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PREFACE

in response to a request from the Goverﬁment of Romania, the Government of
Japan decided to conduct the Study on the Solid Waste Management System for
Bucharest Municipality in Romania and enteusted the study to the Japan International

Cooperation Agency (JICA).

JICA sent to Romania a study team headed by Mr. Masale Ohno, EX
Corporation from August 1994 to October 1995.

The team held discussions with the officials concerned of the Government of
“Romania, and conducted four ficld surveys at the study area. After the team returned to
Japan, further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concemed of the
Government of Romania for their close cooperation extended to the team.

December 1995

Kimio Fujita

President
Japan International Cooperation Agency
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INTRODUCTION
i. Study Objeclives and Scope
Thc prime objective of the “Study on the Waste Management System for Bucharest

Municipality in Romania” is to prepare plans for improvements of solid waste
management of the Bucharest Municipality.

'rhp study consists of the following 3 phases:
| Phase t:  Formulation of prir;cgplcs
Phase 2:  Formulation of master plan for period_ 1996 - 2010
Phasc 3:  Feasibility study on priorits.f pr;)jecls ..
During tﬁc_: b_hase-l the following studies were carried out:

1 Feasibilily study on the development of the 3 sanitary landfill sites in
- Balaceanca, Cretuleasca and Glina :

2) Study on technical aésistance
- 3) Study on waste education
4) S_lud)? on waste bin su.pply
The study ;:(')vcred the following aspects:
1) Operational and technical aspects
. wasle célieclion and haulage

a
b. street sweeping

c. tmalment_anddisposal
4 _

e

@

. recycling
. _industrial demolition and hospital waste management



2) Institutional aspects

f. privatization (institutional options). . -
g. contract management '
h. organization and mahagement

3) Financial and economic aspects

1. financing plan -

j- waste tax and citizens’ affordabi]ity :
4) Legal aspect

k. Bucharest Sanitation Norm o
1. Laws, regulations and guidelines SR

The study activities included field observa__lion;. diagnosis of the current‘sit,uélitm',
discussion with the Romanian counterparts, mccﬁngs with relevant authorities and
other agencies including World Bank office in Bucharest, field survéys (topographic,
geolbgica! and environmental surveys), and environmental impact assessinent (EIA).




2, Study Orgahiza(ion

The study was camcd out Jolntly by the HCA Study Team headed by Mr, Masato Ohno
- and the Romanian Counterparts led by Mr. Ursu Tirla of the Bucharest Municipality.
In the Romanian side, a Steering Committee for the Study headed by Mr. Radu
-Dumitrescu of the Bucharest Municipality was organized. - The committee includes
representatives from Ministry of Public Works and Regional Planning (MLPAT)
_ represented by Mr. Aureliu Dumilrescu Ministry of Environment, and Ministry of
~ Industry. In Japanese Side, an Advisory Commiltee headed by Dr. Sachiho Naite was
orgamzcd to provide adwses to the Study Team.

- The study organization is shown inthe ﬁgurc below:

apanese Side | Ronianian Side
JICA (@] JICA MLPAT*& |
Advisory Bucharest Municipality |
Committee
Steering . B
Comnmittee |

AR N Romanian Counterpart
- | JICA Study Team [@——————— (Officials of MLPAT &
o : . Bucharest Municipality

o "?‘ MLPAT Mi_ﬁistrir 61_”}Puﬁlic Wdrk_s and Regional Planuing

Fig.'1 Study Organizatlon



3. Reports
Through the Study, the following reports were produced:

1) Inception report
. 2) Progress repost (1)
- 3) Progressreport (2)
4) Tnterim report (.
- 5) Progress report (3)
6) Interim report (2)
7) Draft final report
8) Final report

‘The final reports comprrses of ¢ Englrsh reports. 5 Rornaman reports and 1 .lapancsc
summary as listed below: :

English Reports

Summary

Principles and Master Plan

Appendices tothe Mastcr Plan

Feasibility Sludy on the Developmem of the 3 Samtary Landﬁll Sites in

Balaceanca, Cretuleasca and Glina ;

5. Appendlces to Feasrblluy Study on the De\elopment of Ihe 3 Samtary'

© Landfill Sites in Balanceanca, Cretuleascaand Glina .~ .

6. Basic Dcsrgn Drawings ' for | the Planned . Samtary Landﬁll Srtes in
7 Balaceanca Creluleascaand Glina _ . |
7. Studies on Technical Assistance, Waste Educauon and Waste Bins Supply
8. Guidelines for Pormulauon and Implementatlon of Mastcr Plan for

L T

Improvement of Municipal Solid Waste Management _,‘qn_d:fqr; Fe@srbrlrly
Study on Solid Waste Management Improvement Projects

,liomaﬁia_n_ggpo_ﬁ ' _ § IR ' , %
9. Summary

10. Guidclines for Formulation and Implcmcntauon of Mastcr Plan for
. Improvement of Mumcrpal Solid Waste Management and for Feasrbrhty |
Study on Sol:d Waste Managemenl lmprovement Projects



i1, Summary
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Principles







Praposed Principles of Solid Waste Management for Bucharest
INTRODUCTION

The formulated principles cover the following important subjects:

~ Objectives of so!id waste management -
Environmental waste po]icy'
Definition of municipal waste

How -

: Responsxbxhiy of CeniralILocal Government Business Waste Generators,
and Citizens
" Technical Slandards and Choice of Approprlatc chhnology
Private sector involvement - -
Effective organization and management
Financing and cost recovery

o

Legal arrangements

10. Waste utilization

H. Toxi¢ and hazardous waste management
12. Public refation and waste education

The principles were foﬁnulated by, 1) taking into account solid waste nianagement
 principles used in Japan and Buropean countries, and 2) assessmg the applicability of
those principles to Bucharesi. ‘

The principles formulated are for the Bucharest solid waste management, And, where
: appropriate, the roles of central government has been considered in this context.



