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9.1

9.1.1

Evaluation of the Master Plan

The Municipal Solid Waste Management Master Plan

Frameworks of the Master Plan

9.1.1.1 Review of the Planning Frameworks

The framework of the SWM Master Plan proposed in the Interim Report was heavily
relying on the participation of private sectors in refuse collection, especially in the
UA’s and SUPA’s where the majority of residents were expected to pay RCC.
However, the conclusion of the financial analysis of the Master Plan was unfeasible
without the financial supports of both Arcas A and B%, as shown in Annex 16.

DCC started the expansion of refuse collection area to 25 wards from 5 wards by
increasing the number of concessionaires in August 1996; this was like a trial run of the
proposal in the Master Plan. However, the increase in the waste collection amount
achieved by expansion plan was found to be only 6 tonnes per day, equivalent to 0.3 %
of the total waste generation and 4 % 1o the total refuse collection amount.

This result definitely proves that experimental expansion of the private refuse
collection has failed. This was anticipated from the results of the financial study of the
SWM Master Plan presented in the Interim Report. The main cause of failure was that
the majority of residents refused to pay RCCs. The achieved RCC collection rate did
not reach even the rate expected in the Interim Master Plan.

This forced the basic framework of the SWM Master Plan to shift from a
concessionaire oriented model to a more DCC oricnted one. There has been a
possibility of adopting a more DCC oriented plan since July 1997 due to the rapid
increase in revenue from Tax by the new DCC. Therefore, the change of the basic
framework was decided jointly by the DCC and the Study Team in March 1997.

9.1.1.2 Goals and Targets

a. Goals

The principal goalrof the SWM Master Plan is 10 esfablish a proper
management system for SW by the target year 2005 in Dar es

Salaam City, this being the centre of the country’s economic and indusirial
activities and where approximately 8% of the national population lives,

Through the establishment of a proper SWM system, the Plan aims at:

o preservation of the environment and public health, and
sustamable deve!opment of the city; and

. promonon and growth of the Tanzanian economy through
gaining foreign investment.
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Accordingly, the goals of the Master Plan arc as follows.

1.
2.

10,
il
12.
13.
14.

Establishment of a sélif-sustainablrc SWM SyS{cm.

Provision of collection services in the urban arca (UA}, semi-urban planned
development area (SUPA) and semi-urban unplanned development arca
(SUUA).

Establishment of a reliable collection system under Wthh regular services can
be provided. :

Construction of sanitary disposal sites which employ sufficient measures for
pro!ecnon of the enwronment and human health.

Dcvclopmenl and promohon ofa communily based recy clmg system (on-site).

Establishment of efficient strect .sweeping and drain cleansing system through
public co-operation. : ,

Establishment of a Beneficiary-Pay-Principle (BPP) under which customers pay
refuse collection charges (RCCs) and refuse tipping fees.

Establishment of proper legislation and regulations through modification and
revision of the existing ones.

Establishment of a conlrol; monitoring and auditing commitiee which will
consist of SWM experts and will be organised by PMO.

Establishment of proper roles expected of organisations involved in S\WM.

Strengthening of the management and administration system.

Development and prometion of public participation and education programmes.
Development of SWM human resources.

Securing funds for capital investment in equipment and facilities necessary for
the realisation of the goals, especially during the time of take off.

b. Target Year

The master plan shall cover the period between 1997 and 2006, Upon consideration of
the Imited resources of DCC for SWM, the goal of the master plan shall be achieved in
a stepwise manner. The period of the plan is divided into the following three stages.

Table 9-1: Target Year

Category of Plan Target Year
Master Plan 1997 - 2010
Phase 1: Preparation for Implementing of /S Projects - 1997 - 1999
Phase 2: Implementation of F/S Projects , ~ 2000 - 2002
Phase 3: Implementation of M/P Projects o 2003 - 2005
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c¢. Targets

In order to achieve the principle goal of the master plan, the targets for the
establishment of the major technical system components for each phase are proposed
and tabulated in Table 9-2.

Table 9-2: Targets for Establishment of Major Technical System Components

Phase Phase ! Phase Il Phase Il
s Components 1996 (1997 - 1999) (2000 - 2002) | (2003 - 2005)
3 i. Refuse Collection Rate ,
UA 90 % 100% o 100% 100%
SUPA . 12% 30% 50% 70%
SUUA 0% 4% 30% 50%
RA Q% 0% 0% 10%
2. Length Covered by Street 34 km 50 km 100 km 100 km
Sweeping Service
3. Intermediate Treatment No treatment Promotion of Promaotion of Promotion of
and Recycling facilities other than|organised organised segregation at
pitot on-site recycling recycling generalion for
compost and an recycling
incinerator for

medical waste
Rate of Recycling

From Generation Source . 6.5% 65% 8.0%| . 10.0 %
Tolal Recycling 7.3% 73% 88% 10.8 %
4, Final Disposal -
Landfill Sites Vingunguti Vingunguti Kunduchi Kunduchi:
. Level 2
Sanitary Landfill Level |Open Dumping Level 1! " Level 22 [lala & Terr;eke:
Level 3

il

9.1.1.3 Future Waste Stream

The main factors that will affect the changes in the waste stream in DSM are:
* changes in waste generation anmount.
* changes in waste collection system.
* changes in the recycling system.

The waste stream model below illustrates the flow of waste in DSM and shall also be
used as the basis for forecasting fulure waste flows.

<3
s

! Level 1: contrelied tipping method.
? Level 2: sanitary landfill without a Jiner for leachate.
3 Level 3: sanitary landfill with a liner for the prevention of lkeachate percolation into the ground.
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A: Waste Generation
The waste generation amount is as forecast in section 4.2.1.
B: Waste Collection for Final Disposal

After discharge, waste may be collected by official and unofficial collectors (mainly
independent handcart operators and some private illegal contraclors). The former
transport the collected waste to the final disposal site while the latter usually illegally
dump the waste they have collected.

The planned waste coliection ratio in the master plan relates to official collectors only. 2y
Hence, the waste collection for final disposal amount will increase according to the =
planned waste collection ratio in the master plan.
B, = A, x expected wasle collection rate
C: Ittegal Dumping by Unauthorised Collectors
The amount of waste ilegally dumped after collection refers to the waste illegally
dumped by unofficial collectars. This will decrease as the waste collection amount
increases and a policy will also be implemented to climinate this practice. This will
result in the rate of illegally dumped waste after collection to the total waste generation
amount decreasing from 7.3% in 1996 to 3.0% in 2002 and 0% in 2605.
Ca = A, x expected illegal dumping by unauthorised collectors
D: Collection
The waste collection amount is the total amount of waste collected for final disposal
including the illegally dumped waste from clandestine operators. g

Dy=B,+C,
E: Recyeling from Discharge

The amount of waste recycled is calculated assuming that the ratio of the recycling
amount to the total waste generation amount in 1996 will be maintained until 2005.

Ey = Ap x Ejose / Atrgss
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F: Discharge
The wastc discharge amount is the sum of the waste collected and the amount which is
reeycled. ' :
Fo=Dy+E,

G: Recycling fromm Generation Sources

" The amount of waste generated that is recycled is calculated assuming that the ratc of
the recycling amount to the total waste generation amount will increase to 8 % in 2002
and to 10 % in 2005 with the promotion of recycling activitics.

Gya=A, x cxpeqlcd recycling rate
H: Self Disposal and Hilegal Dumping from Generation Sources

The amount of waste generated and illegally dumped or self disposed is calculated
assuming that the ratio of the illegal dumping or self disposal amount to the total
amount of illegally dumped and self-disposed waste in 1996 will be maintained until
2005. ' '

Hp = (An - Dn - Eq) X Higes / (Atgse - Pigss - E1936)
I: Recycling at Final Disposal

The amount of waste recycled at the final disposal site is calculated assuming that the
ratio of the recycling amount from final disposal to the total generation amount will be
maintained until 2005.

In = Aq X Lioos / Ausse
J: Final Disposal

The final disposal amount is the amount of waste which is finally disposed of after
being transported to the final disposat sites and is cqual to the difference of the waste
collection for final disposal amount and the final disposal recycling amount.

Jn = Bn - Jn
K: Recyeling from lllegal Dumping

The amount of illegally dumped waste recycled is calculated assuming that the ratio of
the recycling amount from illegal dumping to the total generation amount will be

maintained until 2005,
Ka= Aa x Kiges / Aisss
L: Final Hlegal Dumping Waste Amount

The final amount of illegally dumped waste is calculated by summing the illegally
dumped waste amounls from generation and collection and then subtracling the amount
of illegally dumped waste recycled.

Ly = (Cn + Hn)' Ka

These formulae arte used to forecast the waste stream for DSM in 2002 and 2005 as
shown in the following figures.
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Figure 9-1: Waste Stream for DSM in 2002
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Figure 9-2: Waste Stream for DSM in 2005
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9.1.1.4 Frameworks of the Master Plan

The Master Plan is formulated based on the following concep-t.
a.  Techuical System -

* The proposed refuse collection system is categoriscd into i. Curb side collection
by tipper trucks without primary collection and ii. Point collection by skip trucks
without primary collection depending on accessibility of the refuse collection
vehicles. ' o

» DCC will promote recycling activities {which will not need financial aid by
DCC) such as on-sile composting at generation but shall not construct/operate
any collective intermediate and/or recycling facilities. The construclion/opcration
of those facilitics shall be by the private sector if they are any interests.

* For street sweeping system, manual work shall be applied as.much as possible.

* Wastes collected from each 3 districts shall be disposed of at its own disposal site
by a sanitary landfill operation.

b. Institutional System

* A Wasle Management Authority (WMA) shali be newly established under DCC
and be responsible for the SWM in DSM city including cesspit eniptying service.

* Refuse collection service shall be provided either by the contracters selected
through the contract out system or by the WMA of DCC directly.

* A Supervision and Monitoring Commiltee shall be established in order to
monitor and control the cleansing services of DCC and the private contractors.

» The main financial source for the cleansing services shall be a special fund
allocated from the cily taxes and the RCC (refuse collection chatge). As for the
RCC a joint billing system with water/sewerage of newly established DAWASA
(Dar es Salaam Waler and Sewerage Authority) or RCC (Refuse Collection
Charge) for commercial waste collection, RCC should be collecied when
business licenses are applied for or renewed or for special services such as door to
door collection services in the high income households shall be applied.

9.1.1.5 Strategy

The strategies to be adopted in the three planning stages are surmmarised below.
Phase 1 (1997 - 1999): Preparation for Implementing F/S Projects
Technical Aspects

* Upon consideration of the very limited refuse collection fleet of DCC at present,
for the time being DCC shall provide and expand refuse collection services
involving the private sector as much as possible. Refuse collection areas shall be
divided into Area for Private Operation: urban arca (UA), Area for Either
Private or DCC Operation : semi-urban planned developed areca (SUPA) and
Area for DCC Operation: semi-urban unplanned developed arca (SUUA) and
rural area {(RA). Area (A) shall be serviced by the privatc contraciors and Area
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{B) by DCC. The priority of the service expansion is the order of UA, SUPA,
SUUA and RA in accordance with the degree of urbanisation.

A reliable collection service with fixed collection frequencies and schedule shall
be established.

In order to implement the first priority projects (/S projcéts), the réquired funds
shall be secured and a detailed design of the projects shall be conducted. Then,
facilities shall be constructed and vehicles and equipment procured.

Site selection work shall be conducted to identify appropriate disposal sites for
the Temeke (south) and llala (west) Districls,

Insn'mtional A specls

Development of clear policies and gu1delmcs for the pi’OVlSlOIl of private refuse
collection by contracting out services.

Establishment of a more autonomous and independent solid waste management
organisalion (i.e., the Waste Management Authority) which will integrate
functtons dispersed in the three depariments (Health, Works and Planning) and
be {ully responsible for the provision of solid waste services {including cesspit
emptying services} for the city in order (o enable mdupcndent competency on
administration, operation and accounting,

Allocation of a revolving fund to the Waste Management Authority, under the
authority of the head of the organisation, to be used for procurement of fuel, spare
parts, and all other supplies and parts which require prompt payment.

Enhancement of the city’s tax collection capability and allocation of a special
fund for cleansing services (SWM) from DCC’s tax revenues.

Although the fund shall b a main financial source for cleansing services, a joint
billing system for RCC with water/sewerage charges of the newly established
DAWASA (Dar es Salaam Water and Sewerage Authority) shall be examined in
order to establish a “Beneficiary-Pay-Principle” in the future. If the joint billing is
not feasible due to ceilain impediments, DCC shall collect RCC (Refuse
Collection Charge) for commercial waste collection when business licenses are
applied for and for special services such as door to door collection services to the
high income households. : :

Improvement of legislation dealing with solid waste management: formulation of
a Sanitary Code. :

Organisation of a human resources development project in order to train the
professionals involved with solid waste management

Establishment of an independent body (the Supervision and Monitoring
Committee) to monitor and conlrol the clcansing services of DCC and the private
contractors.

9-8
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Phase 2 (2000 - 2002): Implementation of F/S Projects
Technical Aspects

e Operation of facilities constructed and vehicles and equipment procured in Phase
0 :

* Using the newly procured skip trucks and containers, DCC shall expand its refuse
collection service up to 30 % to the SUUA where the collection services coverage

target is only 4 % in Phase 1.

¢ Conduct a feasibility study for the projecis (such as construction of disposal sites
for Temeke and Ilala Districts) proposed in the M/P, other than the first priority
projects, and to secure funds for implementation. When the funds are sccured the
detailed designs of the projects are to be carried out.

Institutional Aspects

¢ Further enhancement of the city’s tax collection capability for a financialiy self-
sustainable SWM as well as review of RCC and tipping fee of the disposal site
according to the cost incurred to establish a “Beneficiary-Pay-Principle”.

» Strengthening of the Supervision and Monitoring Cominittee for the cleansing
services, with emphasis on participation of the private sector,

* Strengthening the management and administration system conceived and
implemented in phase 1.

Phase 3 (2003 - 2005} Implementation of M/P Projects
Technical Aspeets

* The refuse collection services shall be expanded to 70 % for SUPAs and 50 % for
SUUAs respectively.

* The M/P projects, such as construction of disposal sites for Temeke and llala
Districts, shaill be implemented.

* In crder to pursue efficiency, the option of whether the operation of the northern
Kinondoni District disposal site will be entrusted to the private sector shall be
examined.

Institutional Aspects

» Further enhancement of the city’s tax collection capability and review of RCC
and lipping fees of the disposal site according to the cost incurred. With these
improvements a sustainable SWM in DSM city will be ¢stablished. In concrete
terms, DCC will be able to construct facilities and procure cqulpmenl required
for a sound SWM.

+ Development of a nation-wide plan for waste minimisation and recycling.
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9.1.2 The Municipal SWM Master Plan
a. Outline of the SWM Master Plan

Table 9-3 shows the outling of the Master Plan.

Table 9-3; Qutline of the SWM M/P

Tractor traifer

Tragtor trailer

SUPA:
6 top tipper truck znd

and & tons skip trucks

Phase Prescnt " Phasc} Phase I} Phase 1l
Componcnts (1996) {1997 - 1999} {2000 - 2002) (2003 - 2005)
1. Refuse Collection &
Tcansportation
Population in DSM . 2,261,000 2,859,000 3,726,000 5,066,000
Population inthe study acea 2,030,000 2,455,000 3,066,000 3,966,000
Wasle generation amounl - 1,112 2,144 2,673 1,464
. (L)
Colleclion rate of all waste T B% 17% 37% 57 %
Collection rate of 5% 5% 3% 52%
household waste
Waste collection amount 143 362 1,001 1,960
(vd} - .
Nos. of households scrved 23,604 85,640 235,298 479,609
Served populalion 101,500 368,250 1,011,780 2062320
Non served population 1,928,500 2,086,750 2,054,220 1,903,650
Collection sysiem Point & cutb side Point & curb side UA: UA:
: : collection cotlection Curb side collection Curb side collection
SUPA: SUPA:
Curb side collection Curb side collection
and Point collection and Point collection
SUUA: SUUA:
Curb side collection Custb side colleclion
and Poinl collection and Point collection
RA:
Foint collection
Major type of vehicles Tipper Tipper UA: : o
Skip truck Skip truck & ton tipper truck 4 ton compactor lruck

SUPA:
6 lon tipper truck and

8 ton skip trucks
RA.

$ ton skip trucks

9-10

& ton skip trucks 8 ton skip trucks §
SUUA: SUUA: =
6 tons tipper lnuck 6 ton tlipper truck and

Transporiation system Direct hautage Direct haulage Direct havlage Direct haulage

Executing organisalicns
DCC Cleansing uait, Cleansing unit, WMA WMA

Healih dept Health dept
Privale contractors 5 concessicnaires NA NA NA
Required main equipment -
6 ton tipper trucks i4 NA 50 66
8 ton skip trucks 1 NA 67 9s
4 ton compactor truck 0 NA 0 10
8 m” skip with lids 0 NA 134 190
8 m* open skip $ NA 536 760

No. of workers 317 455
DCC 40 (Aug 19556} NA 152 132
Coatractors 127 (Aug. 1996) NA 165 2

Unit cost

DCC (USDten) 2485 {1931) NA 21.44 17.33

{excluding tipping {excluding tipping
fee) fee)

Frivate contractors 13.14(1994) NA

(USD.ton) {incleding dumping
fee)

2. Streel Sueeping .

M:ihod of sweeping Manual Manual Manual Manual g

Length of scaled regicnzl 60.7 60.7 100 100 =

road in DSM (km)

Lengih of served rozd 28 50 180 100

(km)

Operator Canlractors Conlractors Coatractors Contraclors

Nas. of workers .

Privzle contractor 72 110 220 220
BCC 3 5 s 3
Conlractors 69 105 215 215

Unil cost

DCe {USD.ion) Not available Thiscostisincluded | Thiscostis included

in the cotiection cosl. | in the collection cost.

