinet which has
been working since 1994 was reduced from 10 to 5 wartds, which is exactly the same
number of wards they had until July 1996. According to the dala measured by the
Vingunguti weighbridge between 11 and 28 February 1997, the average daily amount
of waste disposed by 3 private companies was only 6 tonnes. Thercfore, the increase in
the waste collection amount achieved by the expansion plan of private refuse collection
service was found to be only 6 tonncs/day, equivalent to 4 % of the total rcfuse
collection amount.

The latest RCC {(refuse collection charge) collection rates of the two main
concessionaires, Multinet and Mazingira, is very low as shown in the table below. As a
result of the extremely low collection rate in Kariakoo and the neighbouring 4 wards,
Multinel withdrew its services from these five wards in November 1996 after four
months. The situation of Mazingira, which is presently providing services only to the
commercial sector on a point to point basis, is much worse than Multinet. In fact, the
latest information from the Vingunguti dumping site showed thal Mazingira disposed
only 26.3 tons (2.4 tonnes/day) of wastes by 15 trips overa i1 day period from February
11 to February 21, which represents serious failures to fulfil the demands of the
concessionaire contract.

Table 2-4: Latest RCC Collection Rates of Multinet and Mazingira

) Concessionaire Invoiced Amount Paid Amount RCC Collection Rale
2 (Tsh,) (Tsh.) %)
h Multinet 169,397,200 40,699,731 24.0
Mazingira 50,932,250 2,499,500 4.9]

Source: Multinet and Mazingira Operational Reporis
Note: The Multinet data is based on three-months operation from October to December 1996 for 5
wards in UA for which they still maintain the concession contract in Febreary 1997, The
Mazingira data is based on three-months operation from August to October 1996 for 5 wards in
. SUPA. :

b Revenue Gene_rétion Efforts by the Present DCC

Significant increases in revenue generation have been achieved since the transfer of the

city administration to the new DCC. The table below shows changes in DCC’s

revenues in 1995 (actual), 1996 (forccast) and 1997 (budget). Although in 1996 the

subsidy from the central government was smaller than that of the previous year, the tax

revenue of DCC skyrocketed from Tsh. 1.0 billion in 1995 to Tsh. 2.5 billion in 1996.

The major contributors to this increase are improvement in the collection of the
i‘- development levy and property tax, This fact shows that the new DCC has been making
= efforts to increase their income and has succeeded.

It projectéf_i in the 1997 budget that the tax rga?cnue will further drastically increase
due mainly to fusther improvement of collection of development levy, properiy tax and
the newly introduced city service levy.
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2.6.2

" Table 2-5: Changes in DCC’s Revenues from 1995 to 1997

: 1995 1996 - 1997 . 1896 1997
Revenue Sources {Actual) (Provisional) (Budget) Growth Rate | Growth Rate
' (Mxlnon Tsh} (Mnlhon Tsh) | (Million Tsh) |~ (%) (%)

Development Lavy 140.5 556.6 2,500.0] 396.2] 449.2
Property Tax 60.1 559.5 2.800.0] 931.0 500.5
Petrol Levy 100.0 00| - 0.0| 0.0 0.0
Service Levy i91.4 353.1 5,000.0 184.5 1416.0
FHoieI Levy - 80.5 113.7 158.9 141.2 139.8
Business Licenses 137.5 473.1 542.7 344.1 114.7
Market Dues 1 26.2 1685.9 73.0 6332
Tolal/Average for 7 Major 736.2 2,221.9 11,0746 3018

ﬁevenue Sources

income from All City Tax 1,016 2,540 11,831 25090

Income from Ceniral Gov. 4,972 © 3,370 7,894 67.8

Tolal DCC’s Revenues 6,076 5,919 - 19,846 - 97.4

Source: DCC’s Budget Abstract for 1995 and 1996, and DCC’s 1997 Budget

¢. Dissolution of NUWA and Establishment of DAWASA

On 25th February 1997, the Minister for Water announced the formal dissolution of
NUWA (National Urban Water Authority), and that the new established DAWASA
(Dar ¢s Salaam Water and Sewerage Authority) will take over all of its activities in
DSM city and in the coastat region.