1. . Objectives of Solid Waste Management -
1.1 Overrlding Objectives .
The major objectives of solid waste management are (o:

L. protect public health;.

2. protect the environment; and

3. maintain public cleanlmess in order to keep pubhc placcs aeslhehcally
acceplable; ' '

by means of proper storage, collection and safe treatment and disposal of municipal
waste. ' ' '
In addition a further objective, could be to conscrve natural resources lhrbugh waste
reduction polices and recycling. This would. depend on govemment enwronmen!al
policy. - ' '

1.2 Service Objectives
Additionally local government will set the important service objectives of: . .

1. improving the 'qualily of the service. This would include: ?
a.. collection frequency
b. reliability
c. collection method;

2. cnhancmg cfﬁcncncy and uducmg costs. . :

3. extending service coverage 1o arcas which may not be scrved or are
inadequately served; and

4. upgrading eavironmental disposal standards and enforcement procedures

In short, a key concept for the 1mprovemenl of municipal sohd waste managemcnt is
- "do more (beiter semces) w:lh less (money)“




2. . Environmental Waste Policy .

Proper waste disposal:is very important. However, to reduce the quantity of waste to
be disposed of is even more desirable from the environmental arid cconomic point of
view. There are two ways to achieve this; waste prevention (to reduce generation of
waste) and waste utilization (reuse, recycling and resource recovery) The preferced
priority between waste prevention, utilization and disposal is generally as follows:

- Waste Prevention

before

Waste Ut1hzat10n

before

Waste Disposal

. Fig.2-1 .Pri_ori.ly of Waste Prevention, Ulilization:ahd Disposal

fThe abovc preference 1s commonly shared in Japan and many European Union (EU)
member countries. - S :

.' Wg ste Prefghtion

The purpose of waste prevention is reduce generation of waste materials by making
producers change their production processes and consumers change their
consumption patterns. Methods of wasle prevention include the following:

. _Changcs in product design and types of materials, e.g. by increasing the
" pumber of components in products that can be recycled.

2. Grealer use of Pecyclable packaging and containers

3. Changes m products design, materials and composition to reduce their
toxicity. -



Effcctive wasle prevention requires the eslablishment. of -national laws and
enforcement systems, Waste prevenfion policics should be promoted firsily at central
government level and then at municipal level, RU countries have bcen reccntly
prepanng laws and regulations concerning waste prevention, -

!_V_mg!!mizgﬁgn, :

Was(c uulwatlon is promoted lhrough reuse, recyclmg, and recovery of I resources
{material or cnergy) from waste Laws and regulatlons should be passed and nssued
by central government to promotc waste uiul:zallon, especially the rccyclmg of
packaging and encrgy recovery. o

Reuse and recycling can best be promoted lhi’ough the waste separation at source.
Municipal government should fake the lead in promotmg waste separallon al source.
Waste separatmn at source contributes’ not only fo the recovely of useful material but
also to the reduction of waste to be collected and disposed of, with rcsultant
reductions in cost. For further discussion on waste utilization, refer to P'r'inciple tem
10. '

Waste Disposal

Waste that can't be utilized has to be collected and propeily disposed of to minimize
environmental impacts. In order to dispose of waste jn a sanitary manner, disposal
facilities must be constructed to comply with disposal standards. The Ievel of
sanitary tariffs should be hlgh enough to cover the construction and operahon of these
facilities. '

-10-




3. . Definition of Municipal Waste -
31  Munleipal Waste

The municipality of Bucharest (MB) is rcspbnsible for management of municipal
waste. Municipal waste is defined as solid waste that may be collected and disposed
of by ordinary methods and which is thc responsnbnllty of the mumcnpalny Types of
_ municipal wastes are as follows:

1. Household waste
2. Commercial waste .. - :
3. Waste generated from public institutes such as schools
4. Market waste
- 5. Hospital waste that does not require any treatment
6. Dead animals excluding domesticated animals (cows and pigs )
7. Street waste excluding demolition waste dumped on street
8. Otheér waste accepted by the municipalily as municipal waste

32 _ Non-Munlc_iparl Waste

@ ‘Non mumcnpal waste i.¢. designated waste is nol MB's responmb:llly but is the
- respons:blhty of waste generators. Wasle categorles are summanzed in Table 3-1

below

Table 31 Waste Category and Management Responsib)hly

Kmds of Waste b Managemen: - Remarks
: Responsibility :
1. Mun1c1pal waste Municipality of Bucharest | The MB collects bulky .
. _ {MB) _ , wasle upon receipt of
' ' ' requests from citizens by
charging special tariff.
2. Non-municipal waste Generators of waste .
2- l Non-hazardous : - The municipality may
industrial waste & | (The municipality should | accept waste 2-1 & 2-2 at
_ commercial waste - | monitor generators’ its disposal sile on full
% . _of farge amount  f management of aon- :
' 2-2 Demolition waste” | municipal waste until they | cost recovery base.
establish - '

2-3Dlscardedveh!cles a proper management
: system for these waste.)

2-4 Hazardous waste - T ‘The centeal government
including infectious o should establish hazardous
hospital waste - : waste management

{({reatment) facilities,

-11-



4. Responsibilities of Central/Locat Government,rl}néiness \Vdéfe Generafors,
and Citizens

The Bucharest Municipal Governinent must have the power and responsibility for
organizing solid waste management. As shown below there are othér organizations
involved in the solid waste management, -

Ceninl government
Bucharest Municipal govcmment
Contractors ' -

.Ul;a:-».w.—-.'