Contractor  {USD,ton) Nol available

Main equipment Manuea! Maneal Manual work with Manual work with
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Phase Present Phase 1 Fhase Il Phase 1l
Components _{1998) {1537 - 1999) {2000 - 2002} (2003 - ?005)
_ litter boxes litler boxes

X Intermediale (reatment

rCommunily based
pilot composting
facilities

*Sirnple incinerator
for infectious waste

* No requirement
other than on-site &
community based
ones

* On-sife composting

» Qn-site composting

4, Recycling
Recycling rate from
generation

Chverall recycling rate
Recycling system

¢ No organised )
recycling

6.5%

i3
* DCC needs to
organised present
recychng systent

8.0%

. 88%
* Private sector
centred system
= DCC encourage to
ofganise resyciing
activities

100%

108%
* Privale sector
centred system
* DCC promotes the
separate discharge
of wastes for

Breakdown of Revenue
Tax {M. Tsh)
RCC {M. Tsh}
Total Revenue

{M. Tsh)

Total revenue per capita
{Tsh)

Total revenve pee

beneficiary (Tsh)

SWM budget per capita

(Tsh)

DCC Budget (M. Tsh.)
Tax Revenne (M. Tsh)
Subsidy {M. Tsh)
Tax Forecast Scenario
Share of SWM budget

Collection Rate of RCC

Tanff Level for RCC

{Tsh/menth, household)

296
not available
not available

not available
not available
160

5910
2,540
3,370
not available
5%
15%

150 or 900

548

221
1,458
223

10,963
7,062
1,90t%
Moderale
5%
15%
150 or 900

* Special RCC
coBlected by DCC

1,165
1,426
2,591

845

2,561

Moderate

recyching -
S. Final Disposal
Method of operation Open dumping Leveil Level 2 Level 2013
Final disposabsite  ~ Vinguaguti Vingunguti Kunduchi Level 2 for Kunduchi
level 3 for Nala &
: Temeke
Transportation distance 8.7 87 18 13 (average)
{km) ’ '
QOperation by BCC DCC WMA WMA
Nos, of workers 1 11 34 85
Tipping fee  (Tshfton) 800 860 3600 6,100
Unit cast {USD1on) N.A N.A 537 922
Main equipment Bulldozer § Bulldozer 1 Bulldazer: 3 Bulldozer: 6
Excavalor: 1 Excavatos: 3
Tipper fruck: 3 Tippertruck: &
Pickup: 1 Pickup: 3
6. Maintenance & Repair
Preventive Maintenance Muwananyamala Mwananyamala Nyerere workshop Ny ecere workshop
depol depot
Major repair Muananyamila Mw ananyamala Private workshop Privale workshop
depot depot
Operatien by E & M sec, Works E & M sec, Works WMA WMA
Dept.,, DCC Dept., DCC
Nos_of workers 17 17 65 93
7. Public Organisations
Responsiblz on SWM
Competent atthoritics Health Dept,, DCC | Health Dept, DCC WMA WMA
Operation by Cleansing Sec. Cleansing Sec. WMA WMA
Nos. of steff 1 10 30 50
8. Financial Matters
Unit SWM Cost
(Tsh1oay
Revenue Source * Tax = Tax * Tax * Tax
* RCC colected by = RCC collected by + RCC collected by » RCC collected by
CONTESSIONAINS concessionaires joint billing with joint billing with
wateror waler of

* Special RCC
collected by DCC

1,868
2,634
4,552
1,148
2,207
4
37,368
32,140
5,228
5%

20 %
1,250

Moderate

9. Role of Private Org.
SWM services privatised

Type of conlract

¢ Parts of refuse
coflection

¢ Street sweeping

Concession conlract

* Paits of refuse
collection

* Street sweeping

Concession coptract

* Pazts of refuse
collection

* Street sweeping

Lump sum confract

* Parts of refuse
collection

* Streel sweeping

Lurnp sum contract

10. Legisiation

Thete are basic
legislation but lack
of epforcement

Consolidation of
scatlered legislation
onSWMinfoa
Sanitaty Code

Enforcement of the
Sanitary Code

Establishmentof 2
law for waste
minimisatton and
recycling

11. Public Coeperation

There are very lilde
public education

informing of

proposed

Copduct of 2ctive
puablic education and

Fromoetion of waste
minimisation and
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SWM

Phase Present Phase 1 Phase 1 Phase I
Compangals {1996) {1997 -1889) (2000 - 2002} {2001 - 2003)
programm:es and co- | institelional, cooperation recycling campaigns
operation administrative and campaigns
Yegislalive changeson

12. Medical SWM

* No clear

* Establishment of

* Enforcement of

+ Establishmeat of

classification of clear classification slrict segregation, thermal {reatment
medical sotid for medical SW and separate collection, of infectious wasle
waste, code of practice, transportation and with bazardous
* No discharger's * Infections wastes disposal system for waste
responsibility, shalt be properly infectious waste,
Lack of aws, treated at * Examination of
codes & generation thermal treaiment
enforcemend of infeciious waste
with hazardous
industrial SW
13, Industrial SWM * Noclear * Establishment of * Enforcemant of « Establishment of
classification of clear classification roper disposal of thermal treatment
industyial solid of industrial SW azardous of infectious waste
waste + Examination of industrial SW with hazardous
s No discharger’s HISW gencration * Examinzticn of waste
responsibility, amount and ils thermal treatment
Lack of laws, disposzl methods of infections waste
codes & with hazardous
enforcement industrial SW
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b. Location of SWNM Facilities
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Figure 9-3: Location Map of SWM Facilities
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Amount (tons/day)

Figure 9-4: Master Plan of Waste Collection

Figure 9-5. Master Plan of The Waste Stream
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9.2 Conceptual Design and Cost Estimation

This seclion estimates all costs required to implement the master plan. They are divided
into the following items for cost estimation.

A. Direct Cost

1) Storage and discharge system
2} Primary collection system
5 3) Secondary collection and (ransponallon system
4} Final disposal system
5) Strect sweeping system

B. Indireect Cost

* 1} Maintenance shop
2) Motor peol 7
3) Administrative expenses of DCC

9.2.1 Design Conditions
a, The Peﬁﬁd and Projects in the SWM Master Plan to be examined

The period and projects in the SWM Master Plan to be examined here are all projects
which are planned to be implemented or operated from the year 2000 until 2005.

b. Key Design Data

* ASG of waste when it is iransported by refusc vehicles without compacuon

o 390 kg/m’
* ASG of waste when 11 is transported by refuse vehicles followin g comgacllon
585 kg/m
*  ASG of waste when it is compacted at a disposal sile: 900 kg/m’
* Average waste transportalion dislance: 18 km
* Qperation efficiency of refuse vehicles: 0.8
* QOperation time of waste collection time: 7.5 hours/day
6 days/week
¢. Economic Life
'+ Skips: 7 years
~+ Tipper trucks, sklp trucks and heavy equipment: 7 years
’ Machmcr} 15 years
* Buildings and Civil works: ) ) 30 years

d. Remaining Economic Life of Existing Equipment

The economic life of most existing equipment which is being operated by DCC have
expired. It is therefore assumed that the exnstmg cquipment would be operanonal until

2000.
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9.2.2

9.2.3

e. Waste Collection Amount
Table 9-4 shows the waste colicction amount per day based on 7 day collection per

week.

Table 9-4: Waste Generation and Collection Amount per Day Based on 7
Collection Days per Week

Category of Waste| Destription | unit | 2000 2001 | 2602 2003 2004 2005
Household Generation tAd 1,838 1,979] 2,140 = 2323 2530 2,769
Cobection tid 380 535 . 105 1,013 1,21t 1,439
Collection Rate % 20.7% 27.0% 33.0% _43.6%| . 47.9% H2.0%
Commercal Gerneration t'd 69 &3 98 115 134 155
Collection d 49 66 88 " 115 134 155
Cobection Rate % 710.0% B80.0% 90.0% 100.0% 100.0% 100.0%
institution Generalion vd 13 14 15 17 . 18 20
Cotlection td g H 14 17 18 20
Collection Rata % 70.0% 80.0% 90.0% 100.0% 100.0% 100.0%
Market Generation Yd 78 92 108 © 125 145 1638
Collection d &5 74 97 1251 . 145 168
Collection Rate % 70.0% 80.0% 90.0% 100.0% 100.0% 100.0%|
Streel Sweeping  [Generation td 3 3 3 3 4 4
Collection d 3 3 3 3 4 4
Coliection Rate % 100% 100% 1002 1065 10056 1005%
Informat Genaration [0 2938 305 314 324 ass] - 248
Collection t/d 50 63 94 119 142 174
Collection Rata | % 16.7%] - 223% I0.0% 36.7% 42.3% 50.0%
Total Generation td 2,300 2,476 2,678 2906 3,165 3,464
. Collection t'd 545 787 1,001 1,392 1,653 1,960
Collection Rate % 23.7% 30.6% I7.4% 47.9% 52.2% 56.6%

f. SWM Costs Included in the Cost Estimation

Al costs required to implement the SWM master plan are included in the cost
estimation regardless of the (ype such as direct operation by DCC or contractors of
DCC. ' '

Storage and Discharge System

The SWM Master Plan proposed to use plastic sacks for iipper' truck collection and
skips for public use.

No cost is involved in storage and discharge of plastic sacks because plastic bags
provided by shops to carry the shopping are proposed to be used .

Skips are uvsed as communal containers. The number of containers required and the
cosl are estimated in section 9.2.4 (secondary collection and lransportation). The
required number of skip container is assumed to be 10 skip per truck,

Primary Collection System

‘The SWM Master Plan does not place an importance on the primary coileclion system
because it can not be within the main stream in SWM. To improve the secondary
collection and transportation system is far more important than the primary collection
system in DSM where the present refuse collection rate is only 8.1 %.

To improvement of the the primary collection system is not taken into account in the
SWM project costs which wilt be implemented by DCC. Its improvement should be
conducted with financial resources from non-governmental organisations until 2005.
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9.2.4 Secondary Collection and Transportation System

a. Canceptual Desiga of Sccondai'y Collection and Tran_épo:-tation System

a.l chmrcd Tlansportatlon Distance to Landﬁll Sites

The lransportallon distances for wastes to the proposed landfitl s;tcs ar¢ determined or
assumed as shown in Table 9-5 based on Figure 9-3.

Table 9-5: Summary of Transporiation Distance to Landfill Sites

District Area 2000-2002 2003-2005
- Landfill Site Distance Landfill Site Distance

Kinondoni | SUPA Kunduchi Landfill Kunduchi Land{il 15 km
SUUA | Kunduchi Landfil Kunduchi Landfill 15k |

RA Kunduchi Landfilf | Average Kunduchi Landiii 10 km
ilala UA Kunduchi Landfili | dislance to {fala Landfill 13 km ]

SUPA Kunduchi Landfill | Kunduchi llala Landfill 10 km
SUUA Kunduchi Landfil | Landfill Site is | Hala Landfill 10km |

L RA KunduchiLandfill | 18 km liala Landfili 10 km

| Temeke SUPA Kunduchi Landfill Temeke Landfill 10 km

SUUA Kunduchi Landfill | Temeke Landfill 10 km

RA Kunduchi Landfili [ Temeke Landfill 10 km

a.2 The Type of Refuse Collection Truck

The following three types of refuse collection trucks were determined to be apprépriale
for the use.

6 tonne tipper trucks for UA, SUPA, SUUA and RA

*

8 tonne skip container trucks for SUPA and SUUA

4 tonne compactor trucks for UA

Their proposed assignments arc as follows.

Table 9-6: Assigment Plan of Refuse Collection Truck

Area 2000-2002 2003-
UA 100%: 6 lon tipper trucks 80-100%: 4 ton compactor trucks
| 20-0%: 6 ton tipper trucks

SUPA 35-25%: 6 tontipper trucks 25%: 6 ton tipper trucks
65-75%: 8 ton skip container trucks 75%: 8 ton skip container trucks

SUUA 10%: 6 ton lipper trucks 10%0: 6 ton tipper trucks '
90%: 8 ton skip container trucks 20%: 8 ton skip container trucks

RA - 100%: 8 ton skip container trucks

a.3 Productivity Determination of Refuse Collection Vehicles

The productivities of the collection vehicles were calculated using the following

equation.
60xtl-12xE

Tr = —— e
DV +t3+14
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Tr: Number of trips per day (trips})

D: Travel distance per trip (km)

V: Velocity of the vehicle (kny/h)

t1: Working hours per day (hours)

(2: Time taken for daily service e.g. mspec!xon and fuelling, etc. (min)
t3: Time taken for loading waste (min)

t4: Time 1aken for unloading waste (min)

E: Work efficiency

Qd=gxdxfxTr ‘ =

q: Volume of a skip container or a tipping truck (m )
d: Density of wastc when it is being transported (lon/m )
f: Work efticiency

Table 9-7: Productivity Determination

Description unit Shap truck Tipper truck Compaclor
Capacity in weight t 8 8 8 6 6 8 4
Capacity in volume m3 g 8 8 100~ 10 10 8
Distance of one krip kin 36 30 204 17 36 30 26
Velocty of vehicle km/h 40 40 40 40 40 40 40
'gensily of waste when lransported tm3 0.39 0.39 0.39] 0.39] 039 0.39§ 0.585
t1:Working hour h 7.5 7.6 7.5 7.5 75 7.5| 7.5
t2:Daily service bme min 301 30 30 30 3¢ 30 30
13:Loading Lime per irip min 5 5 5] 110] 1i¢ 110 64
t4:Unfcading lime min 5 5 5 i0 10 10 10
: Working efficiency of iansport 0.8 0.8 0.8 08] 08 08 0.8

r f: Work efficiency of transpodation 08 0.8 08 0.8 0.8 0.8 0.8 »:g .

[Number of krips per day times 5.25 6.11 840 230f 1.93 2.04 2.97 -
|Waste cairied pe: day 1'd 13.130] 1528] 20971 7.18f 602 6.35 11,13

b. Cost Estimation
b.1 Imvestment
b.i.1 Required Number of Equipment

Table 9-8 shows the requircd number of equipment which were calculated by their
productivities and their distances per trip.

Table 9-8: Required Number of Equipment

ltems Unit | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |
8 t tipper lrucks unils 40 45| - 50 50 54 66]
8 t tipper lrucks | units 31 47 67 67 81 95
4 L compactor units 0 Q 0 7 9] 10
8 m3 container with lid nos 0 94 134 134 162 190 f
8 m3 container without lid nos 0 376 536 536 648 760 )
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Figure 9-7: Required Number of Trucks for Refuse Collection
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Figure 9-8: Proposed Waste Collection Amount by The Type of Vehicles

b.1.2 Investment Schedule

Tablc 9-9 shows the procurement schedule which has taken their economic life into

account.
Table 9-9: Procurement Schedule
ltems unit | 1999 [ 2000 | 2001 | 2002 | 2003 | 2004 | 2005

6t tipper truck units 40| 5 5 0 4 i2 3

8t skip truck units 31 16 20 0 14 i4 5
£ 8 m3 container with akid__| units 62 32 40 ol-_ 28 28 10
& 8 m3 container without a lid| units | 248| 128|160 ol  112] 112 40

4 t compactor units 0} 0 0 7 2 1 0

Table 9-10 shows the investment schedule to procure equipment in accordance with the

schedule.
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Figure 9-8: Proposed Waste Coilection Amount by The Type of Vehicles

b.1.2 Investment Schedule

Table 9-9 shows the procurement schedule which has taken their cconomic life into

account,
Table 9-9: Procurement Schedule
Items unit | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

6t tipper lruck units 40 5 ) Y 4] 12 3
8l skip truck unils 31 16 20 0 i4 14 5
8 m3 container with a lid | units 62 3z 40 0 28 28 10]
8 m2 container without a lid| units 248 i23 160 0 1i2 112 40
4 t compactor units 0 0 0 il___.2 1 4]

Table 9-10 shows the investment schedule o procure equipment in accordance with the

schedule.
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Table 9-10: Investment Schedule

liemns unit unit | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
. rale -
6t tippertruck - th. USD 63.1] 2,122 265 265 0 212 8§37 159
81 skip truck th. USD 74.7] 23141 1,194] 1,493] - 0] 1,045] 1,045] 373
8 m3 containerwithid  Jth.USD |. 6.0 369 190{ - 238 0 167 167 604
8 3 container without tid|th. USD 52| 1,280 686 832| 0 582 582 208
4 1 compactor th. USD 71.2 0 0 ] 498 142 71 g
tolal in USD th. USD 6,095 2316 2,828 498] 2,149] 2502 800
tolalin Tsh M.Tsh 597.8]1 3,644 1.384] 1,691 298| 1,284| 1,496 478

h.2 Operation Costs

The required manpower and materials for collection and transportation are shown in
Table 9-11 and the required costs are summarised in Table 9-12.