The dissolution of NUWA is due to:

i.  failure to supply the present water demand.

il.  unacceptable water losses.

ifi. ineffective billing and poor revenue collection.
iv.  absence of distribution network mapping.

v.  inability to identify its customers.

DAWASA will also incorporate DSSD (Dar es Salaam Sewerage and Sanitation
Department) which is under the DCC, and it will operate as a parasiatal organisation
under the Ministry of Water. While the board of directors will prepare the organisation
structure and rulesfregulations to govern the functions of DAWASA, the
professional/technical side is directed by the central government to:

i.  educate the public on water conservation;

it.  prompily take legal action against defaulters;

ili.  carry out a house survey to identify DAWASA’s customers;
iv. eliminate illegal water connections.

Conclusions obtained from the Significant Changes

Based on the above mentioned facls the Study Team concluded lhc following
modifications should be necessary on the planning frameworks of the MfP

i. It is impossible to achicve RCC colfection xates of 80 ¢ for Area A
(UA/SUPA) and 60 % for Area B (SUUA/RA) which were assumed in the
IT/R. Since the majority of the citizens are not willing or can not afford to pay
for the refuse collection services, the expansion of the refuse collection service
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ii.

iii.

iv.

Vi

vii,

arca by means of direct billing of RCC by private concessionaires is nol
feasible.

Ta achicve substantial RCC collection rates, a compulsory payment system is
needed. Tt is proposed to apply a joint billing system for RCC wilh
water/sewerage fees of the newly established DAWASA.

If the joint billing is not feasible due to certain impediments, DCC shall collect
RCC for commercial waste collection when business licenses are applied for
and for special services such as deor to door collection services to the high
income households. The reason why RCC is not charged on the domestic
waste collection is because the collection cost of the RCC should not exceed
the value collected per client.

In both proposals ii and iii above, the revenue collected through the RCC is
not sufficient to cover the whole SWM costs, Since DCC increased city taxes
revenues significantly, from the perspective of a tax payer, DCC is requested
to provide betler public services (including cleansing services) to the citizens.
Therefore, DCC needs to provide a special fund for cleansing services from
their tax revenue sources. '

It is recommended that the present concession system (in which a
concessionaire must collect RCC) should be replaced with the contracting out
of services in which DCC would pay the contractor for the work done
according to the contract.

In the IT/R refuse collection services in Area A was planned to be provided by
the private concessionaires while the services in Area B were to be done by the
DCC in co-operation with NGOs/CBOs. However, due to the difficulty of
expanding collection services by the concessionaires, the Team concluded the
refuse collection services in Area A shall be provided by the DCC by
contracting out its operation to private contractors. The priority of the service
expansion is in the order of UA, SUPA, SUUA and RA in accordance with the
degree of urbanisation. Meanwhile the provision of the primary collection by
NGOs/CBOs using skips, which will be installed at accessible points for skip
trucks, will not be necessary and it is to be done by each wasle discharger, i.e.
by public co-operation. The pilot project indicated that public co-operaiion for
primary refuse collection using skips can be obtained if refuse collection
services are sufficiently provided.

It has been demonstrated that the expansion of refuse collection service arcas
by involving the private scctor is difficult because private concessionaires can
not collect sufficient revenue from RCC for the operation of their concession
area to be financially sustainable. Consequently, the Team concludes the most
important issues for the establishment of sustainable SWM in DSM city is to
strengthen the capability of the DCC. In concrete terms, the following aspects
shall be given priority.

« Reinforcement of the operational capability by the improvement of
" equipment and facilities and development of human resouces.
» Establishment of financial sources by the DCC increasing its revenue
generalion efforts (such as cily taxes, RCC, ctc.)
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