Business (Industrial & Commercial) Waste Generators
Citizens : ' ' '

The proposed principle responsnbnhhes of rcspccnvc orgamzauons ate. gwcn in Tablc'
4-1 below: e ' SR :

Table 4-1 Patties Involved in Solid Waste Managemcnt and Their

Responsibilities
Involved Partics ' Responsibilities
1. Central governinent 1)y o rorlnuiatc'natiohal policy with reépect'lé waste

. rcducuon recyclmg and solid waste’ managcmcnt
2) to formulate and pass natlonal SWM laws '
3). to set technical standards |
14 to research solid wastc managemcnt
5) to ensure that the !aws and regulatlons are apphed |

6) to prowde gundance to local govemment e

-12-



2. Municipal Government [ 1) to formulate local policy and prepare local

' - siralcgles and plans (shorl and long term)

2) tofinance SWM

3) to levy waste tax

4) to formulate regulalions

5) to formulate guldelmes with respect to:

. _a) methods of dlschargmg waste (types of

containers to be used), and b) the waste reporting
rcquircmeﬁts of business waste generators

_ c) recyclmg (lypes of wasle to be rccyclcd) |
16 to provzde waste collectlon haulage and street '
' swecpmg services through the use of contractors
7) to plan construct, operate and provnde waste
_ ' _dlsposal scrv:ccs ,
8) to momtor scrvnce provmon in accordance with
o the local noms.
9 | {o c-nforce service standards
10) to administrate the comractlng and licensing of
SWM setvices
% 1) to monitor contraclor s performancc |
12) to tajain SWM personnel

3. Conlractors 1) to provide waste collection, haulage and street
' . sweeping services under contractual arrangements

4. Business (indostrial & 1} to manage (collecuon treatment and d:sposal)
'éoiﬁﬁiéréiél) Wa'st"e: | i’_ - their waste except for (hat acccptcd by the
'generotor__s? o e . mumcnpahly as mumclpa! wasle :
R 2) to submit reports on their waste (types, quanllty,
P I pre reatment and other information) as required
: | by the municipal regulations

S;S'Citize_qs-' SIS l') to reditce generation of \,vas{e

oo T '2)‘lorccycle S

3) to comply w1th the Mumcnpa!ny s waste collection
_ ‘procedure

4) not to litter waste _

|5) todispose of discarded vehictes by using

~commercial enterprises

-13-



S, Technical Standards and Cholce of Appropriate Te F"“@'_Qg}i_ )
:5.1 Why are i‘e’c:hni—cal- Standérds Nec'ess_ary ?

“The prowslon of solid waste management serwces even if lmperfectly prowded |
‘directly contributes to securing the samta:lon and comfort to those who receive them.
‘However the prowsxon of these semces may cause secondary pollution in medium
and long lerm 'i‘ecimlcal and envnronmemal s!andards are therefore necessary. :

‘The nalure of enwronmenta‘l problems is such lhal Ihey are often too late or too coslly§
to take restorative measures s gene{ally more economlcai to take preventative!
:measures than restoratlve acilons afler envnronmcmai damage has occurred '

The appropnale degrce and types of preventahve measures are selectcd vsing
eavironmental and technical standards. Currently adequate technical standards for.
* SWM in Romania have not been established. EC dtrecuves which were recently -
established could be used as bas_ls for for_mo!atmg en_d.seumg R_omaman standards,

52  Possible Environmentai Risks Arising from the Provision ‘of SWMj
Services and Preventali\e Measures ' i

Possible environmental risks and preventatwe measures are summanzed in Table 5-1
below '

Table 5.1  Possible Environmental Risks Arising from Provnslon of SWM
' Services and Preventative Measures : -

Types of SWM Serviees Pdssib!e Environinentai ' Pi‘c\"rfﬁntalive. Measures
: o " Risks ‘ e

l. Precollection - 1) Public health risks | Precollection witha

' . | . -associated with vermin - | frequency of once in every
and insects because of . | 8 days er more

" low frequency of '
collection :

2. Collection and haulage 1) Pollution of streets and - | Usc appropriate equipment |-
: ' buildings with garbage or handling procedures.

- and waste water* o
discha_rged from

~ containers or vehlcles

-14-




3. Disposal

1} Pollution of surface or
ground water with .
leachate generated from
waste deposits in landfill

- sites :

Selection of approprlate
sites

-| Non-acceptance of
hazardous waste at
municipal disposal sites

Compliance with
Agreements of the Bazel
Convention

Installation of sanitary
landfilt facilities which
include leachate control
facilities such as rain
water ditch, leachate
collection pipes, oxidation
ponds, treatment facilities,
lining, etc.

2) Waste scaltering

Installation of
cmbankments and fences

3) Generation of vermin

Application of chemicals

4. Treatment
(incineration)

1) Air pollution with ashes
and hazardous materials
emilted from

incineration

Installation of anti-
pollution facilities

53  Choice of Appropriate Technology

Technology to be selected for SWM should
1. satisfy the environmental and techmcal standards and

2. be cost-effective and appropriate.

More spccnfically, it is desirable that lhe technology setected should satisfy the

following criteria:

- L. Effective for environmental pollution control.
- 2. Affordable in terms of both investments and operation and maintenance costs.

3 _Expemsc and ‘spare parts for Opcratlon and maintenance is locally or easily

avaitable,

4, Socially acceptable.

- 15-



It is advisable that a r»levanl authority in’ Romania will execute'a pllot study for
formulahng technical standards for waste dlsposal

Lastly, it is worthwhile: to note that thc sclccllon of approprlate sites for SWM

facilities, espccmlly ]andfill sites, is as important as the choice of appropnatc -
technology in view of pubhc health and environment prolccuon :

- 16- .




0. Private Sector Involvement

6.1 The Privatization Decision

Why should local govcmment pnvatlzc solid waste management ? What acrmties

“can it privatize ? How can it decitde wheiher to prlvanze or not '? If it decides to

involve the pnvate sector what method of pnvallzatlon is most suxtable ? ‘These are
qucsi(ons that loca) govemmenls inust ank when they are conmdermg pnvah?ahon

6.1.1 Why and What to Privatize ?

Private _sccio:_ invo!v.em_ent may provide a solution to improving the solid waste

~ mapagement (SWM) service which is either too .costly and/or has low levels of

service. In this context privatization should be censidered as a means to:
1. improve the quality of the service;
2. enhance efficiency and reduce costs ; and
3. mobilize private investment, thus expandi'ng the resources available for
capital investment.