Table 9-11: Required Quantities for Operation

Calagory Descriplion unil 2000 | 2001 2002 | 2003 ¢ 2004 | 2005
Labour 8t skip "~ | persons 31 47 67 67 81 95
Driver 6t tipper persons 40 45 50 50 54 &6
4t compactor | persons 0 0 0 7 9 10
toltai persons 71 92 17 124 - 144 i71
Labour 8t skip persons 0 0 0 0] 0 0
Collection worker |6t tipper persons 200 225 250 250 270 330
4t compaclor | persons 0 0 0 2t 27 30|
total ~ - |pessons 200 225 250 271 297 360
Required Diesel 16l tipper . l'd 960] 1,080f 1,200] 1,200} 1,296 1,584
8t skip Hi] 1,519 2,303] 3,283] 3,283] 3,969 4,655 %
4 t compactor /d 0 t] 0 210 270 300 -
| total 2,478] 3,383] 4,483 4,693] 5,535 6,539

Table 9-12: Required Operation Cost Schedule

liem unil 2000 2001 2002 2003 2004 2005
Labour, driver M.Tshy 51 66 84 89 104 123
Labour, collection workers M. Tshiy 36 108 120 - 130 . 143 173
Diesel M.Tshly 213 291 as6 404 4786 563
Lubricant M.Tshly 3 | <. 39 40 48 56
Tolal M.Tshy 382 494 629 664 770 915

b3 Maintenance Costs

The maintenance cost includes prices of spare parfs and costs incurred when repair
works are commissioned to outside garages. The costs of preventive maintcnance
which will be provided by the central workshop are included as indirect e\penscs of the
maintenance shop. =

e

The maintenance costs for vehicles is estimated as 10 % of basic prices and for skip
containers il is regarded as 3 % of basic prices. The estimated maintenance costs are
summarised in Table 9-13. :
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. Table 9-13: Required Maintenance Costs Schedule

ltean 1 ltem 2 ltem 3 unit 2000 2001 2002 | 2003 2004 2005
Vehiclas  |Bzasic Price ~ {6t tipper th. USD 2,432 2,736 3,040 3,040 3,283 4,013
- - 8t skip th, USO 2654 4018 5729 5728 6926 8123
4 t compactor th. USD 0 0 K 666 728 809
Total ) th. USD 5083] 6,755 8,769 9,335 10,937] 12944
|Repair Cost |10 % of Basic Price |th. USD 508 675 877 933 1,094 1,294
Skip IBasic Price 8 m3 with lid th. USD 391 - &92 844 - 844 1,021 1,187
Container 8 m3 without lid th. USD 1.438] 2181 3,109 3,109 3,758 4,408
. Tolal th. USD 1,829 2,773 3,853 3,953 4778 5,609
- Repair Cost |3 % of Basic Price  |th. USD 55 83 119 119 143 168
/3 Total Repair Coslin USD th, USD 553 759 095 1,052] 1,237 1,463
. Total Repair Coslt in Tsh M.Tshly 337 454 595 6291 - 740 874

b.4 Summary of Cost Estimation

Table 9-14 shows the summary of required costs for secondary collection and
transportation.

Table 8-14: Estimated Costs of Secondary Collection and Transportation

Description unit | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

1. Investment '
| Equipment M.Tsh| 3.644] 1.384] 1,691 298| 1,284] 1,496 478
2. Operation -

Labour Cost M.Tsh 0 147 174 204 219 246 288

Material and Fuel, etc. |M.Tsh 0 235 320] 424 444 524 619
3. Maintenance M.Tsh ol 3371 454 595 629 740} 874
Total M.Tsh| 3.644] 2,103] 2,639 1521 25771 3,005 2267

9.2.5 Final Disposal System

a. Conceptual Design of Final Disposal System in the Master Plan
a1 Final Disposal Programme

The remaining capacity of the existing Vipgunguti disposal site is only for another 1 to
2 years as of July 1996 and it is causing serious environmental problems in its environs.
Proper sanitary tandfills are therefore, urgently required.

The final disposal system proposed in the Master Plan is summarised as follows.

Sites Description Before 2000 } 2000-2002 2003-2005
Vingunguti | Level: 1 « Operation * Closed «Closed
* Receive all waste
collected
Kunduchi Level: 2 » Construction s Operation * Operation
Capacily: * Receive alt wastes | * Receive waste
3.5 million m* collected collecied in
Life year; 2000-2010 Kinendoni
liala Level: 3 * Site selection * Construction + Qperation
Capacity: * Receive waste
1.5 miltion m’ collected in 1lala
Life year: 2003-200%
Temeke Level: 4 * Site selection * Construction * Operation
Capacity: * Receive waste
1.5 miltion m* collected in Temeke
Life year: 2003-2010
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» Until the end of 1999, the existing Vlngunguu disposal site will be in use.

+ At the beginning of the year 2000, the new disposat site to be constructcd in
Kunduchi New MECCO quarry will commence its operation. It will receive all

wastes collected from DSM from 2000 until 2002

* At the beginning of 2003, two disposal sites for Hala and Temcke districts will
commence its operation and each sile of the three will receive alt wastes collected
from its district.

* The proposed sanitary level of disposal sites are Level 2 for the Kunduchi landfill
and Level 3 for the landfills to be constructed in Hala and Temeke.

* The ratio of coverage soil volume 10 the waste volume will be 18 %.

a.2 Required Capacity of Disposal Sites

Based on the forecast for waste disposal amount , the volume of wasle (o bc durnped at

each disposal site was estimated as follows,

Table 8 15 Annual Estimate of Waste Amount at Dlsposai Sites (1)
- Collection Amount - Waste Disposal Amount

| Site Kunduchi Ilala Tencke Tolal | Vingunguti] Kurduchi llata Temeke Total
unit Ly Wy vy ty Wy Wy vy iy iy
1996 24,042 - 12,784 14,640 51,465 51,465 Q T a -0 51,465
1997 34,900 19,101 21,189 75,190 75,190 0 J ¢ 75,190
18938 46,6821 26,555 28,695 101,835 101,835 0 0 0] 101,635
1699 59,628 35,455 37,006) 132,130] 132,130 0 0 0] 132,130
2000 88,121 55,233 55,571 193,926 ] 168,925 0 0] 198,925
2001 119,756 79,559 76,590 278,305 0| 276,305 0 0l 276,305
2002 154,401] 103,459] 10153%F 365,390 0] 365,390 0 0 365390
2003 208,244] 158,933] 140,854} 508,080 0] 208,244] 158,983] 140,854 508,080
2004 238,329 198,025] 165992| 603,345 0] 238329] 198,025 166992 603,345
2005 271,321 246,627 197.573| 715,520 0] 271,321] 246,627 197,573 715,520
2006 235330] 252,201] 216628 754,158 0 285330] 252201] 216628] 754,158

Table 9-16: Annual Estimate of Waste Volume at Disposat Sites {2)
Collection Amount Waste Disposal Amnound

Site Kunduchi Hala Temeke Tolal  |Vingungutij Kunduchi ala Temzka Total
unit m3ly m3fy m3fy m3fy m3fy m3fy m3ly m3fly m3/y
1956 26,713 14,204 16,266 57,183 57,183 0 i} 0 57,183
1997 38,778 21,223 23.543] - 83,544 83,544 0 0 0 83,544
1998 51,868] 29,505 31,778] 113,150 113,150 0 o 0] 113,150
1939 66,255 39,438 41,118| 146,811 146,811 -0 0 0] 146,811
2000 97,912 61,370 61,746 221,028 o| 221,028 ¢ o 221,028
2001 133,063 88,399 85,544 307,006 0] 307,006 y; 0] 307,006
2002 171.556] 121,621 112,912} 405938 0] 405,989 0 Q] 405,989
2003 231,382] 176.647] 156504] 564,533 0] 231,282 176.647] 156504] 684,533
2004 264,810f 220,027] 185546f 670,382 o] 264810 200027 185546 670383
2005 301,467| 274,029 219,525] 795,022 0] 301,467 274,029] 219525] 795022
2006 317,033] 280,223] 240,693 837,954 0] 317,033 280,223| 240693 837,954
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Tabte 9-17. Estimate of Waste Accumulated at Disposal Sites

Site Vingunguti Kunduchi lala Temeke |
unit m3fy m3fy m3fy m3fy

1996 57,163 0 0 0
1997 140,728 0 0 0
1998 253,678 o| 0 0
1939 400,689 0 0 0
2000 400,689 221,028 0 0
2001 400,689 528,033 0 0
2002 400,689 §34,022 0 0
2003 400,689 1,165,404 176,647 156,504
2004 400,689 1,430,214 396,675 342,051
2005 400,639 1,731,681 670,704 561,576
2006 400,689 2,048,714 950,927 822,273
Table 9-18: Required Landlill Volume including Soif for Coverage

Sita Vingunguti Kunduchi {iafa Temeke

uriit m3fy rndfy m3fy mdy

1996 67,476 0 0 0
1997 166,059 0 0 0
1998 299,576 0 0 0
19399 472,813 0 0 0
20030 472,813 260,813 0 0
2001 472,813 623,079 ¢ 0
2002 472,813 1,102,146 g 0
2003 472,813 1,375,177 208,444 184,675
2004 472,813 1,687,652 468,076 403,620
2005 472,813 2,043,384 791,431 662,659
2006 472,813 2,417,463 1,122,094 946,633

The appropriate capacities of proposed disposal sites were therefore set up as shown in

Table 9-19.
Table 9-19: Proposed Capacities of Disposal Sites
Site Capacity Reserve for Volume for Life years Operation
Waste Coverage Soil Period
B {million m*) (miflion m*) {mitlion m*) ~{years)
Kunduchi 3.5 2.87 0.63 1t 2000 - 2010
Hala i.5 i.23 0.27 7 2003 - 2009
Temeke 1.5 1.23 0.27 8 2003 - 2010
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¢ Invesiment
c.1 Landfill

The cost for operating the Kunduchi landfiil adopied hee is based on the cost estimated
in the Main Report for the Feasibility Study.

The cost for the llala and Temcke landfill sites adopted here are based on the cosls
estimated as presented in Annex 16. The unil construction cost of the landfill site is

1,170 Tsh per cubic metre of landfill, é%
Table 9-20: Summary of Investment O & M Costs
unit: M. Tsh
Sile 1999 2000 2001 2002 2003 2004 2005
Kunduchi Landfifl] . 831 0 9 430 0 580 0
llala ) 0 0 0 1,755 0 0 0
Temeke g 0] 0 1,755 0 0 0

c.2 Equipment

¢.2.1 Determination of Productivity

The operating capacity of a bulldozer and tipper truck are calculated below.,
Bulldozer, 210 Hp class

Bulldozers are used for pushing, spreading, levelling and compacling wasles at

disposal sites. Its productivily is estimated below. %
Probable cycle time (Cm)
Pushing: 15 m @ 60 m/min =0.250 min
Returning: 15 m @ 80 m/min =0.188 min
Fixed time, loading and shifting gears = 0.320 min
Total cycle time : = ().785 min
Output
Qh=60quf xE
Cin
Qh: Gutput per hour (m’/h)
q: Qutput per push (m*/h)
f: Conversion factor of waste 1.0
E: Operation efficiency 0.5 §

Hence, Qh is 133.6 m*/h.
Qd = 133.6 m’/h x 7 h/d = 935 m'/d
= 935 m’/d x 0.39 tm* = 365 t/d
Tipper truck, 8 tons

The main task of tipper trucks at disposal sites is to carry soil from outside to cover the
waste., s productivity is estimated below.
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Probable cycle time (Cmt)

* Carrying: 1 km @ 15 km/60 min = 4.0 min
Retorn trip: 1 km @ 20 km/60 min = 3.0 min
Loading: = 5.0 min
Dunping: = 1.0 min
Total = 3.0 min

Output

60xCx f x Et

Gh

Cmt
Qh: Oulput per hour (m’fh)
C: Output per trip {(m’/h)
f: Conversion factor of waste 1.0
E: Operation efficiency 0.5

Hence, Qh is 40 tons per hour.
~ Qd=40t/hx 7 h/d =280 t/d
c.2.2 Required Number of Eguipment

Based on the estimated produclivity of the equipment, their required number were
estimated as shown in Table 9-21. '

£ Table 8-21: Required Number of Landfill Equipment

Disposal Sile Equipment 1999 2000 2001 2002 2003 2004 2005

Vingunguli Bulidozer 2 o 0 0 0 0 0

Kinondoni Bulldozer 0 2 2 3 2 2 2
Tipper truck 0 3 3 3 2 2 2
Excavator O t 1 1 t 1 1
Pckup 0 1 1 1 1 1 1

ilala Buitdozer 0 ¥ 0 0 1 2 2
Tipper Lruck 0 )] 0 0 2 2 2
Excavalor 0 0 ¢ ) t 1 1
Pckup Y 0 0 1] 1 1 1

Temeke Bulldozer ] 0 0 ] 1 1 2
Tipper truck o 0 0 0 2 2 2
Excavator ] 0 0 0 1 1 i
Pckup 0 0 0 0 1 1 1

Total Buildozer 2 2 2 3 4 5 6
Tipper truck 0 3 3 3 6 6 6
Excavator 0 1 i 1 3 3 3
Pckup 0 1 1 1 3 3 3

3 : ¢.2.3 Investment Schedule of Equipment

‘Table 9-22 shows the procurement schedule which has taken their economic life into
account, '
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Table 9-22: Procurement Schedule of Landfill Equipment

Equipment

1999 2000

2001

2002

2003

2004

2005

Bulidozer
Tipper truck
Excavator
Pckup

—

OO0

SO0 -

NP W -

DO O -

= R

OO0

Table 9-23 shows the investment schedule to procure equipment based on the above.

Table 9-23: Investment Schedule for Landfill Equipment

Site 1999 2000 2001 2002 2003 2004 2005

Kunduchi 600 0 150 ofp - .90 0 0
ilala ¢ o 0 - 196 150 0 0
Temeka 0 0 0 398 0 150 0

2.4 Tterim Investment

Sanitary landfill operation requires some construction works intermittently, for
example extension of gas removal, feachate collection, provision of impermeable clay
layer for slopes, etc. These costs are regarded as a part of operation costs since its
characteristics are similar.

d. Operation and Maintenance Cost

The maintenance cost include spare parts prices and cost incurred from commissioning
repairs to oulside garages. The costs of preventive maintenance which will be provided
by the central workshop are included as indirect costs of the maintenance shop.

‘The maintenance costs for vehicles are estimated as 10 % of basic prices.

Table 9-24 summarises the costs required related to the final disposal plan.

Table 9-24: O & M Schedule for Final Disposal

unit: M.Tsh

[ Site ltems 2000 2001 2002 2003 2004 2005
|[Kunduchi  [Labour cost 20 20 21 19 19 19
Materia! and fuel 64 70 a2 62 64 67
Spare parts & repair 60 60 75 54 54 54
lala Labour cosl 0 0 0 i6 17 17
Material and fuel 0 0 0 44 61 - 65
Spare paris & repair 0 0 ) 40 54 54
Temeke Labour cosl 0 0 ) 16 16 17
Material and fuel ) 0 0 42 45 61
Spare parts & repair 0 0 0 40 40 54

e.  Summary of Cost Estimalion

Table 9-25 shows the summary of the costs required for final disposal.
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Table 9-25: Estimated Cost Schedule of Final Disposal

Site tems 1999 | 2000 | 2001 | 2002 | 2003:| 2004 | 2005
Kunduchi Jinvestment for facilities 831 430 580
investmeni for equipment 600 0 150 0 0 ) 0
Operalion for labours 0 20 20 211 19 19 19
Operation for material and fuel 0 64 70 a2 62 .~ 64 67
Spara parls and repares 0 60 60 75 54 54 54
Hata investment for facilities 1,755
investmenl for equipment 196 159 Q 0]
Operation for labours 0 16 17 17
Operation for material and fuel ¢ 44 61 85
. Spare parls and repares 0 40 54 54
Temeke [Investment for facilities 1,755 0 0 0
investment for equipment 398 ol 150 0
Operation for labouts 16 16 17
Operation for material and fuel 42 45 &1
Spaie parts and repates 40 40 54
Tolat 1,431 144 300] 4,722 484] 1,102 411

9.2.6 Street Sweeping System

a. Description of Street Sweeping Plan

*» . The SWM Master Plan concerns only collecting litter from sireets, excluding sand
and grass cuttings which are currently being conducted by the Works Department
in DCC and the Ministry of Works.

+  Only asphalt paved streets are planned (o be swept.

¢ ‘The planned length to be swept is as follows:

Year 2000

2001

2002

2003

2004 2005

Length 1o be swept

67 km

83 km

100 kmn

100 km

100 km 100 km

* The frequency' of street sweeping are sct up below.

The method of street sweeping is manual sweeping. The required resources are:

Machinery trucks
Labour drivess
: road sweepers
Material broom
handcart
wasie basket
traffic safety devices
Fuel petrol or diesel

b. Investiment

Table 9-26 shows Lhe required equipment and manpower for future street sweeping

wortk.
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Table 9-26: Required Equipment and Manpower

lems - | unit 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
41 truck ] units 3 4 5 6 6 6] . 6
Driver persons 3 4 5 6 6 6 6
No. of worker persons 110 147 183 220 220 220 220

_T able 9-27 shows the schedule of Procurement and Investment.

Table 8-27; Procurement and Investmenf Schedule

ltem 1999 2000 2001 2002 2003 2004 2005
Procused At truck i i 1 0 0 0 - 0
Investment M. Tsh 23 23 23 0 0} O O

c.  Operation Cost

Table 9-28 shows the operation cost schedule until 2005.

Table 9-28: Operation Cost Schedule

[ Category | Description unit | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
F.abour IDriver M.Tsh 3 4 4 4 4 4
~ Worker M.Tsh 71 88 106 106 106 106
Fuel Diesel, Petrol, Lubricant |M.Tsh 5 6 B ) 8 8
Material  |Broom, handcart, safety |M.Tsh 20 25 30 30 30 30
devices elc.
Tolal M.Tsh 95 123 148 148 148 148

i)

d. Maintenance Cost

Maintenance costs include spare parts prices and cost incurred from commissioning
repair works to outside garages. The costs of preventive maintenance which will be
provided by the central workshop are included as indirect costs of the maintenance
shop.

"The maintenance costs for vehicles are estimated as 10 % of basic prices. The estimated
maintenance costs are summarised in Table 9-29.

Table 2-29: Maintenance Cost Schedule

item unit 1999 2000 2001 2002 2003 2004 2005
Repair M.Tsh - 9 12 14 14 14 14

9,2.7 Malntenance Shop

(onet?

The Nyerere depot which is presently closed is planned to be used as a central
workshop for SWM equipment. This workshop is planned provide preventive
measures. Major repair works are planned to be done at private garages.

a. Investment

All improvement works of the Nyerere Workshop in the Master Plan are to be
implemented in 1999,
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a.l Facilities

- Total investment for facilities is 42 million Tsh as showan below.

Water Tank 5 M.Ths
Pavement 15 M.Ths
Drainage 10 M.Ths
Car cleaning pit 5 M. Ths
Sub-station 5 M.Ths
Furniture 3 M.Ths
Total 42 M.Ths

a.2 Machinery

Total investment for machnery is 297 million Tsh as shown below.

Description Amount Amount

{USD) {M. Tsh)
Battery Shop 4,279 3
Inspection Pit 22,846 14
Welding Equipent : 6,665 4
General Maintenance & Repair 78,850 47
Tire Shop 15,982 10
Other Equipment 287,188 172
Training Material 80,880 48
Total 496,490 297

"~ b. Operation and Maintenance Costs

Table 9-30 shows the requircd manpower for operating the Nyerere Workshop.

Table 9-30: Manpower Schedule
Unit: persons

Descriplion 109¢ | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Manager i 1 )] i -1 il 1
Mechanicat Engineer 3 3 4 5 6 i
Mechanic 8 10 i3 15 17 20
Assistant Mechanic 27 34 43 49 57 66
Secutity Guard 4 4 4 4 4 4
Total i 43 52 65 74 85 a8

Table 9-31 shows the operation and maintenance costs from 1999 to 2005.

Table 9-31: O & M Cost Schedule

Calegory Descriplion unit 1999 | 2000 | 2001 | 2002 | 2003 | 2004 { 2005
Labour [Manager M.Tsh 4 4 4 4 4 4 4
Mechanical Engineer |M.Tsh i 4 4 5 6 7 8
Mecanic M. Tsh 0 6 7 9 11 12 14
Assistant Mecanic M.Tsh 0 13 16 21 24 27 az
Security Guard M.Tsh 0 2 2 2 2 2 2
Tolal M.Tsh 4 28 32 40 46 52 60
Malerial [Power supply M.Tsh 3 4 5 6 7 8
Walter supply M.Tsh 3 -4 5 6 7 8
Others M.Tsh 4 5 7 7 9 10
Total M.Tsh 0 i1 14 i7 19 22 25
Mainlenance M.Tsh 0 15 i8 22 26 29 34
Tolal M.Tsh 342 54 64 80 91 104 118
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9.2.8 Motor Pool

The Master Plan proposes for each district to have 2 motor pool for refuse collection
vehicles so that the travel time can be shortened. The proposed locations of motor pools
are as follows.

»  Kinondoni District: Mwananyamala depot

+ Ilala District: DRIMP depot

*  Temeke District: Temeke district office &

The every site already has a fence and security guards. The present conditions of these
facilities are satisfactory for the use as a motor pool, and therefore further invesiment is
unnecessary. Only operation costs are therefore included.

Table 9-32: Operation Cost Schedule

unit: M. Tsh
District Sita 2000 { 2001 | 2002 | 2003 | 2004 | 2005
KinendoniMwananyamala 2 security guards 1 L | i 1 1
' Miscellaneous 1 1 1 1 1 1
- lsub-lotal 2 2 2 2 2 2
llala DRIMP D security guards 1 1 1 1 1] 1]
Miscellaneous 1 1 1 1 1 1
sub-fotal 2 2 2 2 2 2
[femeke [Temeke District Office [2 security guards 1 1 1 1 1 1
Miscellaneous 1 1 i 1 i 1
sub-tofal 2 2 2 2 2 2 %
Tolal Labour 3 3 3 3 3 3
Miscellaneous 4 4 4 4 4 4
G-Tolal 7 7 7 7 7 7 |
9.2.9 Administrative Expenses
Table 9-33 shows the administrative costs.
Table 9-33: Administrative Costs
{terms 1995 2000 2001 2002 2003 2004 2005
Inv. for facilities 29 0 0 0 0 ¢ 0
Inv. for equipment 123 21 21 31 21 21 21
Q&M for labor 38 48 58 67 77 86 o6
Q&M for material & fuel 0 8 ic 1 13 15 16
Spare paris & repair 4 4 5 6 7 8 9
suib-total 194 81 93 115 117 130 142
Total 536 142 165 202 215 241 268 g

9.2.10 Project Cost Summary
a. Project Cost Schedule

Table 9-34 summarises the project cost schedule from 1999 to 2005 for implementing
all the master plan projects.
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Table 9-34: Project Costs Summary

unit: M.Tsh

Calegory Calegory Desciiphion 1685 2000] 2001] 2002] 2003] 2004 2005
Ditect  |Collection & Transport fInv. for equipment 3,644] 1.384] 1,891 298| 1,284] 1,496] 478
Cost Q&M cost for fabor 0 147 174 204 219 246] 296
O&M lfor material & fuel ol 2351 320 424 444 524 619

Spare parls & repair o] 337 454 595 679 740 874

sub-lotal 3614] 2,103| 2,633 1,521 2,577| 3,005 2,267

Final Konduchi  [inv. for faciities 831 0 o 430 0] 580 0

Disposal Inv. for equipment 600 0 150 0 o - 0 0

04&M cest for labor 0 20 20 21 19 19 19

i O4M for material & fuel 1] 64 70 92 62 64 67
A | Spare parts & repair )] 60 60 75 54 54 54]
© ltala Inv. for faciiities [1] 0 0f 1,755 [ 0 0
Inv. for equipment 0 0 0] 196] 150 )] 0

O&M cost for labor 0 0 0 0 18 17 17

O4&M for matenal & fuel 0 0 0 0 44 61 65

Spare parts & repait 0 0 0 0 40 54 54

Temeke lrv. for facilities 0 0 Q] 1,755 0 0 G

Inv. for equipment .0 0 Q] 398 . 0 150 g

04M cost for kabor 0 0 Q 0 i6 16 17

Q3M for material & fuel 0 G a 0 42] © 45 61

Spare parls & repair 0 ¢ 0 0 40 40 54]

sub-total - 1,431 143 300] 4,722 4841 1,102 411

Street Sweeplng Inv. for facities 0 [+ ) 1} 1] 1] 0

Inv. for equipment 23 23 23 0 0 0 0

Q&M cost for labor 0 73 9 110 110 110 110

Q&M for material & fuel 0 25 AN 38 as a8 38

Spare parts & repair ] g 12 14 14 14 14

sub-tolal 23 132 158 162 162 162 162

Tofal 50931 2378] 3,097( 6,405] 3.223( 4,269 2,_3_42
Indirect |Malntenance inv. for faciliiies 42 4] 0 0 0 0 al
Cost Workshop Inv. for equipment 297 ] 0 1] 0 0 0
O8M cost for labor 4 28 33 40 46 52 &0

O8&M for material & fuel 0 i1 14 17 12 22 25

Spare parls & repair 0 15 18 22 26 29 34

sub-total 342 54 64 a0 ot 109 119

Motor pool 0&M cost for labor 1] 3 3 3 3 3 3

0 & M for others 0 4 4 4 4 4 4

Sub-lotal 0 7 7 7 7 7 7

Administration Inv. for faclitics 29 0 0 [} 0 0 ¥

[nv. for equipment 23 21 21 31 21 21 21

0O8&M cost Tor 1abor 38 48 58 67 77 86 96

Q&M for matenal & fuel 1} 8 10 i1 13 15 16

Spara parts & repair 4 4 5 6 7 8 9

sub-iolal 194 81 9 115 117 130 142

Total 536 142 165 202, 215 241 268

Grand Tolal 5.631] 2.620] 3,262] 6,607| 3,438} 4,510] 3,108

b, Unit SYWM Cost

Table 9-35 shows the unit SWM costs when all projects proposed in the Master Plan
are implemented.

Table 9-35: Unit Solid Waste Management Cost

Unit SWM Cost
Type of Works i Present Value Including Interest of 11.6 %
. : Tshiton USDfton Tshfton USDfion
Collection and Transportation 5,209 8.71 10,586 17.33
2 plus Street Sweeping '
P Final Disposal 3,049 5.10 5,510 9.22
Total 8,258 13.81 15,106 26.94

The indirect costs composed of maintenance workshop, motor pools and administration
expenses were distributed to the transportation plus street sweeping cost and the final
disposal cost in accordance with their percentages of the total direct cost.
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9.3

9.3.1

Financial Plan

Alternative Options for the Financlal Source

- a. Basic Concept for the Financial Plan

From the financial and economic evaluation of the Master Plan, it has been evident that
the privatisation scheme under the concessionaire system proved to be a failure during
the course of the study, concluding that the required financial sources should be partly
generated from the municipal 1ax revenue and partly covered by the refuse collection
charges through joint billing with DAWASA to alt waste generators or direct special
RCC to commercial, institutional and market waste generators. Based on this, the
alternative options for the financial scheme for the Master Plan shall be discussed in the
following manner so as to make the Master Plan financially feasible.

b. Alternative Options for the Financial Source

- Previously in Progress Reporl 3, a number of alternative options for the financial

scheme for the Master Plan were asscssed. In the preliminary assessment, the following
8 options were discussed.

Table 8-36 Options for the Financial Scheme for the Master Plan

Option Finaneial Source

Option a__ [Continuation of direci billing for all wasle generators

Option b Joint billing with TANESCO for all waste generators

Option ¢ Joint billing with DAWASA for all waste generators

Optiond  [Direct Billing of RCC for houschold wastes in refatively rich areas and a special fund
based on the municipal tax for relatively poor areas

Optione  |Direct Billing of RCC for only commcrcial, institutionat and market wastes, and a

" Ispecial fund based on the municipal tax

loption £ ISpecial fund based on the municipal tax

tOption g Special fund based on the municipal tax and joint billing with TANESCO for alt waste
generators

Option h  |Special fund based on the municipal 1ax and joint billing with DAWASA for all waste
generators

Case e and Casc h were recommended by the Study Team and finally selected by DCC
as final alternative scenarios of revenue sources for the Master Plan.

€. Parameters for Financial Evaluation

The following parameters for the financial evaluation of the Master Plan shall be
employed as major variables of the financial ptan.

¢.1 Prices and Exchange Rate

All prices relevant to the financial evaluation will be converted to Tsh., and the rate wilt
be set at 597.8 Tsh. to 1 USD, which is the mean rate among commercial banks as of
the end of February 1997. The cost estimate for the Master Plan shall be also based on
the price level as of the end of February 1997,

T3
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- ¢.2 Project Life

* The Master Plan wilt stacl in 1999 upon delivery of the first consignment of vehicles

procured and will end in 2005 when their economic life expires. Accordingly, the
project life of the Master Plan to be used for the financial evaluation shall be 7 years

{1999 to 2005).

" ¢.3 Scrap Value

The vehicles procured after 1999 wiil have some residual value at the end of the project
in the year 2005. The scrap value of these vehicles will be accordingly included as

revenue in 2006,
4 Cut-off Rate

A cut-off rate, also known as an opportunity cost of capital, is fixed at 11.6 % per
annum, which is equivalent to the real interest rate in the capital market of Tanzania.

9.3.2 Revenue Forecast

9.3.2.1 Tax Revenue Forecast

Apart from setting up a few parameters for the financial evalvation of the Masler Plan,

“since all the alternative cases for the financial scheme require DCC’s fax revenue

sources on which the Master Plan is based, the revenue forecast of major municipal tax
sources will be absolutely necessary.

The tax revenue for the Master Plan was forecasted through the following 3 steps: the
first step was to accurately forecast DCC’s potential tax revenue, the second was to fix
the budget allocation of DCC’s tax revenue for solid waste management, and the last
step is to apply this fixed budget allocation for the overall SWM expenditure.

a. Methodology of Tax Revenue Forecast

The majority of DCC’s tax sources include levies and taxes for development, property,
pelrol, services, hotels, businesses and markets etc. Revenue from these major tax
sources shall be forccasted bascd on the following 3 factors.

» growth rate of the potential revenue
»  maximum collection rate of the actual revenue to the potential revenue
+  growth rate of the actual revenue

b. Growth Rafe of the Potential Revenue

Since the production level affects the amount of taxable resources, it could be safely
argucd that a growth rate of the potential revenue is roughly in proportion to the growth
rate of the national Gross Domestic Product (GDP) of the country, unless the tax level
rernains unchanged. Accordingly, the growth ratcs of the potential revenue of all taxes
and levies are fixed at 5.0% per annum, which is the target real growth rate of GDP of

Tanzania.
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¢.  Maximum Collection Rate of the Actual Revenue to the Potential Revenue

Although the potential revenue from each source will grow at any rate, the maximum
collection rate will never be 100 %. This is due to the fact that the tax administration
cannot economicaily accumulate all the potential revenue, However, the petrol levy is
collected by Tanzania Revenuc Authority and a fixed proportion of it, decided
politically, is allocated to DCC. Considering these factors, the maximum collection rate
of potential revenue are set as follows.

Table 9-37 Maximum Collection Rate of Potential Revenue

Group Tax Maximum Collection Rate of the
Revenue Potential

Maximum collection rate  [Development Levy, Property Tax, Service - .
decided economically Levy, Hotel Levy, Business Licenses, 80 %
Market Dues, Other Taxes
Maximom collectionrate  |Pelrol Levy

decided politically 1005

d. Growth Potential of Actual Revenue
d.1 Development Levy

The Local Gevernment Finance Management Act states that any person over the age of
18 years is required to pay the development levy. According to the estimate by DCC in
1996, while the potential revenue of the development levy stood at 2.88 biliion Tsh.,,
the real tax revenue was 55.6 million Tsh., which is only 19.3% of the potential value,
indicating that there is a relatively higher potential for the further growth of the actual
revenue of the development levy.

Therefore, the development levy is catégorised as a'rclalivcly higher revenue potential,
where the growth rate of the revenue from the development levy is estimated at 160 %
in an optimistic scenario, 140 % in a moderate scenario, and 120 % in a pessimisltic
scenarto. Table A - 1 and Figure A - 1 illustrate the estimated growth rate of the
development levy from 1995 to 2006.

d.2 Property Tax

The owner of a property is charged based on the value of the real estate. According to
the estimate by DCC in 1996, while the potential revenue of the property tax stood at
2.4 billion Tsh., the real tax revenue was 560.0 million Tsh., only 23.3% of the
potential revenue, indicating that therc is a relatively higher potential for further
revenue increase as valuation of fixed assels is still going on.

Therefore, the properly tax is categorised as a relatively high revenue potential, where
the growth ratc of the revenue from the property tax is cstimated at 160 9% (optimistic),
~ 140 % (moderate), and 120 % {pessimistic). Table A - 2 and Figure A - 2 illustrate the
estimated growth rate of the propeity tax from 1995 (o 2006.

(_1.3 Petrol Levy

The petrol levy is collected by the Tanzania Revenue Authority (TRA) under the
Ministry of Finance at a rate of 60 T'sh. per litre of petroleum products, and, out of this
the DCC is supposed to receive a share of 5 Tsh. According to the estimate by the DCC
in 1996, while the potential income from the petrol levy stood at 1.697 biltion Tsh., for
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the five years up to 1995, the central government only received 100.0 million Tsh.,
which is only 5.9% of the potential revenue, indicating that there is a higher potential
for a further growth of the actual revenue of the petrol levy, if the central govenmen!
comnits itsclf to proper allocation of the petrol levy te DCC., '

Therefore, the petrol levy can be considered as a potenllally large revenue source,
wheré the growth ratc of the revenue from the petrol levy is estimated at 170 %
(optimistic), 150 % (moderate), and 130 % (pessimistic). Table A - 3 and Figure A - 3
illustrate the estimated growth rate of the petrol levy from 1995 to 2006.

d.4 Service Levy

The service levy was a newly introduced levy which was formerly known as the
“industrial cess”. The levy is imposed on major transactions of goods and services at
the rate of 0.75% of the turnover of these transaclions. According to the estimate by
DCC, while the revenuc potential of the service levy in 1996 was 3,41 7million Tsh., the
actual revenue of the levy was only 353.1 million Tsh, indicaling that there is potential
for further increase in actual revenue.

Therefore, the service levy has a higﬁ revenue potential, where the growth rate is
estimated at 170 % (optimistic), 150 % (noderate), and 130 % (pessimistic). Table A -
4 and Figure A - 4 illustrate the estimated growth rate of the service levy from 1995 to
2006. '

d.5 Hotel Levy

The hotel levy is imposed on owners of hotels and guest houses based on the number of
& rooms. It is estimated that the number of hotels and guest houses in DSM is
approximately 3,000, and the current tariff for the hotel levy is 10% of the room charge.
According to the estimate by DCC, while the revenue potential of the hotel levy in 1996
was 767 million Tsh., but the actual revenue of the levy was only 114 million Tsh,,
which is 14.8% of the potential, indicating it is highly probable that the revenue can be
increased. : :

Therefore, there is a scope of improving revenue from the hotel levy, where the
potential income is estimated at 160 % (optimistic), 140 % (moderate), and 120 %
(pessimislic). Table A - 5 and Figure A - 5 illustrate the estimated growth rate of the
hotel levy from 1995 to 2006.

d.6 Bﬁsiness Licenses and:Market Dues

DCC estimates that the actual revenues from business licenses and market dues are
33.3 % and 60.2 % of the potential values, respectively, implying that there is less
potential in raising funds from business licenses and market ducs.

Therefore, business licenses and market dues are considered to have a lower revenue
potential, where the growth rate of the revenue from business licenses and market dues
is estimated at 130 % (optimistic), 120 % {moderate}, and 110 % (pessimistic). Table A
- 6 and Figure A - 6 illustrate the estimate of the growth rate of business licenses from
1995 to 2006, and Table A - 7 and Figure A - 7 illustrate the estimated growth rate of
market dues from 1995 to 2006.
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.7 Others

Although other taxes and levies include a wide range of revenue sourccs, there is a
relatively tower probability for the further growth.

Therefore as with the business levies, these taxes and levies have a low potential for
further development: the growth rates are estimated at 130 %(optimistic), 120 %
(moderate), and 110 % (pessimistic). Fable A - 8 and Figurc A - 8 illustrate the
estimated growth rate of other taxes and levies from 1995 to 2006.

d.8 Overall Forecast of DCC’s Tax Reveanue

Summing up DCC’s rax revenue forecast, the following 3 scenarios of the total tax
IEVERUE 8IC sc_:l up,

Table 9-38 Scenarios of DCC’s Total Tax Revenue
unit : m:lllon Tsh.

| Revenue 1999 | 2000 2001 | 2002 2003 | 2004 2005

{Optimistic 6779 9,03 11,771] 14,639 16279 17,250 18,112
Moderate 4,807 5,782 6,981 8462 10281 12,538 15062
Pessimistic 3,441 3,730 4,045 4,383 4,763 5,172 5618

The achievement rates by revenue source in the 3 revenue scenarios are tabulated in
Table A - 9, Table A - 10 and Table A - 11, the growth rates by revenue source are
tabulated in Table A - 12, Table A - 13 and Table A - 14. The achicvement rate of the
tolal tax revenue in the 3 revenue scenarios are illustrated in Figure A - 9 and the
growth potential of the total tax revenue in the 3 revenue scenarios are iltustrated in
Figure A-10.