The extent to which the private sector can bring these benefits will depend on the

seclor s capabllmes If the market for provision of SWM services is just emerging
we would expect the beneﬁts to be consxderably less lhan those of a matured market.

Thcf)retfcally any of the éomponent activities o'f SWM can be privatized, partially or
wholly. In practice collection and haulage and also street cleansing are usually the
first to be considercd,_’rathcrl than disposal (including treatment). This is because the

~former are much less risky to privatize than which is much more risky. Disposal is

more risky because:

;I‘wtly, local governmcnt may have msuf{rcnent management and tcchmcal
- knowledge of disposal In this case they should not divest them until they have
' demonstrated competent mmagcmcnt and tcchmcal capabﬂmes in prov:dmg these

servic CS lhemscl VBS

§q¢@ndb:,_.'th_e p:ri_vag_tg_;, sécwr is largely motivated by market forces and profit n_iaking,
fré;he;riilhlap public'or environmental values, for which local government is

' 'r'espbnsible Prwallzanon should only be cons;dered if local government can

efll fcchvely regulatc the prnvate sector (o ensure that these values are maintained.



- Thirdly, disposal facilities have high capital costs.

Fourthly, in the early stages of the privatization process the private sector may not
have the technical and management capabilities.

Bxpencnce in Iapan I:urope and thc Umtcd Stalcs slrongly qupports lhese arguments
In Japan and the US only 10% and 7% of landﬁlls, respechvely, are pnvatcly
managed. In }apan al waste inicineration fa_c:h_(;_es_ arc operated l_:y local govergjlne_nt_

6.2 How Do We Decid'e Whther to Privati'z'é"é{r Not?

A number of conlcxtual issucs have to bc conSIdered when evalualmg the case for
privatization. The followmg criteria should be conSIderéd when décndmg whelher to
privatize or not. o B ' R '

n Legal Sufficiency and Enforcement R

Are laws and regulallons sufficient to:
1. enable and empower local government to comractfhccnse and cffechvely
regulate SWM semccs. - o s
2. allow private compames to compete fairly and w;th mlmmal rlsk and
- 3.'sct appropriate environmental and dlsposal standards and :
4. 10 enable local government to effecuvely monitor and enforcc laws and
regulations 7 ' ' - R SRR

2) GoVefnment Ca‘pahility and Publicﬁéébﬁhtabilii} " e

Does govermment have the capability and expextise to _ _
1. manage ‘the contraclmg process mcludmg contract’ des;gn defimllon of ,
- performance measures, tendermg and bld evaluanon, ‘ :
‘2. manage conccss:ons and franchlsmg of semces, '
3. monitor performance and enforce contraclsfllcenscslfranchises and
4. regulate the private sector, ¢.g. where there is tariff regulation 7

Local goveranient must ensure that its responsnbxhhes towards SWM are mel and lhal s

public accountability is maintained, If il lacks the above capabﬂnies lhen n may not
be able to cany on its responsnbxlmcs ' o 3 ! R

18-



K} Private Sector Capabilities

Does the private sector have the nccessary technical and managemcnt capabilities,
“and financial resources ? Secondly, can it mobilize fi inancing for cap1tal investment
- more efficiently than the public sector ? |
Private sector management practices should bring a number of benefits, e.g.:

i 'nianagemcnt that has more freedom, commitment and innovation;
2. improved mariagement skills and niore effective decision making;
3. better planning and financial nranagement; and
4. improved resource managcment ¢. g assel management and worker
“supervision: S _ ‘ '
Government should careﬁllly assess whether lhc private sector has these capabilities.

4) Efficiency and Costs

Local govcmment shou!d consider whether the private sector ¢an lmprove efficiency
and reduce costs through: ' C ' : '
1. beiter financial discipline;
.-higher labor productivily; :
. more efficient operational procedures;
. freer labor practices of hiring and firing;
.'more effective management; and

TR RN

. organizational efficiencies and ral:onahzahon

Local govemment should also consnder how llkely compelilive market forces will
‘sﬂmu]ate the pnvate sector to bc more efﬁcnem :

“At the same time it should identify what impedes it from providing an efficient
“service itself, ‘e.g. inefficient work arrangements, restrictive labor practices,
* bureaucratic management ? Can these constramts be removed or is private sector
partncxpauon a better solution ? R ' ‘

5) Competition -
~Is the private market sufficiently dévéloped so that there are enough companiés lo

provide effective competition ? - Are thére barriers to entry 7 If the market is still
“undeveloped are economic incentives required to stimulate private participation ?
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- 6) Costs of Privatization

Will privatization redice overall costs ? Local government should determine whether
the administrative costs of contract managemént and regu!aling the private sector will
be less than the savings generated from pnvatc sector. mvoivement 7 In practice this
‘ may be difficult to prove.

6.13 Whal Is the Appropl_'iale_Méﬂmd of Privatization to Use ?

Once it is decided to involve the private. secior, the appropriate method of
privatization has to be selected. “There ate numerous methods but in gene;ai !hcy will
fall under one of the followmg

1) Contracling

Local ‘government awards a finite term contract to :_a private :.company- for the
provision of a service afier a competitive tendering process. ' The private company is
then paid for the services it provides under the terms of the contract which it may
competitively retendered every I or 2 or more ycars Examples are: collcchon and
* sireet sweeping, opcranon of recycling or d;sposal facﬂ;ues

2) Concessions

The local government awards a concession (o a company to sel up and operate a
facility under a long term contract. Ownership and financing of the facility can be the
responsibility of either local government or the compény’s, but. building and
operation are the company's. The facility can be operated indefinitely by the
company or transferred to local government at a predetermined date Examples could
include, an incinerator, a recycling facility, a landfill. . The major difference: to
contracting is that the selected company. is réquired to bmld a facnhty rather than
utilizing local government’s existing mfrasiructure ‘

K)) ' Eranchising

The local government awards a franchise for thc delivery of a service to a desngnated
area after competitive procurement, Under the hcensmg agreement the company has
monopoly rights to provide the service in the designated-area and- assunies full
financial responsibility, i.e. collects revenues from the hmpseholds and enterprises it
serves, and frecovers its costs. Similarly any capital investment is its own
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responsibility. Local government exercises control through the licensing agreement
and might also exercise price regulation. Assets and service responsibility are not
usually transferred back to govcmmem There may be per:odnc refranchisement over
the medivm or long term. o ‘ D

4) . Full Privatization

Local gove'rhment allows the private sector to freely provide services to whom and
wherever it Wa_nts._(o.- Consumers are likewise given the choice of who they want to

contract with. There is free competition between private sector companies who are
-fully financially responsible for revenue collection and investment.