As a result, Table A - 15, Table A - 16 and Tabte A - 17 indicate the overall estimate of
DCC’s tax revenue as well as the subsidy from the central government for the 3
scenarios; Figure A - 11 to Figure A - 10 illustrate the overall estimate of DCC’s tax
revenue and the supposed share of each revenue source,

e, Budget Allocation of DCC’s Tax Revenue to the Solid Waste Management

Considering the recent trend in budget allocation of DCC’s lax revenue o the solid
waste management sector, the following 3 cases are set up; Tables 9-57, 9-58 and 9-59
give detailed accounts of the budget allocation forecast of DCC’s Tax Revenue from
1997 to 2005. Also, the tables show the actual budget allocation for 1996, which is
given as a fixed index.

Table 9-39 'E'stimated Budget Allocation of DCC’s Tax Revenue to SWM

unit ;%
Revenue | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |
Optimistic 50 52 54 56 58 60 62 64 66| 69
Moderate | 50, 60| 50| 50 50| 50 56 50 60| 50
Pessimistic so0| 48 46| 44 42| 40 38 36 34 3.2
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c. Forecast of Budget Allocation Amount for SWM

On applying the budget allocation share to the forecasted tax revenue, the following 9
scenarios of budget allocation amount for SWM in the Masler Plan were eshmated
details of which are shown in Table A-2L '

Table 9-40 Scenarios of Budget Allocauon Amount for SWM

unit : mﬂllon Tsh.

Tax Revenue BudgetAlIocalionl 1999 | 2000 | 200t | 2002 | 2003 | 2004 | 2005

Rale to SWM

QOptimistic 804] 1160] 1481] 1728 1990| 2287| 2627

Optimistic Moderale 717| 1000] 1235| 1384] 1555 1732 1932
Pessimistic 631 840 o88] 1060 1119] 1178 1236

: : QOptirnistic 614 804 1072] 1444 1872 2198] 254
Moderate Moderale 548 693 8931 4165 1493 1665 18638
Pessimistic 482 582 714 885 1053 1132 1196

Optimistic 470 549 645 762 904 1081 1299

Pessimistic  [Moderate 420 473 537 614 707 819 955
Pessimistic 369 398 430 467 509 557 611

9.3.2,2 Forecast of Revenue from RCC

a. RCC collected through Joint Billing with Water Charge

The amount of RCC to be collected was forecast as follows.

a.l Ifousehold waste

Target people All households that receive refuse collection services

Amount of RCC Tsh. 1,250 per houschold per month (according to the interview
on willingness lo pay)

Billing rate 30 %: (present provision rate of water supply (40%) X present
billing rate of water supply charge (80%)

Collection cost rate of RCC | 30%: 30% of RCC is paid to DAWASA for the collection cost

a.2 Wastes other than household waste

Target people All dischargers of official, commercial and market waste that
receive the service
Amount of RCC Tsh. 20,000 per ton (approumalely 1.33 times of Willingness lo

Pay of houschold waste)

Billing rate

70%: present provision rate of walter supply of 80% x present
billing rate of water supply charge of 90%

Collection cost rate of RCC

305%: 30% of RCC is paid to DAWASA for the collection cost,

a3 Forecast of RCC collected through Joint Billing with Water Charge

unit: million Tsh

2000 2001 2002 2003 2004 2005

RCC from Households © 377 531 701 1,006 1,203 1,430
RCC from Others 410 552 725 937 1085 - 1,254
Total 787t 1,083 1,426 1,943 2288 - 2,684
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b. Special RCC collected by DCC - -

The amount of Special RCC to be collected was forecast as follows.

b.1 Business Waste (Commercial, Market and Institutionai Wastes)

receive the service -

Target people All dischargers of official, cummerual and market waslte that

to Pay of houschold w acte)

Amount collected Tsh. 20,000 per one ton (apprommately L 33 times of Willingness

Billing rate 80%

b2  Houschold Waste

Concerning household waste, the special RCC is to be set up for the special refuse
collection services, such as door to door collection, bulky waste collection, garden
waste collection, etc., where collections costs are generally more expensive than for

normal household wasie.

b.3 Forecast of Special RCC ollected by DCC

unil; million Tsh

20600 2001 2002 -2003

2004

2005

RCC from Houscholds 656 883 1,161 1,499

1,736

2,007

9.3.3 Case Studles for the Financlal Plan

For the financial analysis several cases are setup regarding the following 3 aspects:

* Financial sources:  Financial sources for the investment of the project cost

* Revenue source 11 RCC system

* Revenue source 2:  Special Fund to be allocated from revenue from thc city’s

tax revenue

a. Financial Sources for the investment of the project cost

The following 3 cases were presented as financial sources.

Casc Description

A |All of the project costs are covered by a loan.

equipment is granted by forcign aid.

B [The investment in 1999 for the construction of the final disposal site and landfill

foreign aid,

C  |All investment in 1999 for the construction of the final disposal site, landfill equipment,
refuse collection vehicles, machinery for the maintenance workshop, ete. arc granted by

b. Refuse Collection Charge System

Following two cases were assumed for the refuse collection charge system.

Case 1 Joint billing with water supply and sewerage fee by DAWASA

Case 2 | Special RCC collected by DCC

9-40
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9.4

¢. Special Fund to be allocated from the City’s Tax Revenues

Following three cases were assumed for the total amount of special fund allocated from
the city’s tax revenues.

Casca Most optimistic scenario of increase in city tax revenue and allocation ratio for solid
wasle management o :

Caseb Most likely scenario of increase in city tax revenue and allocation ratio for solid waste
management '

Casec Mosl pessimistic scenario of increase in city tax revenue and allocation ratio for solid
waste management

e. Revemue

The following three (3) cases out of the nine (9) SWM budget allocation scenarios are
set up as further options in terms of the revenue forecast of the municipal tax for the
Master Plan.

Table 9-41 Allernative Scenarios in terms of Revenue Forecast
unit millibn Tsh.

Case 1999 [ 2000 | 2001 | 2002 | 2003 | 2004 | 2005
a = Most Optimistic 804 1,160 1,481 1,729 1,980] 2,287 * 2,627
b = Most Likely 548 693 - 8a3] 1,165 1,493| 1,665 ° 1,868]
¢ = Most Pessimistic 369 398~ 430 467] - 509 557] ;  6i1i)

As a result, financial plans were formulated for 2 total of 18 cases (3 x 2 x 3} i.¢. cost
conditions (3 cases), billing system (2 cases), and revenue forecast (3 cases). Table A -
22 1o Table A - 39 illustraie the method of financiat planning for these 18 cases.

Examination on the Master Plan by Pilot Projects

a. Objectives of the Pilot Projects

Judging from previous experiences, numercus problems are bound to surface with the
implementation of the projects proposed in the M/P. Pilot projects were carried out in
the study to identify these problems and ways to be overcome these difficullies. The
objectives of the pilot projects are summarised below. -

+ Examinalion of the applicability of lccﬁno!ogies proposed in the master plan.
* Acquisilion of basic data for the preliminary design of the feasibility study.
¢ Enhancement of public awareness and increase public participation in SWM.

* Demonstration of some improvement measures to authorities concerned and the
public, : -

b. Implementation of Pilot Projects

The following four pilot projects were implemented.

9.41
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Code: ST
’ A. Enhancing of Public Awarenecss on SWM.

B. Environmental Improvement of the Vingunguti Disposal Site.
'C. Hmprovement of the Refuse Collection System in Kariakoo.

D. Improvement of the Refuse Collection System in Buguruni.

Pilot projects were planned in order to examine the applicability of the technologies
and plans proposed in the Master Plan as countermeasures to problems identified in the
first phase of the study.

Table 9-42: Contents of Pilot Projecls

Current Problems

Proposzls in the
M/

Contents of Pilot Projects

Code
No.

Inappropriate
technical system

Improvement of
refuse collection

To examine the expedience of skip collection system in
Kariakoo and Buguruni.

CGD

and syslem
lack of resources | Sanitary Landfill

Improvement of the environmental sanitary condition of B

the land{ilt site and ifs environs,

* Demonsiration of environmental protection technologies
such as gas removal, soil cover, etc,

* Demenstration and technical transfer of waste amount

canirol system by vsing the computerised weighbridge

system installed by JICA.

Installation of 10 Nitter bins in Kariakoo ward and C

garbage collection from them.

Improvement of
street cleaning
system

Education on refuse

Production of 20,000 refuse educetion textbooks. A
Trial lessons on refuse to primary school pupils.
Seminar on refuse education to primary school teachers,
Paoster compelition by primary school pupils. - '
Educational culiural show on refuse.

Educational film show on refuse.

*'Beaufify Your Cify™ campaign was conducted, In order A

improve public spinit in DSM and make people feel

responsible for maintaining the city clean, the catch
phrase “"Beautify Your City™ for public the campaign was
adopted.

* Most activities in the pilot pmjeds were concentrated in
February with February named as "Beausify Dar es
Salagm Month”. The contents of the pilot pmje-:ts were
publicised timely.

* Bannecs, posters, stickers, TV, newspaper, T shirts, etc.

were used in order to advertise "'Beawtify Your City"” and

promote public cooperation.

An open 10 km Taka Race from the City Hali to the

National Stadium took place on 2nd March as the closing

event of "Beautify Dar es Salaam Monih™ in order to

raise public awareness on refose. Every padticipant ran
with stickers showing “Beautify Your City'” on the front of

his/her shirt. g

Lackof
knowledge of
dangers by
vefuse

3
BE
O

Lack of moral
concern aboul
refuse

To raise public
awarensss of refuse
problens and to
promole public
cooperation

¢. Findings from Pilot Prejects

Through the implementation of the pilot projects the Team found out the following
important issues for the modification of the M/P and the execution of lhe F/S for the
first priority projecls,

i. It is difficult to gain public co-operation for the prevention of littering if a
sufficient refuse collection service is not provided. For example, the litter bins
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installed in Kariakoo ward were used not only for litter but also for the
discharge of residential and commercial wastes. Most of them became refuse
collection points as a result. This shows that litter bins (which requires public
co-operation for the prevention of littering) can not function according to their
purpose without the provision of a sufficient refuse collection system. This also
indicates that the skip collection system can work in Kariakoo ward, t.e. in the

SUPA.

) ii Public co-operation for primary refuse collection to a skip can be obtained if

refuse collection services are sufficiently provided. For example in Buguruni
ward, although skip containers were placed just beside the Uhuru road which
is some distance from residential areas, it was observed that considerable
amounts of household wastes were discharged into themn. This proved that a
considerable number of people would bring and discharge their wastes into
skips to be installed along a trunk road even without primary collection
services in the SUUA.

iii. A major problem with any future campaign is the perception many residents
have of the DCC. In the words of one participant: “DCC says a lot but does
little”’. This is the main reason why many residents thought it was unfair to ask
citizens to change their attitudes withoul a corresponding improvement in
DCC’s SWM performance. It is vilal that the general public’s perceplion of
DCC is improved and this will primarily be achieved through improved SWM
performance, not by education and awareness raising campaigns,

2 iv.  Programmes for public education require sufficient “attraction power” for the
i pubtic so that the majority of public are willing to participate in them by their
own will. Fducational cinema shows and culture shows conducted as pilot
projects gathered large audiences every time and it was shown that the cinema
show in particular is a very cosl effective measure for public cducation.
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9.5

9.5.1

9.5.2

Evaluation of the Master Plan

Technical Evaluation

‘The technical system proposed in the Master plan is very simple as it will mainly
conslitulc basic elements of collection, transportation, and final disposal. It will not
include a major intermediate treatment system. This technical system would be suvitable
for DSM because il is consistent with the institutional requirenients for the area, that
are identified in Chapter S, and also with the SWM objective for DSM, i.c.
improvement of sanilary conditions.

Skip trucks were proposecd as the main collection and transportation equipment. DSM
has been using skip trucks (3) since 1988 until recently when they broke down. The
tipper trucks which were also obtained in the same period are still in operation. The
breakdown of the skip trucks is atiributed to excessive use: the number of Lrips made by
the skip trucks was 3 - 5 times more than the tipper trucks. DCC is adequately cquipped
with the technical skills required for the maintenance of skip trucks and the necessary
spare paris are available in DSM. These trucks cost very little to operate and are quite
convenient, and they are, therefore, most appropriate for DSM.

Tipper trucks were proposed for curb collection in some paris of Arca A. The use of
these trucks was decided because they are not technologically too advanced and will
not require any sophisticated form of maintenance.

The Master Plan proposed the use of compactor trucks for collection in the city centre.
The reasons why the use of compactor {rucks in DSM between, 1991-1992, was
terminated were unsuitability of the serew type compactor for the collection of waste
with high density, and lack of technical assistance. However, the us¢ of compaction
trucks in the city centre would be very advantageous, particularly in consideration of
the traffic conditions and the lighter density of wasles in this area, because they not only
carry a lot of waste but also have a small body.

Leachate contro! is also considered essential in DSM, but because it usually requires
expensive invesiment and O & M cost, a disposal system equipped only with primary
leachate treatment system was proposed. This system will be investigated in detail to
determine whether costs can be minimised with the use of simple techrology.

No intermediate technology was proposed, except for on-site composting which docs
no! require complicated techniques.

Since the propused technical system is very simple, problems are not envisaged.
However, there is a need to improve the capability of the maintenance workshop
proposed in the Master Plan in anticipation of maintenance problems that would resull
from the rapid increase in the number of refuse collection vehicles.

Social Evaluation

Prior to the financial and economiic evaluation, the master plan was evaluated in terms
of the intangible social impacts it will incur, i.c., improvements in sanitary and public
health conditions, prevention of flood, promotion of foreign investment and tourism,
and increase in land value.
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a. Improvements in Public Health and Sanitary Conditions

Poor collection or disposal practices encourage the breeding of insects, rodents, and
pathogens that can cause and transmit discascs, particularly several of the diseases in
the tropical cluster: schistosomiasis, (rypanosomiasis, and Bancroftian fitariasis. Since
the master plan intends to mitigate the effect of such diseases by the elimination of
waste heaps and the introduction of sanitary landfills with proper facilities,
considerable improvements in public health conditions as well as conditions in nearby
illegal dumping sites and in disposal siles can be anticipated.

The study by the World Bank suggests that 25 percent of soil transmitted diseases will
be averled through feasible interventions such as covering of waste with soil at the
dumpsite, fifteen to thirty cenlimetres deep, at the end of each day. Mcanwhile, the
Ministey of Health reported that 12.0 percent of the mortality rate in DSM is caused by
some kind of soil transmitted discases. The male mortality rate in DSM ranges from 19
per 1000 persons between the ages of 10-14 to 535 per 1000 persons between the ages
of 75-79, and that the female mortality rate in DSM ranges from 16 per 1000 persons
between the ages of 10-14 to 455 per 1000 persons between the ages of 75-79.
Therefore, the calculated impact on the mortality rate ranges from (.57 per 1000
persons between 10-14 to 16.17 per 1000 persons between 75-79.

bh. Prevention of Flood

Inadequate collection and transport of wastes may also clog open drains, crealing
breeding grounds for malaria and dengue-fransmitting mosquitoes, or causing floods in
rainy scasons, which may increase human contact with pathogen-infected facces
contained in the waste. The master plan will significantly mitigate the dangers these
silualions may bring about through the regular road sweeping services it promotes.

A
A

&

.
o

¢,  Promotion of Investment and Tourism

In addition to the above-mentioned health effects, the proper collection, transport and
disposal of wastes shall provide DSM with the favourable environment for the
promotion of foreign investment and tourism. Since DSM, as the central gateway, is
connected by major railroads and trunk roads to necighbouring countrics, the
improvement of its environment will enhance its image, and evenlually contribute to
attracling more investors and tourists to the area.

d. Increasein Land Value

Well-managed waste disposal services also improve the living environment which
result in increased land values. A study on the correlation between the living
environment and land value suggests that, with other factors held constant, housing
values further from a landfill rise at an average rate of 6.2 % a mile within a two-mile
radius of the landfill, presumably because the environmental and aesthetic problems
assoctated with living near a landfill diminish as distance from it increases’. Thus, the
master plan with proper sanitary landfilling measures should increases the land value
around the present illegal dumping sites and the disposal site.

* Beede, D.N. and Bloom, D.E. 1995, The Fcvonics of Municipal Solid Waste, The World Bank
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9.5.3 Environmental Evaluation

Table 9-43 summarises the impacts which ar¢ predicled to occur with the
implementation of the SWM Master plan.

Table 9-43: Summary of Environmental Evaluation of the SWM Master Plan

Project i Componenis Positive Impacts Nepative Impacts
Increase in Waste Colleciion Rate Improvement in air quality * Air polluticn
Improvement in water quality * Noise pollution

Remon at of offensive odour
Improvement in agsthetic
conditions

Reduction of public nuisance

Construction ol new - | Closure of the * Improvement in air quality
disposal sites in the Vingunguiidumping | + Improvement in water quality
outskirls of DSM site * Removal of offensive odour

.

Improverrenl in acsthetic
conditions

Reduction of public avisance
Reduction of traffic in access
road

Operation of new Deterioration of sanitacy

disposal sitz conditions

= [Increase in morbidity &
meorlality

Worsening view

Air pollution

Water pollvlion

Noise pollyiion

Offeasive odour

Air pollution

Noise pollution

Coritrivute 1o global warming

Increase in Transport
Bistance

g

a. [Impacts of Increase in Waste Collection Rate

The positive impacls are predicted to result from increase in waste collection rate,
while the negalive impacts are predicted to result from increase in refuse collection
trucks. These are further discussed below.

a.l Positive lmpacts
Improvement in air qualitly

Methane (Cils) and cabon dioxide (CO;) are mainly emitted through the
decomposition of organic solid wastes. This impact may not be recognised seriously
because only a little gas is dispersed in a widc area. However, wherever it is emilted at
generation sources or the landfill, the total pollutant load of emission gas will be the
same. They would affect air guality anyway.

o
&
p

Improvement of water quality

Where wasle collection services are absent, they are often disposed of at small open
spaces or al rivers and drainage near generation points. Wasles disposed of at small
open spaces will produce leachate consequently polluting surface and ground water.
Wastes dispased of in rivers will pollute river water as well.