The role of local government is reduced to licensing and regulation including
enforcement of sanctions. Regulatory arrangements may be quite sophisticated,
requiring an independent regulatory body at regional or national level, and the
development of complex regulatory methodologies.

However, full privatization is not a recommended solution if private scctor
participation is not already well developed through contracting, concessions or
-~ franchising, and rcgulatofy arrangements are weak. There are large risks for both
local goveinmenl and private sector pfoviders if this method is prematurely adopted,
parucularly if regulauon is poor. Regulatory arrangcments nced (o be sufficiently
developed to:

Firstly, ensure that local government can monitor and enforce service guality and
standaids. Although compelition may increase the quality of the service as companijes
compete for business, service quality may fall if contractors are not subject to
- appropriate independent monitoring arrangements, e.g. there would be a increased
risk of environmental poltution if disposal standards were not adhered to and not
_ moniiored. | |

Secondly, regulate new enlrants and prevent cartels from forming. Similarly if there
are too many entrants, who a_re' not properly screened by a regulator, and there is too

- much competition, companies may be forced to reduce costs with possible impacts on

service :c_lelivery._ if company bankruptcies inctease because of over supply, there will
also be an increase in service diécominuily Conversely carlels with fewer providers
may form, in which case the benefits of pnvate sector efﬁcnencncs will be lost and the
citizens will pay more for their services.
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The iolal cost of service delivery across the area provided may also in"c‘rease as the

“benefils of economies of scale are lost, e.g. companies may have oxtra transport €osts -
if their customers are scatlered across a large area rather focused in one sector of the
area provided. This will be offset by increased competition.. Bul will be difﬁcult to
assess what the overall economic benefits or costs really are.

Lastly providers may lack a sénse of area responsibility if they are gcographically
free to provide services, This may mean that service levels may decline €.g: the
contractor will not. collect from non payets resulting in accumulahon of wastes.
From this pomt of view it may bc preferable o use franchxsecs
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-1 o Effective Organization ahd Management
71  Why Is Effective Management Necessary.?

- Solid Waste Managemcnt may be appear technically, economically and financially
sound but may be poorly delivered because of organizational and management
. deficiencies. These aspects are often overlooked but are nevertheless crucial for an
.efﬁcxent and high qualily service to be provided, and for innovative capacmcs to be
developed '

7.2 What is Effective Organization and Management ?

__ There are (wo broad institutional alternatives to provide SWM services:

1. Local govemmcnt manages it lhrough a department; or

. 2. Local government contracts the seivice, wholly or partially, to a private
sector company who administrates it..

In each case there is a different institutiona! structure. In the first case this is the

~internal - department in local government and also the other management
responsibilities above the departiment itself, i.e. other departments, the Mayor and the
Council.

In the second case there are two components, the first is the private company itself
and the second is the institutional arrangements that the Municipality has to organize
to manage private sector contracting. This will include managing the contracting
process (contract dcsigﬁ, séuing performance measures, tendering and bid
. evaluation), monitoring performance and enforcing contracts,

Whatever the iastitutional érrangements, the provider of SWM services needs to
develop the same organizational and management capabilities. These capabilities
should include:
| 1. An efﬁ_cient organizational stsucture with clear reporting lines, rational
- departmentation, reasonable sparis of control and numbers of levels of
maﬁagcrs!shpervisors, and appropriate senior management structure.
2. A clear assignment and'de]egation of responsibilities and adequate
~ authority to managers and supervisors with accountability for individual
performance.
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. Procedures to cleardy set and mohitér objectives' from the strategic level
down to middle managemest and superwsors Managers musl have a clear
understanding of their objccm'cs L ' 2 AT _
. Bffective planning and policy formulation: These should include
- preparation” of medium/long term stratcgic plans as well as annual'
 operational plans, _ ’ . : -
. Effective financial management. - 'l‘hi‘s"Shtiuld ini::l'udc intégr'atibr'a of
financial planning into the planmng process; lmplcmcmmg budgetary
: pianmng and control and appropriate accounting systems. '
. Effective decision making by managcra (the nght dec:smns madc in lhe
shortest time) s o o o ,
. Appropriate systems. These wall include management information systems
and -other procedures e.g. work flows and communication’ pattéras.
NMMymwmnaﬂqmmﬂ@éﬂdm@hﬁmmmMMﬁwéMMeman
“make effective decisions and to efficiently carry out their responsibilities.
. Periodic assessment of managers performance agai_nsl agreed performance
targets and criteria, | .
. Well trained and committed mmanagers. = -

=24




8. Financing and Cost Recovery
8.1  Financing and Costs -

Local governments are very often constrained in their abilily to generate revenues and
‘ often refy on central 'govcmmé'nl for their capital investment financing nécds. Access

to non governmental financing may be limited. Additionally it is not uncormon for
“deficits on operating expenditures 1o be subsidized by central government,

In principle it is preférable that operating costs are recovered wherever possible
-through user tariffs or charges rather thai through general taxation, because cost

recovery encourages financial discipline and cost efficiencies. However this may
depend on the type of service provided. For instance street cleaning is almost enticely .
a public good since everyone benefits equally fromit. As a result we might expect it

to be provided out of generél taxation rather than user tariffs. In principle the costs of
financing capital investment, ¢.g. in landfill sites, should also be recovered, where

_' possiblé. through tariffs or a waste tax.