Removal of offensive odour
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Removing wasltes from the catchment arca will remove the causes of of! fensive odour.

Improvement in acsthetic condifions

The removal of scattered wastes from the calchment area will improve aesthetic
conditions, i.e., view, landscape.

a.2 Negative Impacts

Air pollution, noise poliution and traffic accidents would increasc with the increased
presence of refuse collection vehicles.

b. Construction ofrnew disposal sites in the outskirts of DSM

This project consists of three diverse components, and because they will have different
impacts, they are described separately as follows.

b.l Closure of the Vingunguti Disposal Site

The improper Jandfill operation conducted at the Vingunguti disposal site has resulted
in various negative environmental impacts. Thercfore, its closure would be a positive
environmental preservation measure as it would bring about; improvements in sanitary
conditions, cleanliness, improvements in air quality, elimination of offensive odour and
public nuisance.

b.2. Operation of New Disposal Site in the OQutskiris of DSM

Basically, the same negative environmental impacts caused by the opcration of the
Vingunguli landfill site are also predicted to occur in the new disposal siles, but on a
lesser scale because of the following reasons.

« The sanitary landfilt level and operation of the new disposal sites will be much better
than the existing disposal site.

» The new disposal sites will be located in areas suited (o their functions.

h.3. Increase in Waste Transportation Distance

Increase in waste transportalion distance and waste collection rate will increase the
overall travel distance of refuse collection vehicles and consequently gencrate the
following negative impacts:

Air pollation

Air quality would be affected by emissions, such as carbon dioxide, carbon monoxide
(CO), oxides of nitrogen (NOx) and total suspended particulate (1'SP) from vehicles.

Global warming
Carbon dioxide emitted by vehicles would contribute to global warming,
Traffic accidents

Operation of vehictes would cause traffic accidents, which would then generate
casualties, (raffic congestion, ¢tc., as secondary impacts.
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9.5.4

Consumption of fossil fucl

The vehicles will consume fuel which is a non-renewable resource.

¢.  Conclusion

The implementation of these projects will generate various significant positive impacls
on the waste catchment area. These impacts will outnumber the negative impacis that
will result from the increase in the use of refuse vehicles.

Conclusively, the three new disposal sites will generate Iess negalive impacts than the
existing Vingunguti disposal site due to the adoption of the following environmental
preservation neasures. ] '

* Use of environmentally sound landfill structures and landfill operalién systent;

* The new disposal sites will be located in less populated areas.

Financial Evaluation

a. FIRRs

FIRR was calculated regarding the following the combined eighteen cases (3x2x3) of
the three cases of project cost {A: all loan, B: grant provided only for disposat site, C:
grant provided for disposal site, collection vehicles, workshops), two cases of billing
(RCC) system (1: joint billing, 2. RCC only for special collection service), and the three
scenarios of forecast regarding the special fund allocated from the city’s tax revenue.
The results of the calculations are tabulated below. Table A - 40 to Table A - 57 present
the calculations for the relevant FIRRs, and Table A - 58 together with Figure A - 17

_summarise the resulis of the FIRRs.

Table 9-44: FIRRs of Each Financial Case Study

9-48

Financial Plan Financial Source Revenue Case FIRRs
for Invesiment Forecast (%)

Tax and RCC collected by joint Opfimistic A-]-a 1.52%

billing with water supply charge Most Probable | A-1-b -5.38%

All loan Pessimistic A-l-c -13.90%

Tax and Special RCC collected by | Oplimistic A-2-3 -2.83%

pCC MosiProbable A-2-b -8.91%

Pessimistic A-2-c -17.79%

Grant provided only Tax and RCC collected in joint Oplimistic B-1-a 4.88%

for the invesiment in billing with water supply charge MostProbable B-1-b - -3.14%

1999 for construction Pessimistic B-1-c -12.56%
of the disposal site Tax and Special RCC collected by | Optimistic I3-2-a -0.10% |

and landfill equipmient | DCC Most Probable | B-2-b -1.66%

Pessimislic B-2-¢c -16.74%

Tax and RCC collected in joint Optimistic C-1-a 31.92%

billing with water supply chargs MostProbable C-1-b 8.34%

Grant provided for all Pessimistic C-l-c - -1.05%

invesiment in 1999 ‘l'ax and Special RCC collected by | Optimistic C-2-a 17.01%

DpCC Most Probable | C-2-b 0.57%

- Pessimistic C-2-¢ -12,76%

GE'L wﬁ
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9.5.5

9.5.6

Following conclusion was drawn from the above FIRRs.

« In the case where there is a total loan scheme (Case A-1-a3, A-1-b, A-1-¢, A-2-3,
A-2-b and A-2-c), FIRRs of all the financial cases was much lower than the
opportunily cost of capilal (cut-off rate) of Tanzania. Therefore, it is nol
financially feasible. It implies that supply of higher external financial sources such
as foreign grant assistance for investment is essential.

»  In the case where grant assistance covers investment cost for 1999 to construct the
final disposal site and acquire landfill equipment {Case B-1-a, B3-1-b, B-1-¢, B-2-
a, B-2-b and B-2-c), it is judged that all financial cases will be financially
unrealistic because the FIRRs in all cases are under the cut-off rate. It implies that
more financial resources, not only for the final disposal site bul also for other
investment costs, with a higher foreign grant cquivalent is indispensable.

o In the case where all required investment for 1999 is granted (Case C-1-a, C-1-b,
C-1-¢, C-2-a, C-2-b and C-2-c), RCC is collected by DAWASA with water charge
and tax forecast is most probable (Case C-1-b}, the FIRR is 8.34 %. Although this
value is slightly lower than the cut off rate of 11.6 %, the project implementation
can be made financially feasible by DCC making additional efforts such as collect
more laxes, increase RCC collection rate, etc.

* In the case where all required investment for 1999 is granted, special RCC is
collected by DCC and tax forecast is most probable {Case C-2-b), the FIRR is
0.57 %. Although this valuc is lower than the cut off rate of 11.6 %, the required
operation and maintenance cost can be at least covered by the revenue. In addition,
further investment can be made by making additional efforts such as collect more
taxes, increase RCC collection rate, ¢ic.

Economic Evaluation

The economic evaluation has been carried out to determine economic impacts of the
Master Plan on the national economy of Tanzania. Since the various factors distort the
price level of the costs and benefits, financial costs and benefits will be converted as
cconomic costs and bencfits using retevant conversion factors. The locally-traded
goods and services and unskilled tabour force are over valued in the financial cost, thus,
various taxcs and subsidies, which are mere transters of income, are excluded from the

financial cost.

Table A - 59 presents the caleulations of the conversion factors for investment,
operation and maintenance, and indirect costs. The financial planning table, using these
conversion faclors, is shown in Table A - 60 together with the result of the economic
internal rate of return (EIRR) shown in Table A - 61. The calculation indicates that the

" EIRR of the Master Plan is alimost at the same level as the cut-off rate of 9.25%,

suggesling that the Master Plan will contribute to the improvement of the economic
development of Tanzania.

Overall Evaluation

The projects proposed in the Master Plan were evaluated in terms of their technical,
social, environmental, financial and economic impacls.
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The technical evaluation concluded that the simplicity of the proposed technical system

is very appropriate for the present level in DSM. Although problems in vehicle and

~ equipment maintenance are torcscen, 1hey can be overcome by 1mprovemcnls in the
' pmposed mamtenance workshop.

The social evaluanon concluded that the 1mplementatlon of the pmpos:,d projects
would gencrate various positive significantly intangible impacts such as improvements
in public health and sanitary conditions, prevention of floods, promouon of foreign
investment and tourism, increase in tand value, ele.

The environmental evaluation concluded that ihe positive effecis from the projects
shall outnumber the negative impacts.

In the financial cvaluation, FIRR (financial internal rate of return) for the 18 cases were
calculaled As a result, if:

o All investment cost for 1999 is granted.
* The most probable scenario of increase of lax revenue is taken.

¢ RCCis collected by either DAWASA included in the water charges or the DCC
directly.

1} Inthe case where RCC is collected by DAWASA with water charges , FIRR is
8.34 %. Although this value is slightly lower than the cut off rate of 11.6 %, the
project implementation can be made financially feasible by DCC making
additional efforts such as collect more taxes, incicase RCC collection rate, etc.

2) In the case where special RCC is coltected by DCC, FIRR is 0.57 %. Although
this value is lower than the cut off rate of 11.6 %, the required operation and
maintenance cost can be at least covered by the revenue. In addition, further
investment can be made by making additional efforts such as collect more taxes,
increase RCC collection zate, ctc,

The economic evaluation is done based on the EIRR (economic internal rate of return)
which is calculated from total economic cost {(which is calculated by economic price
obtained from the modification of the deviation in domestic market price} and total
economic benefits. Therefore the evaluation takes into account that:

* All project costs are covered by a loan without any grant component.
* RCC is collected by joint billing with DAWASA.
* There is a special fund to be allocated from city taxes revenue.

As a result, the EIRR is calculated at 9.25 %, which is almost equal to the cut-off rate of i
11.6 %. Therefore, the implementation of the masler plan will contribute 10 the national o
economy.

The overall evaluation concluded that the execution of the Master Plan would be
essential to maintain the basic leve! of urban environment sanitation and public health
and to cnable sustainable urban development for DSM, at the same time it would be
feasible technically, socially, environmentally, financially and economically.
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9.6

Initial Environmental Examination

During the second period of work in Tanzania (March-August 1996 inclusive) the
selection of appropriate disposal sites for DSM city was made using five criteria based
on the existing proposal for future disposal site allocation within DSM city and social,
environmental, technical and financial aspects. Only one site, Kunduchi New MECCO
quarry, was assessed as being appropriate and it was cxamined for use as the new
disposal site in the feasibility study to be conducted in the third phase of this Study.

This section deals with the IEE (Initial Environmental Examination) of the proposed
disposal site. At present there are no formal environmental assessment guidclines in
Tanzania. Instead, for major projects, it is required that an Environmental Impact
statement be submilted to NEMC but no definition of “major” nor any criteria
concerning the contents of this statement are given. Hence, JICA’s Environmental
Guidelines® have been followed for the IEE and will be used in the EIA (Environmental
Impact Assessment), Definitions of the terms used are given in the Guidelines and Fig
9-9 from the Guidelines is reproduced here to illustrate the procedure for environmental
consideration.

The JICA Guidelines list 23 environmental items for evaluation under the headings:
‘social eavironment’, ‘natural environment’ and ‘poliution’. In this case, a 24th item
(‘litter’) was added under the ‘pollution’ heading. The guidclines state that “the scope
should cover not only the project site for final disposal but also the entire area wheze it
would create an impact directly or indirectly, including the routes of waste collection
vehicles and where the effluent is discharged”. In this case, the scope/IEE covered the
proposed disposal site and the main access road (Bagamoyo Road) to the intersection
with Sam Nujoma Road at Mwenge. Only this section of road was included as it will
experience the most significant increase in traffic volume due to the passage of refuse
vehicles.

The IEE consisted of the following steps:

1. The general screening and scoping assessments made by the Preparatory Study team
were reviewed and scoping was then carried out for the Kunduchi New Mecco
quarcy site in order to identify the items requiring an Environmental Impact
Assessment {EIA). The resulls of this assessment are shown in Table 9-45.

2. The contents of the EIA (ie. required work) and possible environmental
conservation/mitigation measures were then defined for each environmental item,
using available data and in consultation with Tanzanian counterparts. The results of
this examination are shown in Table 9-62,

These resulls show that serious environmental impact is expected for water pollution
while some impact is expected for public health, hazards/risks, landscape/aesthetics, air
pollution, soil contaminaticn, noise and vibration, offensive odor and litter. The extent
of the impact for economic aclivities, traffic and public facilities, waste, topography
and geology, groundwater, hydrological situation and flora and fauna is unknown at
this stage but should be clarified through the EIA which will be conducted during the
third phase of this Study.

3 Envitonmental Guidetines for Infrastructure Projects No. VI Solid Waste Management, JICA, Sept 1992
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9.6.1 Scoping of Environmental Impacts

Tabte 9-45: Scoping of Environmehtal Impacts for Proposed Disposal Site at
New MECCO Quarry

po | Envirenme Description Evaluat Reason
nial llem ion
Social Environment - :

1 Resctileme | Reszttlement due o Jand D No houses/restdents in area for proposed sife.

n acquirement for project{s) (transfer :
of rights of Jand
ownership,residence).

2 Economic Loss of bases for economic activitics C Ministry of Works coushing plant operations and some

Activities {e.g- land) and effects on these individuals performing manval excavation works and
activitics, associzled aclivities in or near quarry will be affected;
effect on  recycling'scavenging  aciivilies unknown

although scavengers at Vingunguti will be displaced,

3 | Trafficand | Impacts on schools, hospilals, efc, C Schools, haspitals and othet public facilities in area may be
Public and raffic conditions {e.g. increased affected; increased teaffic congestion/accidents, especially
Fecilities trafNc congestisnfaccidents). on Bagamoyo Rd, near Mwenge, may occur.

4 Division of | Division of Community D No community in proposed ar<a. .

Communitly | geographically dus to project
location, interruption of arca traffic,
- et ) -

5 Cultural Damage to or Ioss of value of D No cultura] property in area around Fandfill site.

Property churches, temples, archacological
remains of other cultura)l assels.

6 VWater Obstruction of fishing rights, water D None; land is under control of Ministry of Energy and
Rights/ rights and rights of common access. Minerals; ro walerfishing rights affected.

Access
Rights

7 Public Deterioration of public health and B Impact will be most significant near kandfill site due 10
Healih sanilary congditions due to refuse refuse disposal; deterioration in 2ir and water quality will

generation and increase in also affect public health.
pathogens/vermin.

8 | Wasle Geaeratian of construction C Impact of construction wastes/debris should be considered

wastesidebris. although il is likely fo be small.

2 Hazards/Ri | Increase in natural disasters (e.g. B Possibility of ratural disasters is unlikely to tacrease;
sks landslides) and man-made hazards impact of man-made hazards should be small if good

{e.g. 1andfill gas explosions, refuse Tandfill management practices followed.
fires}. : -
- Natural Environment -

10 | Fopagraph | Changes of valuable topography and C Natural covironment has already bzen sericusly damaged
y and geology due fo excavation, by guarry operation - scale of construclion excavation
Geology construction and’or filling works. works should be small but further impacl on natural

environment should be assessed; some soil may be 1aken

from other areas for impermeable liner andor covering

matzrial for landfill - impact on these other areas should be
: considered althowgh impact is hkely to be small.

11 | Scil Topseil erosion by rainfall after B Topsoil has already been removed by quarry operation.
Eresion carhfilling and deforestalion.

12 { Groundwat | Changes in groundwater level due to C Impact on groundwatet kvel is likely ko ba small but
er infiltration of Jeachate and run-off should be considered.

from disposal site. -

13 { Hydrologic | Changes in river dischasge and C Impact on surface waler sousces in vicinity of landfill is
ab Sitvation | riverbed condition due 1o inflow of likely (o b small but should be considered.

rug-off and land Al

14 | Coastal Ceastal erosion and changes in B Project will not impact on coastal zone,

Zone vegelation due 10 coastzl : -
reclamation and coastal changes, .

15 | Faunaand Obsiruction of breeding and C Flora has already been damaged by quarry operation;
Flora extinction of species due to changes increase in vermin numbers may thireaten flora and fauna.

in habitat conditions. - )

16 { Metcorolog | Changes intemperature, rainfall, D None; scale of landfill is oo stmall to prodace such
y wind, eic, due 1o large scale lacd changes.

changes snd building constrocticn.

17 | Landscape/ | Changes intopography 2nd B Topography and vegelation has alicady been seriously

Acsthetics vegelation due 1o eartbworks; damaged by quarry opeeation; further changes will eccurin
deterioration in environmental immediate vicinity of landfill site but impact is likely to be
agsthetics. smafl.
Pollution ' ' o -

18 | Air | Pollution caused by exhausttaxic I B { Landfill pases {e.g. methane} will be generated;
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No | Environme Description Evaluat Rcason
rtal frem . -] dea ' s £
Pollution gases, dust, smoke, fumes, eic. from smoke/dust may be problematic espec :ally during dry
refuse collection \'ehicl*s and the season; impact of fumes/exhanst gases from refuse
: Bandfill site, - 0 | callection and 1and il vehicles should be small.
19 | Water Pollution caused by mﬂo“ of sand, A Bue primarily to teachate.
Pollution silt, leachate and run-off from ’
: dispasal site inlo rivers, -
groundwater and s2a near river
discharges. :
20 | Saoil | Contamination of soil by keakage B Due primarily lo leachate and hazardovs/ioxic s;bt!ances
Contaminat | and diffasion of ash, leachate, ete, in refuse.
ion
21 { Noise and Noise and vitration gercrated by B e to refuse collection vehicles and heavy land 1l site
Vibration 1efuse collection vehicles and equipmenl (e.g. bulldozers).
Tandfill site equipment. ) §
22 | Land Deformation of 1and and land D Purnping of groundwaler will be negligible; effect on land
Substdence | subsidence due lo lowering of sgbsidence due to groundwater level changes caused by
- | groundwater table. infiliration of leachate/run-off will be insignificant.
23 | Gifensive Generalion of offensive odoss from B Odors due lo kandfill gases, refuse smell and Ieacha!e will
Gdor landfil sile, associated treatment be generated al 1andfill site.
Facilitics and during waste
{ransporiation.
24 | Litter Scattering of litter from land il site B Impact will be small, :spccwlly if appropriate counler
and refuse colfection vehicles. measares taken.

9.6.2

Note: Evalualion categorics: A - serious impact expected; B - some impact expecied; C - extent of impact unkaown
{examination needed; impacts may become clear as Study progresses); D - no impact expected; EIA not necessary

Summary of Relevant Factors for each EIA ltem

Table 9-46: Explanation of Item 2

Item 2. Fconomic Aclivities

Descriptien | Loss of bases for economic activilies (e.g. land) and effects on these aclivilies

Causes of Impacts
1. Acquisition of land for new disposal site.
2. Shifting of disposal site from Vingunguti 10 New MECCO Quarry in 2000.

Possible Environmental Empacis

1. Displacement of Ministry of Works Crusher Qperation from quarry.

2. Loss of work for individuals who perform manual excavation works and associated activities (e g.
canteen for quarry workess) in or near guarry.

3. Shifting of disposal site will force changes in the present scavenging/recycling system conducted at
Vingunguti disposal site.

4. Loss of work for individuals involved in scavenging/recycling activities (scavengers and middlemen)
presently conducted al Vingunguti disposal site.

5. Social upheaval for individuals who choose to move to the new disposal site in order to begm or conlinue
their scavenging/recycling aclivilies.

Usefu] Factors for Evaluation

1. Status of Ministry of Works Crusher Operations.

2. Number of individuals involved in manual excavation works and associated activities and their income
gencraling aclivities.

3. Number of permanent scavengers and middlemen at Vingunguli disposal site and details of their income
generaling activities.

4. Response of individuals involved in scavengingirecycling at Vingunguti to shifting of disposal site.

Possible Counter-Measures

1. Good communication and consultation with affected individuals/communities/Ministry of Works.

2. Possiblc compensation for those losing employment (monctary payment, alternative cmpio) e m ete).
3. Assist adaptation of recycling system to changed circumstances.

Related Subjects for Study
1. Eifect on scavengingfiecycling system when the disposal site was shifted from Tabata to Vmgu nguli.

2. Fuluze recycling plans.
3. Orpanisation of Scavengers in DSM.
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Table 9-47: Explanation of ltem 3

Hem 3. Traffic and Poblic Facilities : : -
Description Impact on schools, ho<puals etc. and traﬂ" cconditions (e g. increased trafﬁc congcsnom’ aceidents)

Causcs of Impacts
1. Censtruction traffic in and around disposal site.
2. Passage of refuse cotlection vebicles 1o and from disposal site.

Possible Environmental Impacts

1. Greater traffic congestion 2nd risk of accidents due to increased traffic \olu me on access foads and around disposzl
site. .

2. Disturbance te public facititics along access reads due to fncreased traffic volume (noise, fumes, etc.).

Useful Factors for Evaluatien

1. Road and traflic conditions near the disposal site and on main access road near Mwenge including a\sesimcnl of
accident danger spols.

2. Location of public facilities {e.g. schools, hospitals, army barracks) along main access roads and near dlsposal site.
3. Frequency distribution of refuse collection vehicles (weekly basis).

4. Colleciion roules of refuse cotlection vehicles.

Possible Counter-Measures

1. Improvement of raads around The disposal site including possible modifications of the traffic system.
2. Proper scheduling of refuse collection vehicles and routes to aveid peak hour traffic.

3. Fix houss of operation of land(ill site to consider traffic conditions.

4. Site entrance to landfill site to avoid queuing on main road,

5. Installation of traffic safety features, especially in accident danger spots.

6. Reduction in disturbance to public facilitics by landscaping, screening, etc.

Related Subjects for Study
1. Present 1and use and traffic conditions.
2. Fulure land use and transportalion plans including development of publlc facilities.

Table 9-48: Explanation of item 7

Item : 7. Pubtic Health
Description Detetiocation of public health and sanitary conditions due to refuse peneration and jncrease in pathogens
Causes of Impacts

1. Increase in pathogens (microorganisms, 1n<ect< rodents, i) around disposal site.

2. Emission of gases, smoke, fumes, dust from the disposal site and refuse collection vehicles.

a. Coramination of groundwater and surface water soutces around disposal site,

4. Preseace of health hazards {e.g. syringes, broken glass, cordaminated food) in sefuse at disposal site.

Passible Environmental Impacts

1. Animals, birds and insects at final disposal site could become vectors of disease, affecting public health.

2. tnereased incidence of espisatory diszases from gascs, smake, dust, fumes from the disposal site and refuse collection
vehicles,

1. Increased incidence of water-related diseases due to groundwaler/suiface water conlamination.

4. Health hazards to workess and scavengers if collection and disposal wosks are nol conducted property.

Useful Factors for Evaloation

1. Recent history of incidence of disease, especially epidemics, in vicinily of finsl disposal site.
2. Water quality (groundwater, serface water sourees) in immediate viciaily of dispesal site.

3. Air quality in immediate vicinity of disposal sile. .

4. Amount and nature of hazards in refuse disposed al final disposal site.

Possible Counter-Measures

1. Conduction of appropriale susveys al regular intervals, to obtain base iine and subsequent data for comparison (water and
air qualily, public health, vermin, eic.) for area around disposal site.

2. Installation of monitoring, colfection and treatment facilities/venting for Jeachatedandfill gascs,

3. Prevention of pathogens by preper disposal site management including passible use of pesticides (for vermin} and control
of stagnant waters to minimise breeding of vectoss of disease (e.g. mosquitces).

4. Exclusion of hazardous/taxic waste from Tandfill.

5. Public education on sanitation for local residents, refuse workers and scavengers to aveid infection.

Related Subjects for Study

1. Occurrence and fiequency of vectors of disease in DSM, espcially near landfill sites.

2. Habitation and propagation of small mammals {e.g. rats) and insects (e.g. flics, mosquitoes).

3 Occutrence and frequency of refuse-relsted, air-related and water-related diseases in DSM,

4. Meteorological data (e g. precipitation, humidily, elc.)

5. Topographical and Geological Survey.

6. Examination of corresponding data (water quality, public health, eic.) for Vingunguti and Tabata disposal sites.
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Table 9-49: Explanation of item 8

Item 8. Waste

Description | Generation of construction wastes/debris

Causes of Impacis o

1. Generation of debris and construction waste due to construction of final disposal site.

Possible Environmental Impacts :

1. Environmental degradation due to disposal of construction waetcddcbns in mappropnalc 1nannei.
Useful Factoxs for Evaluation

1. Estimation of amount of construction wastes/debris according to scale of excavation/construction
works. ' '

2. Alternalive uses for construction wastes/debris.

Possible Counter-Measures

1. Careful construction planning and management, including specification of standards/procedures
for disposal of construction wastes/debris in project documents. :

2. Temporary storage of construction wastes/debris dunng conslruction with subsequent ttansfer to
new landfill.

3. Reuse of construction wastes/debris (e.g. earthfilling in low lymg areas, erosion comml).
Related Subjects for Study

Table 9-60: Explanation of item 9

liem 9. Hazards/Risks

Description | Increase in natural disasters (c.g. landslides) and man-made hazards (e.g. landfill gas
explosions, refuse fires)

Caupses of Impacts :
1. Changes in natural environment (topography ground stability, etc.) due to construction, opzration g
and after-care of disposal site.

2. Introduction of man-made hazards due to construciion, operation and after-care of disposal site.
Possible Envirenmental Impacts

1. Increased occusrence of natural disasters in area around landfill,

2. Increased occurrence of man-made disasters {e.g. land{ill gas explosions, refuse fires)

Useful Factors for Evatuation

1. Types and quantities of toxic/hazardous wastes in refuse normally disposed at Vingunguti disposal
site.

2. Incidence of natural disasters in area around disposal site.

3. Prediction of amounts of landfill gas produced throughout lifetime (operation and after-care) of
landfill site.

4. Incidence of fires al Vingunguli disposal site {annual basis) to identify high risk limes of the year.
Possible Counter-Measures

1. Risk analysis of landfill site.

2. Containment, collection and venting of lardfill gases.

3. Provision of fire safety measures, fire fighting equipment and appropriate training of refuse
workers. :

4. Preparation of safely procedures for landfill site, : g
5. Exclusion of toxic/hazardous waste from landfitl.
6. Use of run-off for sprinkling.

Related Subjects for Study

1. Topographical and Geological Survey.
2. Meteorological data (e.g. precipitation, wind direction and speed, elc.).

3. Risks/hazards associated with sanitary landfill operation in tropical climates.
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Table 9-51: Explanation of ltem 10

Item 10. Topography and Geology :
Descriplion | Changes of valuable topography and geology duc to excavation, construction and[or filling
o warks

Causes of Impacis

1. Excavation of soil during construction works at landfill site. _

2. Excavation of suitable soils for impermeable liner andfor covering material of landfill from other areas.
Note: Nalural environment of landfill site has already been seriously damaged by quarry operation.
Additional excavalion and construction work should not significantly impact further on topography/

o geology.

Possible Environmental Impacts
1. Damage to valuable topography and geology due to excavation works during construction and/or

obtaining lining andfor covering material from other areas.

Usefu} Factors for Evaluation

1. Quantifying of construction excavation works to be conducted.

2. Location and availability of soils suitable for use as lmpermeabln, liner andfor covering mater}al for
landfill.

Possible Counter-Measures

1. Careful construction planning and managemenl with specification of standards/pmcadur»s to be
followed for all excavation works in project decuments,

2. Good ¢xcavalion practice (e.g. minimising exposute of bare soils; timing of soil mov ements to suil
season; careful storage of topsoils, efc.).

3. Placement, restoration and after-care programmes to appropriale standards.

Related Subjects for Study
1. Topographical and Geological Survey of landfill site and other ar;as
2. Permeability of soils around disposal site.

§
* Table 9-52: Explanation of ltem 12
Ttem ) 12. Groundwater —
Description | Changes in groundwater level due to infillration of leachate and run- off feom disposal site
Causes of Impacls
1. Infiltration of leachate and run-off from disposal site into groundwater.
Possible Environmental Impacts
1. Changes in groundwater level due to changed infiltration flows.
2. Depression of groundwater level and land subsidence duc to the extraction of groundwater in
excavalions below the water table.
Useful Factors for Evatuation
1. Effects of an impermeable liner in landfill on infiltration flows.
2. Permeability of soil arcund area of disposal site.
3. Groundwater conditions around and downsiream of the site.
4, Water use around and downstream of the site, particularly in consideration of women.
Possible Counter-Measures
1. Collection and treatment of al] Jeachate with control and monitoring of discharge.
2. Segregation and treatment of rup-off from waste areas, with control and monitoring of discharge.
g 3. Possible use of impermeable liner for Jand(tll.
h 4. Exclusion of hazardous/toxic waste from landfill.
. 5. Monitoring of groundwater around and downstream of the disposal site (including base line data).
Related Subjects for Study
1. Topographical and Geological Survey.
2. Precipitation and Hydrological Survey.
3. Examine relevant surveys cencerning quarry’s impacl on groundwater.
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Table 9-53: Explanation' of item 13

Item 13. Hydrological Situation
| Description | Change of river dlscha;ga and riverbed condition due to inflow of run-off and Iandfi!l

Causes of Impacts

1. Inflow of drainage into rivers and lakes from disposal site.

2. Deposition of Iandfill into rivers and lakes from disposal site.

Possible Envivonmental Impacts

1. Change in regime of rivers and lakes by alteration of\\ ater bodies may damage ecosyslems (p]anh fish,
animals, ¢tc.).

2. Reduction in income {o fishermen.

Useful Factors for Evaluation _

1. Distribution of surface water bodies in area around landfill site.

2. Variation in surface waler flows throughout the year.

Possible Counter-Measures

L. Segregation and treatment of run-off from waste arcas, with control and momlonng of dlscharge
2. Colection and treatmient of all leachate with control and monitoring of discharge.

3. Monitoring of surface water bodics around and downstrcam of the disposat site.

4, Carcful management of construction and landfill operations to prevent landfill entering surface water
bodies.

Related Subjects for Study

1. Topographical and Geological Survey.

2. Precipitation and Hydrological Survey.

3. Water use from rivers and lakes around Jandll sitc.

4. Aquatic life in rivers and lakes around landfill site.

Table 9-54. Explanation of tem 15 %

ftem 15. Flora and Fauna

Deseription | Obstruction of breeding and exlinction of species due to changes in habirat conditions
Causes of Impacis

1. Removal of vegetation and disturbance of animal and bird habitals for the construction/operation of
Tandhll site.

2. Increase in pathogenic insects, animals and bieds at disposal site,

3. Smaoke, fumes and gases from landfill sit¢ and refuse collection vehicles.

4. Water pollution by leachate and run-off from disposal site.

5. Noisc and vibration causcd by the operalion of construction equipment and refuse collection vehicles.
Note: Flora and fauna has alrcady been extensively damaged by quarry operation.

Possible Environmental Impacts '

1. Reduction in population of valuable and precions species which may affect biodiversity {extinction
possible). '

2. Increased numbers of flies, birds and rais which may obstruct the breeding of other species.

3. Advese effecis on flora and faupa around and downwind/downstream of site due lo air/water pollution.
Useful Factors for Evaluation

1. Survey of flora and fauna in area around tandfill site; in particular, assessing if there are species unique
10 the locality andfor endangered/rare species in the area. _

2. Existence of nalional, bilateral and/or multilateral conventions on flora and fauna. g
Possible Counter-Measures ,

1. Schedule construction work to avoid brecding and nesting scason.
2. Good landfill practice and pollution control.

3. Conservation of major and/or sensitive flora and fauna featurcs.
4. Briefing of site workers.

5. Control of seagulls and sats.

Retated Subjects for Study

1. Ecosystem aad food chain in arca around landfill site.
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Table 9-65: Explanation of Item 17

ltem 17. Landscape/Aesthelics :
Description Changes in lopography and vegeialion due to earthworks; d..tenorauon in env;ronmtmal acsthelics |
Causes of Impacls

1. Change of topography and vegatation for the construction of final disposal site.

2. Change in topography during landfill operation and after-care,

3. Visual appearance of Jandhil site and facilities.

Note: Topography and vegetation has already been seriously damaged by quarry operation.

Possible Environmental Impacis

1. Deterioration in environmental aesthetics due to adverse visual impact of landfill site and facilities,
2. Adverse effect on tourism in the arca.

3. Residents feclings may be aggravated if the Iandscapc is related to their religious/cultural beliefs,

B
ZE
=

Uselul Factors for Evaluation

1. Consideration of the role of the landscape in rehgnon culture, tourism, etc. in the arca.
2. Opinions of residents concerning the visual impaet of the landfill site and facilities.

3. Bvaluation of the host country should be taken into consideration.

4. Frequency of lourisls using main access road (Bagamoyo Road).

Possible Counter-Measures :

1. Careful design of disposal site and facilities inctuding fencing, gates, siting of flares, plant and offices.

2. Good communication and consultation with residents, s

3, Limiting the maximum height of landfill. :

4. Good landfill practice {¢.g. contouring and matching existing landscape, screening with bunds or wgetanon)
5. Resioration/rehabilitation plan for landfili. :

Related Subjects for Study

1. Distribution of tourist spots and historial sites.
2. Local history and folklore.

3. Tourism development plan,

Table 9-56: Explanation of item 18

ftem 18. Air Pollution

Description Polluticn caused by exhaust/toxic gases, dust, smoke, fumes, etc. from refuse collection vekicles ard the
landfill site.

Causes of Impacts

1. Generation of dust and landfill ga(is at disposal site.
2. Emission of smoke from occasional refuse fires at disposal site.
3. Generation of dust, exhaust gases and fumes from construction vehicles, refuse collection xchxcles and [andfit] sue

equipment {e.g. bulldozers).

Possible Envircnmental Impacts

1. Increase in respiratory diseases due to dust, gases, smoke and fumes from the disposal site and refuse collection vehicles
and associated equipment.

2. Retarding growth of plants duz 1o toxic gases and dust falling on their leaves.

3. Adverse effects on nests of birds due [0 gases, dust, ele.

Useful Faciors for Evaluation

1. Meteorological data {e.g. wind direction and speed, air temperature distribution).

2. Residential population densily in surrounding area, especially downwind of the dominant \»md:

3. Proximity of public facitities (e.g. hospilals) requiring clean air.

4. Condition of roads and traffic density (residents will be affected by dust and exhaust gases '.\hen landfili site access roads
are unpaved or have heavy teaffic). .

5. Land use in arca around landfill.

Possible Counter-Measures

1. Preparation of air potlution monitoring programme.

2. Good 12ndiill practice (e.g. compaction, rapid cover, aprinking (o prevent fires and dust).
3. Containment, collection and venting of landfill gases.

4. Preparation of fire prevention and fire fighting procedures.

5. Monitorfmaintain refuse collection vehicles on a regular basis.

6. Covering of vehicles, wheel wash and dust control.

Related Subjects for Study

1. Tznzania Air Quality Standards and’er Regulations.

2. Topographical Survey.

3. Previous studies on air quality in DSM.

4. Incidence of respiratory related diseases in DSM and their causes.
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Table 8-57: Explanation of item 19

| flemy 19, Water Poliution T |
Description | Poilution caused by inflow of sand, silt, leachate and run-off from dlcposal site mto fivers
| and groundwater ,
Causes of ]mpacls

1. Inflow of sand and silt from construction of final disposal site.

2. Inflow of leachate and run-off into rivers and groundwater.

3. Leakage of hazardous substances during rainfall into rivers and groundwaler.

Possible Environmental Impacts

1. Pollation of groundwater and rivers.

2. Gbstruction to growih of aguatic life dué to deterioration in watu quality.

3. Occurrence of health problens due to using contammaied water,

Useful Factors for Evaluation

1. Permeability of soil around disposal site.

2. Groundwater and surface water conditions within the catchment area and downstream of the site.
3. Water use around and downstream of the site, particularly in consideration of women.