The cost of administrating the levying of tariffs also needs to be considered, i.c.
‘billing and collectlon Levying user tariffs may be ﬁnanmally unjushﬁable if these
cO5ts are (oo hlgh : '

8.2  Cost Recovery and SWM

- In the context of SWM lhe;e is some scope for levying user tariffs or a waste tax
depending on the service provided.

82.1. Collec_lion.and Diéposal

Tariffs can be levied to recover the cosis of both waste collection and disposal, as
RASUB does. In addition revenue can be generated by levying tipping fees at landfitl
sites on commercial and industrial enterprises, or on private sector waste collectors.

Increases in Disposal Co sl a__qgﬁ'gag cing
Capital and operating costs of disposal witl increase if the municipality builds and
~ operates a sanitary landfill which has to comply with higher environmental and public

health standards. In addition increases in land prices will add further costs. The
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municipality should improve its financing arrangements to. co"vér these cost increases,
and recover them from tariffs or a waste tax where possible. Where lhey cannot be
recovered, loans should be considered. However, all ﬁnancmg costs shou!d be fully _
recovered from tariffs or a waste tax.

: These increased costs should not be thought of as onerous |f the benefits of rcduced
enwronmcmal and pubhc health costs over the long term are considered. .

822 Recycling and Resoui'ce Recove'ry :
ln pracllce thcse acuvmcs are oflen uneconomlc and may require govcmment
subsidization. Cost recovery 1s generally low Recychng is covered in more detail in
Pnncnplc Item 10, - : :

83  Financial Incentives to Reduce Waste

An advantage of levying user tariffs is that service users can be given financial
incentives to reduce waste if the level of the tariff is determined by the quantity of

wasle generated. This is an important mechamsm to support the 1mplemen!auon of :
central and local government policies of waste prevcmlon and utillzatton
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9. Legal Arrangemenls

Cenual government should formulate a national solid waste management law that
include the following condmons

1. Local governmen!s have power and responsibitity for municipal solid waste
management. . '
2. Local goveinmenis have power and responSIblhty for selting by laws,
regulatlons and norms with respeét to municipal solid waste management.
.. 3. The central government hasa respons:blhly to set environmental and technical
standards with respect l_o solid waste management.
- 4. Local governinents may use SWM contractors or franchisees,

“n

Non- mumclpal waste generators are responsnble for managmg their waste
. 6. Toxic and hazardous wasie managemem

1)._ Local Governments Poweir and Responssb:hty for Solid Waste
Management '

The citizens entrust the provision of solid waste management services with local
govemments National law should state that local government is solely responsible
for mumcnpal solid waste management (SWM), since SWM is a-public good. No
other entitics should asseme this responsnblhty

itis also necessary that the national law c!early defines the scope of the responsibility
of the local governments.: '

'2)' . Local Governments' Power and Responsibility for Legislating By-laws,
~ Regulations and Norms

The national law should state that local govermnment has the power to make by-laws
- and regulations wnh respect to solid waste managcmem '

In the by-laws, lhe local governments may define the responsibilities of involved
parlies such as citizens, business waste generators, SWM companics, sector
governments, and municipal govem'ment itself.

- The formulatlon of fegulatnons and gmdelmes and norms is necessary to lmp]cment

_ lhe by-laws. Efforts must be made to inform the public of these by-laws, regulations
and guldelmes o
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3 Ceniral Government's Responsibility to Set anironmental and
Technlcal Standards with respect to SWM .

Central’ govcmrhcnt‘ s responsibility to_ set environmental and technical standards
_should be stated in the national law. The foltowing EU Directives thay bé used as
basis o set environmental and technical standards with respect to SWM. - -

. EU D;rcctwc on Waslc (Rcvnscd in 1991) B
. 2. EU Directive on Toxnc and Dangerous Waste & Hazardons Waste (Rcvnscd in
1991 Lo Crl TS
3. BU Directive on Conlamers of Liqulds for-. Human Consumpuon
_ (85!330/1,EC) : S .. : :
4, EU Directive on Transboundary Transportanon of Hazardous & Toxnc Waste
(1984) -
5. EU Directive on Battery Containing Hazardous Materials

4) Tocal Govermﬁents‘ Use of SWM Confractors or Franchisces

National law should be supported by national ‘regulat.ions and gﬁideli:nes specifying |
how contracts and agreements are o be tendered and enforced. This 'wo'uld_ include:
1. definition of performance measu.res;
2. contract design; . .
‘3. principles and procedures for lhe comractmg process mcludlng bxd
evaluations and selections; '
4. monitoring and enforcement procedures. ¢

5) Non;municipal Waste Ge'ngr'alors:' Résponsi_blliliés :

National law should state that non-municipal waste: gen’eratoré ate 're_spbn'sib!e'ft')r'
-their waste according to Pol!utcr_s Pay Principle (PPP).

6)  Toxic and Hazardous Waste Managemém- IR

Central government should establish a nanonal law and facilities for management of
toxic and hazardous waste. For further discussions, refer to Princ:ple i
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10. . Waste Utilization
10.1  Ways and Benefits of carrying out Waste Utilization

Thete arc 1wo major ways to utilize waste; recycling and resource recovery. Waste
- gecycling includes reuse of materials through physical separation., Some materials
such as metals and glasses are recycled through a recovery process. Resource
‘recovery includes generation of heat or energy through incineration of waste and
waste transfonnzition, e.g. composting. - ' |

The waste utilization brings economic benefits in two ways: 1) revenues gererated
from recycling and 2) the reduction of waste management costs because the quanllty_
of waste decreases. : R

. 10.2 - Feasibility of Waste Utitization and Justifiable Government Sulisidy
The following cases assume service provision is by a private contractor:

1) Case where Recycling is Commercially Feasible without Government
Subsidies

A necessary condltton for feastble recyclmg is:
K>z ‘ '

~ where,
x:. Direct benefits (market value of recycled materials)
;. Costs of waste recycling including costs of source separatlon proccssmg,'
dlslrnbuuon and markctmg ' _