Possible Counter-Measures

1. Pfﬁ'paranon of water poltution momtormg programme

2. Timing of major-earthworks to avoid wet season.

3.Collection and treatment of leachate with control and monitoring of discharge. -

4. Segregation and {reatment of run-off from waste areas with conirol and monitoring of discharga.

5. Possible use of impermeable liner for landfill.

6. Monitoring of groundwater and surface water quality around and downstream of the disposal site
(including base line data), '

7. Exclusion of toxic/hazardous waste from landfill,

8. Provision of another water supply for residents in immediate vicinity of site,

Related Subjects for Study

L. Topographical and Geological Survey. ,

2. Precipitation and Hydrological Survey. g

Table 9-58: Explanation of {tem 20

| ltem 20. Soil Contaminaticn
Description Contantination of soil by leakage and diffusion of ash, leachate, etc.

Causes of Impacts

1. Infiltration of {eachate and run-off.

2. Leakage of hazardous substances during rainfall into soil.

3. Application of refuse-derived compost, contaminated by heavy metals to farmlands.

Possible Environmental Impacts

1. Contamination of soil under and around disposal site.

2. Subsequent contamination of groundwater and downstream water sources.
3. Adverse effecis on human health due to absorplion by crops of canlaminants in compost.

Useful Factors for Evaluation

1. Design policy for leachate collection, treatment and disposal.

2. Amount and nature of hazardousfoxic waste to be disposed at final dizposal site to assess magnitude of seil
conlamination risk.

3. Investigation is needed if some refuse is to be composted and possible uses of compost.

4. Water and land use areund the disposal site. . - <ta-
Possible Counter-Measures

1. Preparation of soil poliution monttoring plan.

2. Exclusion of texic/hazardous waste from landfiil.

3. Use of impermeable liner for landfill.

4. Collection and treatment of leachate.

5. careful sorting of any refuse to be used for compost production.
Related Subjects for Study ’
1. Topographical and Geological Survey,
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Table 9-59: Explanation of item 21

Item 21. Nois¢ and Vibration

Descriplion Noise and vibration generated by refuse collection vehicles and landfill site equipment -

Causes of Impacts
1. Use of construction equipment and vehicles for construction (e.g. bulldozers, dump trucks, etc.).
2. Use of equipment at disposal site (e.g. bulldozer) and refuse collection vehicles around disposal sit¢ and zlong the

main access foad.

Possible Environmental Impacls

1. Resideats, hospitals, schools and other public facilities along the access road would be affected by noise.
2. Cracks in buildings on soft ground caused by vibrations.

3. Disturbance to farm animals and wildlife along the acvess read and around the disposal site.

R
3

Useful Factors for Evaluation

1. Noise and vibration levels around disposal site and along access road.

2. Distribution of residents and living conditions (espectally housing).

3. Distribution of public facilities such as schools, haspitals along access road.

4. Grovnd conditions near landfill site and along access road.

5. Distribution of livestock farming and wildlife habitals nezr Jandfill site and along access road.

Possible Counter-Measures

1. Instaliation of buffer zone (e.g. planted area, trees) or other noiss reduction methods (e.g. enclosures, screens,
bunding) at disposal site and near sensitive locations. v

2. Correct use and maintenance of disposal site facilities, equipment and refuse collection vehicles.

3. Careful consideration of construction and op<ration hours for landfill site.

4. Carefut consideration of operation hours and routes for refuse collection vehicles.

5. Use of low noise and vibration construction equipment.

Related Subjects for Study
1. Topograpbical and Geological Survey.
2. Land use ajound the disposal site and along the access road.

Table 9-60; Explanation of ltem 23

ftem 23. Dffensive Odour

Description Geaeration of offensive odours from landfill site, associated irealment facilities and during
transporiation of refuse

Causes of Impacts

1. Putrid smell from refuse in disposal sile in the case of open dumping without soil cover,

2. Leachate and run-off from disposal sites, wash water from washing of refuse collection vehicles.

3. Emission of landhll gases.

4. Refuse smelis and fumes from refuse collection vehicles.

=
o5
#

Possible Environmental Impacts

1. Landfill gases could generate offensive odours, which dipending upon wind direction and speed may affect
inhabitanls. ,

2. Complaints about odour from residents and users of public facilities such as schools and hospitals around the final
disposal site and access roads,

3. Decrease in properly values inthe vicinity of the disposal site and along access roads.

Useful Faclors for Evaluation

1. Meteorological data (e.g. wind direction and speed, air temperalure distribution, preci pitation).

2. Distribution of residents, schools, hospitals and other public facilitics around dispesal site and along access road.
3. Land use arourd disposal site and along access rozd.

4. Careful consideration of frequency of refuse collection to take inlo account waste composition, residents’ living
conditions and climatic condilions,

5. Location and nature of washing facilities for refuse collection vehicles.

Possible Counler-Measures

1. Frequent soil cover of refuse.

2. Containment, collection and venting of Tandfill gases.

3. Collection and treatment of leachate.

4. Careful consideration of location of leachate treatment plant,

Related Subjects for Study
1. Topographical Sumvey.
2. Past complaints regarding offensive odours at Vingunputi and Tabata disposal sites.
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9.6.3

Table 9-61: Explanation of ltem 24

{lem “T24. Litter . "

Description | Scattering of litter from landfill site and refusc collection \-thClCS

Causes of Impacis
1. Poor design and operation of Jandfill site.
2. Inadequate covering of refuse during transporiation,

Possible Environmental Impacts
1. Poliution of the environment and deterioration in acsthetics due to scattering of hll‘.r from rcfuse lrucks
along access road and around disposal site.

Useful Factors for Evaluation
1. Willingnass of refuse workers 1o use anti-litter devices.
2. Composition of refuse from differcnt sovrees.

Possible Counter-Measures L v
1. Covering of refuse collection vehicles during final transportation to chsposal sile, o
2. Rapid cover of refuse at disposal site and use of porlable fence lo catch scattered huer

3. Briefing of refuse workers.

Related Subjects for Study

1. Meteorologicat data (e.g. wind dircction and speed, precipitation).

Wofks Required for EiA

Table 9-62: Work F{eqwred for EIA and Environmental Conservahonleganon

Measures
Emvironmenial | Evalu- Destription of Work Requized for E{A Passible Environments]l Conservation/Mitigation
ftem ation ) Measures

2. concmic C - Assessment of status of Ministry of - gmd communication and consubtation mlh affected

Achivities Works operations at site. individuals’communities/Ministry of Works.

- Economic Survey of workers doing - possible compensatian for those losing emplay meal.
excas 2tina works and assaciated aclmhes - assist adaplation of recycling system to changed

at of near quay. eircumstandes.

- Economic Survey of permdnenl

scavengers and middlemen at Vingeoguti

disposal site and othee places foompleted). :

. Assessment of impact on Tecycling :

system of shifling the disposal site®, -

3. Traflic and C - Traffic Survey near disposzi site and on - improvement of roads around disposal site including

Fublic access road near Mwenge. possible modifications of traffic system.

Facilities - Description and location of public - proper scheduling of refese collection vehicles and
facilities in area {pacdi of Land Use Suivey). | routes to avoid peak hour traffic.

- Oblaining Land Use {for public facilities) | - site entrance to landiitl to avoid Queumg on main

and Road D efopment plans for srea near { road.

site and along access road. - installation of traffic safety features, espec:all)- in
accident danger spots.
- reduction in disturbance ta public facilities by
landscaping, sceeening, efc.

7. Public Health B - Baseline Public Heajth Survey in area - taking measwres {o eradicate pathogens including vse
zround disposal site, of pesticides (for vermin) and contral of stagnant
- Basehine Water Quality (g:oundmtet, water (1o minimise breeding of vectors).
surface water scurces) Sun ey in afea - installation of moritoting, collection and treatment
areund and downstream of disposal site, facilities/venting for feachate/Tandfill gases.

- Baseline Air Qualily Suney in area - exclusion of toxic/hazardous waste from landfill.
around disposal site. - public education on sanitation for local residents,
refuse woekers and scavengess 1o avoid infection.

& Waste c - Estimation of amount of construction - careful construction planning and manageinend,
wastes/debris according to scale of including specification of standards’procedures for
excan alion‘construction works. disposal of construction wastes/dzbris in contract
- Iavestigation of allernative uses for docements.
conslruction wastes'debiis. - lemposary storage ofconﬂmchan “acies,'d;bns

during construction with subsequent lran;fer 10 new
i tandfill,
- reuse of construction wi asl‘e&'debm
9. llazards! B - Risk Assessment of landfill site. - exclusion of toxichazardous waste from Jandfill.
Risks - containmerit, collection and venting of fand(ill gases.

® Decision on scavenger policy for new Fandfill required
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Favironmental
Hem

Evals-
ation

Desceiption of Work Required for EIA

Puossible Environmental Consecvation/Mitigation
Measures :

- provision of fire safety measures, fire fighting
equipment and appropsiate training of refuse workess.
- preparation of safety procedures for landfilt site.

- use of run-off for sprinkling.

10. Topography
and Geology

- Topographical and Geological Survey’,

- Quanlifying of construction excavatian
works {0 be conducted at landfill site.

- Location and avzilability of soils suitable
for use as irapsrmeabls liner and’or
covering material for Jandfill,

- careful construction plaaning and management with
specification of standacds/procedures ta be folloaed
for all excavation works in contract docsménts.

12.
Groundwater

- Topographicel, Hydrological and
zalogical Sunvey.

- Meteorological data (precipitation,

evaporation).

- Presenl groundwater use arcond and

downstream of the site.

- Land Use Development plan to assess

future groundwater use.

- collection and freatment of alt leachate with control
and moaitoring of discharge,

- segregation and trealment of run-off from waste
#1¢as, with control and moaitoring of discharge.

- possible use of impermesble tiner for landfill.

- exclusion of toxicthazardous waste from Jandfiil.

- monitoring of groundwater around and downstream
of the disposal site.

13.
Hydrological
Sitvation

- Topographical, Geological and
Hydrological Suivey.

- Metcoralogical data {precipitation,
evaporation).

- Water use from rivers dow nstream of
landfll site.

- Land Use Development plan to assess
future surface waler use.

- segregation and treaiment of run-off from waste
areas, with control and monitoring of discharge.

- collection and treatment of all leachate with contsol
and menitoring of discharge. )

- monitoring of surface water bodies around and
downsteeam of the disposal site. '

- careful management of construction and landfill
operations fo prevent land(ill entering surface water.

15, Flora snd

- Sunvey of Hoda and Fauna in area around
Tandfill site; including assessing if there are
species unique lo the locatity andfor
endangered,rare species in the area.

- Qblaining any exisling national, bilatzral
and/or multilateral conventions on flora
and fauna.

- schedule construction work to avoid breeding and
nesling s¢ason.

- good fandfill practice and pollation control.

- conservation of major and/or sensitive Rora and
fauna features, '

- briefing of site workess.

- conlrol of seagulls and rats,

- Topographical Survey.

- Assessment of the role of the landscape in
religion, culture, tourism, efc. in the area.

- Preparation of pictorial modzt showing
visual impact of the landfill site and
facilitics.

- Description and location of tourist
facilities in 2rea (part of Langd Use survey).
- Oblaining tovrism development plan for
area (par of Land Use Development plan).

- careful design of disposal facilities including
fencing, gates, siting of Mares, piant and offices.

- good communication and consultation with
residents.

- limit maximum beight of the kaadfill,

- goad landfill practice {e g. contouring and malching
existing Jandscape, screening with bunds or
vegelation). '

- testoration/rehabilitation plan for landfill.-

Fauna
% 17 Landscapef
f%’ Aesthetics
18, Ale
Pothution

- Baseline Air Quality Survey and air
pollution foregast,

- Meteorological data (wind direction and
speed, air temperature distribution).

- Land Use Survey (distribution of
agriculiure, housing, public facilities
{cspecially those requiring clean air),
tourist Facilitics, etc ), including estimation
of population densily distribution in area
near disposal site,

- Land Use Davelopment plan.

- prepazation of air pollution monitoring grogramise.
- good landfill practice {e.g. compaction, rapid caver,
sprinding to prevent fites and dust).

- containment, colleclion and venting of landfilf gases.
- preparation of fite prevention and fice fighting
procedurss.

- maintenance of refuse collection vehicleson a
regular trasis.

- efuse vehicle wheel wash and dust control.

19 Water
Pollstion

- Baseline Water Quality Survey and waler
pollution forecast.,

- Topographical, Geological and
Hydiological Survey.

- Meteosological data (precipitation,
evaporation).

- Water use ia atea {groundwaler and
rivers).

- Land Use Davelopment plan to assess
future water use,

- prepacation of water pollution monitoring
progiamine. :

- timing of major earthworks (o avoid wel season.

- cullection 2nd treatment of leachate with control and
moniloring of discharge.

- segregation ard treztment of run-of{ from waste aceas
with control 2and monitoring of discharge.

- possible use of impermaable liner for landfill.

- monitoring of ground-surface water quality around
and dow nstream of the disposal site.

- exclusion of toxic/hazardous waste rrom landfit.

- pravizion of another water supply (or resideats in

! Necessit-y for impermeable liner will be established on analysis of topographical and geological survey

results.
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Envircnmental | Evalu- |- Desciiption of Work Required for EIA Possidlz Environmenta! ConservationMiligation
hem ation Measuics :
immediate \-n:lm!_v, of site.
20. Soit "B - Soil pollution forecast. - prepacation of soit poltution monitoring plan
Comlaminalicn : - Tepographical and Geological survey. - exclusion of toxicshazardous waste from landfidl,
; - Water and land use in area. - possible use of impermeatle liner for landfill.
: . - collection and trea’ment of leachate, g
- carcful sorting of any refuse to be used for F compost
production.
21. Noise and B - Noise and Vibration Survey neac disposal | - installation of buffer zone (e.2. planted area, trecs) or
Yibration sile and abong access road. other noise reduction methods {e.g. enclosurcs,
- Land Use Supvey {distsibutien 0[ screcns, bunding) at disposal site and near sensitive
agriculture, housing, public facilities, jocations.
tousist facilities, elc.) in area around - correct vse end maintenance of disposal sne
: dispasal site ard along access road. facilities, equipment and refuse collection vehicles.
- carcful consideration of construction and operational
hours foc 1andfitt and operational hours and routes for
L - : refuse vehicles -
23, Offensive B - Meteoralogical data {wind dicection and | - frequent soil cover of refuse.
Odor speed, ait temperature distribution, - containment, cofection and venting of landfll gases.
' precipitation, evaporation}). - eolection and treatment of leachata.
- Land Use Survey {distrbution of hcuqng, - careful consideration of location of leachate
public facilitics, tourist facilities, ete.} in treatment pland. -
area around dlSpOS."!I site and aiong access
road, -
24, Litter B - Consideration of appropriate anti-litter - covering of refuse coflection vehicles during final
: . - devices for refuse coilection sehicles and transporiation to disposal sife.
dispaosal site. - rapid cover of refuse at disposal site and use of
- poitable fences to calch litter.
- briefing of refuse workers.

Note: Evaluation categories: A - seriovs Impact expecled; B - some impacl expected; C - extent of impact unkrown (examinaticn
needed; impacis may become clear as Study progresses); I - no impact expected; FIA nol necessary.

Table 9-63: List of Works required for EIA

Enviroamental ltem

No. Description of Work
No. Reference
1 Topographical Survey 10,12,13, 17,19, 20
2 Geological Survey 10,12,13, 19,20
3 Hydiological Survey 12,13,1%
4 Traffic Survey 3
3 Noise and Vibration Suney 21
6 Economic Survey {at disposal site) 2
7 Economic Survey (al Vingunguli) 2 (completed)
8 Baseline Public 1lealth Survey 7
9 Baseline Water Quality Svrvey and Water Polluuon Foreuast 7,19
10 Baseline Air Quality Survey and Air Pollution Foreca 7,18
11 Baseline Scil Pollution Survey and Soil Pollution Forecast 20
12 Flora and Fauna Survey 15 :
13 Land Use Survey (distribution of agricultere, housing, public facilitics, tourist 3,17,18,20,21,23
{acilities, ete.) for area near disposal site and along access road including estimation
of population density
14 Risk Assessment of Landiill Siie 9
15 Metcoralogical data collection {precipilation, wind direclion and speed, 2ir 12,13,18,19,23
lemperature distribution, evaporation) :
16 Obtzining Development plans for tand use (agriculture, housing, public facililies, 3,12,13,17,18,19
tousist facilities, ete,) and roads :
17 Water Use in area (groundwater and surface waler) 12,13, 19, 20
18 Estimation of amounts of construciion wastes/debeis that will be produced and g
investigation of allernative uses for construction waste
19 ::{esearch on lacation and availabilily of seils suitable for use as impermeable landfill | 10
iner.
20 Assessnment of 1 :mpact on recycling system of shifting disposal site 2
21 Assessment of status of Ministry of Works eperations at site 2
22 Obtaining any existing nauonal bilateral and'or multilateral conventions on ﬂora 15
and fauna
23 Assessment of the role of the landscape in rcligion, culture, tougism, efc. in the area | 17
24 }’rt.?.agahon of a pictorial model showing visual impact of lhc Tandfill site and 17
acilities
25 Consideration of approprtate anti-litter devices for lefusc collccllon \ehh.les and 24
disoosal site
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9.7 Implementation Plan
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Figure 9-10: Implementation Programme of the Master Plan

1997 | 1598 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
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and Monitoring Commities

+ Establishment of Special Fund for s U T N A i
SWi

« Establishment of RCC system

+ Change of Conltract System

. To focmulate and to enforce the y
new Sanitary Coda I P o
+ To conduct promotional campaign

* Training

Waste Collection, Transport and
Street Sweeplng Syslem ]

« Planning and Basic Dasign @
« Detailed Design and Tender M
Document

s Construction and Procuremenit

+ Operationning I Y [N I A

Development of the New Kunduthi

Disposal Site
+ Planning and Basic Cesign

|Expar.si nof a
0T

+ Detailed Design and Tender
Document
= Construcbion and Procucerment

« Operationning (U [PV [N W Vi p— ———

Development of the Disposal Siles
In lata and Temeke
= Selecton of Sites

* Planning and Basic Design

« Detailed Design and Tender
Document
= Construction and Procurement

* Operationning AU [P J—

Improvement of the Nyerere
Workshop
« Planning and Basic Dasign m

» Dstailed Deosign and Tender m
Document

» Construction and Procurement

* Operationning I N (S NN T ——
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