If lhe above condmons are met, :ecychng might be commcrcnally viable without any.
I govemmem subs:dy ‘

| '-2) ' Case Where Government Subsldles are Needed and Justified for.
: Promot lon of Recyclmg '

Waste recyclmg is not fmancmlly feasnble but economlcally (from view pomt of
Bucha:est citizens) feamble if: o '
B X<z hut ' x+y>z B . .
' y:‘ - Indlrecl benefits (savmg of cos!s of solld waste managcment gamcd
through racyclmg.and resulting seduction of wasie to be managéd)
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In this situation, the waste recycling business will not be p'r‘ofitab!é‘tdivasié"rcéjrclihg
operators because the costs rcqulrcd for recychng are greater than the revcnue
obtained from recycling. - R R T L

However, from the view point of Bucharest cilizens, the fecycling is profitable
because gross benefits of recycling (sum of direct and iﬁdirect benefits) are greater
‘than the costs. In this situation, the government subsidies to the tecycling operators
may be needed and justified to promote recyclmg In this case, Jusuﬁable level of
subsidy (expressed as "s") is: v : R
y>s>(Z-x} . : .
~ie., the appropnate subsidy is more than ihe dll’ference bctween the costs and revenize
(z - x), but less than the savmg of costs of solid waste management gamed ihrough |
reduction of waste to be managed (y). : - *

3 Case where Recycling is riot Feasible ~

Waste recycling is not feasible from either the: commcrc:al (ﬁnanczal) of economic

view points if: '
XYy <zo

In this case, no govemmem subS|dlcs will be justified.

The above discussion is summanzcd in the followmg table

Table 10-1  Feasibility of Waste Recyclmg and Justrf‘ cation of Government

Subsidies
Conditions of Benefits and Costs of Feasibi!ity of R_qcycling "_ Nccessny of
Recycling AR S s e Government
co s Subsidies

1. Direct benefit (revenue) is greater Maybecommercnally - Govemment i

than the cost of recycling (x > z) l‘easnble ..o |subsidiecs may nolbe
I ' I mn necessarybecause
recycling is :
: commerc;a]ly__
, : profitable.

2. Sum of both direct benefitand -~ | Commercially -~ - * { Government - :
indirect benefit (saving in SWM | (financially) not _' R subsndlcs (s) fy>s>
costs made through recycling and | feasible, but |z~ xJare justifiable,
resulting reduction of waste to be | economically (from - 1 and useful to '
managed) is greater than lhe ... | view point of Bucharest promote recyclmg
recycling costs 'cmzens) is feasﬁ)le _

X+y>z ' R R
3."Sum of bolh ditect benelit and Neiiher commercsally | Government,
indicect benefit is smaller than - (financially) nor | subsidies cannot be
the recycling coslts -l Leconomically (frony 0 Y justified.
X+4y<z . . . .. .. . = |viewpointof Bucharest | =~ -
I S cilizens) feasible,
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- Financial costs of recycling largety: depend on’ 1 degree of peoples' efforts for
séparalitm at source, and 2) production costs (fabor and equipment costs). Prices of
recycled materials largely depend on the demand for recycled materials which are
 significantly influenced by prices of new (non-recycled) materials.,

10.3 Feasibility of Resource Recove_ty
'1): - Recovery of Energy (Heat and E!ecfricity) from Incinéra’tlon '

Althougf: "Waste t¢ Energy"” is ideal, it is usually uneconomic. Generally the
- following conditions have to be met for the recovery of encrgy fmm mcmeratnon to
be economically viable: ' s R

1. Costof produclion of energy
1) Waste of reasonable high calorific value is constantly avaitable. (Waste
has to 'bc dry enough to self-incinerate without using much fuel)
2) Costs of installation, operation and maintenance of energy generating
facilities (boilers and generators) have to be reasonably low
3) Ulilization of the incinerator' s capacily must be above an optimal level

2. Price _ .
1) There are buyers of energy who purchase energy at reasonably high prices.
2) There is adequate and constant deiand for energy generated.

It took 10 years or more for'many Japanese cities to develop the incineration

téchnologies that are suitable to the conditions of Japanese municipal waste. “"Waste

-~ to En¢rgy” is feasible only after development of reliable incineration technology. In

. Japan énd_ some other countries, "Waste to Energy", particularly generation of

~ electricity through incineration is generally not ﬁnancially feasible . Economic

~ feasibility (from the view point of citizens of Bucha:est) has not been achieved yet in
“many cities enther

2)  Composting
Like "Waste to Energy", composting is good. However, it is very rare that the

- production of compost from waste proves to be financially viable. The composting
may be feasible with the following conditions:
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Market conditions:
There -are users who have.a copstan 1 dem nd for composl at . locat;on'r

: rcasonably pear (o the composl p!ant
Notes: .

a. The price of compost is very sensmve to the costs of transportation, :

b. Demand for compost is generally low and infrequent, ¢. g consumers may
apply compost once in a 3 to § year period. - ' :

Production conditions:

The experience of- Bangkok cgly that has over 30 years of compostmg

experience showed that composting business would be feasible if 1) simpler

and low-cost lechnology is used, and.2) old waste {collected from disposal
“site) mstead of new. waste is: used. Use. of sophlstlcated and expcnswc

facitities makes lhe composting business unfeasible.
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11. - Toxic and Hazardous Waste Managernent
111 Ncceséity for Deﬁning of Hazardous ana Toxic Waste

In Japan and many other coumrles, hazardous and toxic waste is generally deﬁned as
follows: ‘

I. Matcna!s that contains mercury (Hg) cadmium (Cd), lead (Pb) PCB ete. at
levels higher than specified in the standards;
2. Materials that have dangerous nature such as explosives and corrosives
3. Matcrials génerated from proce'ssés or facilities which are designated as
- hazardous waste generators, ' ' '

Specific items deSignated as toxic and hazardous wasle differ from country to
country. It is advisable that the Romanian government should specify toxic and
hazardous waste in the national law ) ' ‘

11.2 Necessity for Eslahlishing National Management System for Toxic and
Hazardous Waste

Good management Qf toxic and hazardous waste requires special attention and
systems in the following aspects: ‘

1. Laws and regulation:
‘The manifest system with respect to collection, haulage and treatment is
4 mdisp-ensable
2. Special systems for co]lcctlon haulage treatment and disposal: -
Separate collecuon systems and special treatment facilities (SpCClal incinerator
3 and other treatment facililies) are required. '
3., Research and development: -
z .'lrcatment and disposal of toxic and hazardous waste require hlgh level
: cxpcrtlsc ‘ :

To establish a national management syslem for toxic and hazardous waste is requh'ed
o ndi'only from view point of the protection of public health @nd the environment but
also from an econonii¢ view point. There is a possibility that foreign investments in
 the manufacturing sector in Romania may be frustrated if foreign investors are made
responsible for management of their own wastes because there are no {reatment
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facilitics in Romania, The situation where there is no enforcement of laws
concerning these waste may also affect the nation’ s export business,

11.3  Role of Bucharest Municipal Government

Although the municipality is not responsible for management of toxic and hazardous
waste, it is advisable that the municipality should:

1. establish a system of registering toxic and hazardous waste generators and
management contractors, and to identify them through the application of the
system. o R |

2. make it obligatory for toxic and hazardous wasle gc’uerator_s and conlractors {o
separate these waste from municipal waste.

3. prohibit toxic and hazardous waste being brought into the municipal disposal
sites. . R

4. request Central government to pass laws and regulations concerning toxic and
hazardous waste, and establish special facilities for treatment and disposal of
these wasle. '

Until facilities for treatment and disposal of toxic and hazardous waste are provided,
temporary measures could be such as using a designated part of the landfill for such
wasle, and controlling the waste and its leachate with special attention,

12,  Public Relations and Waste Education

The citizens' cooperation is indispensable for establishing a good SWM system. The
municipal government should prepare and carry c_mt campaign program aimed af
promoting of waste reduction, utilization and compliance informing citizens of the
regulations concerning storage and discharge of solid waste.

At the centeal government level, the inclusion of waste and environment education in
school curriculum should be considered.
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CHAPTER 1 WASTE QUANTITY AND QUALITY
__ 1.1 . Currént Waste Quailiilty
| 111 .'i‘y.pt.a o-f \;’aste Studied |
Waste genefated in Bucharest can be actually categorized as follows:

A Mummpal waste
(Collected under the reSponSIbzhty of the Bucharest mumclpaluy)
1. Household waste
2. Business waste which should be collected by the municipality

This includes the following sub-components
2-1. Commercial waste |
2-2. Market waste

- 2-3, Wastc from public mslltutes such as schools

L 2-4, Wa_ste from small industry
2-5. Non-infectious hospital waste
- 3, Street waste

-B. Non-municipal waste (Collected by generators)
-4, Waste from large offices
3. Indu:.t_nal waste
6. Demolition waste

All mummpal waste is colleclcd under the rcsponsrblhty of the mumcjpaluy, whereas
' non mumc;pal waste is co!lected by gcnerators -

Currently, houschbld waste is collected by RASUB and RGR, and commercial waste

is collected together with houschold waste by RASUB, RGR and ADP. Majority of

market waste is collected by 4 m3 containeis placed in'markets, and the remaining
* market waste is collected by rotary compactors together with household waste.
* Industrial waste of major induslteies is collected and hauled by generators, while that

. of small factbfics' is collected by RASUB. Demolition waste is hauled by RASUB.

| ADP, which is responsible for street’ sweepmg, ‘sometimes collccls demolition waste

~when it s dumped on streets. S a
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‘1.1.2 . Waste Quanlity Estinlatioilh{elhod Used v - SRS RS 0

In order to estimate quantity of waste g‘encta’tidn cbilecli'(aﬁ 'dis'pbs'sal' and recycling,
the Study Team conducted ficld surveys, and used mformal:on and assumpt:ons
shown below. - : 8 ' '

A. Surveys Conducted _
1. Household wasle generation quantity survey

B. Information Uscd Lo :
l. Wastc quantity data obtamed by thie. truck scale at Glma dlsposal site
2. Statistics and Informallon of Bucharest AR
3. Information on rccyclmg by National Commission of Matenal Recyclmg
4. RADET's information on hauled quanmy to an incirierator ;

M ajor A sumpuous Used
1. Seasonal Fluctuation of Waste Quanmy

- 1.1 Seasonal fluctuation in non- recyclcd quanllty (Waste generallon quantity -
excluding recycling) Lo S .
Annual average of non- recycled houschold waste generation quanmy is
assumed to be 96.6 % of the quanllly estimated dlreclly by the household waste PN
generation quantity survey carried out jn July 1995.- This assumpnon was made %
according to the RASUB's information that the relative generallon rates in
| sumnier, autumn, winter and sprmg are 1. I: 11 1 1.05....
1.2 Seasonal fluctuation in waste collection quanhly : -
Based on the monthly waste collechon quanmy data shown in thc RASUB s
activity report in 1994, no seasonal ﬂucluahon is consndered for lhe collection ._
quantity of household busmcss and street waste, whnlc the annual averages of
construction and demolition waste are ‘assumed to be 91 % of those eshmatcd in .
this summer period . : : R T i
2. Collection rate _ : o STy AR R
Collection rate means the ratio of co]lccl:on quantity | lo non—recyclcd quanmy that
necds to be collected and dlsposed of. The collecuon rate of hotischold wasté is: _ _
. 848 % as a result of the waste generallon quantlty survey and the collecllon : @
‘ ‘quanuly data by the truck scale. Forall other wastc categones shown in table 1o '
. 2, collection rates are assumed to be 90 %.- o Lis
3. Hauled Quantity on Satarday and Sunday SPNEE S QRN Pt
It is assumed that quanlmes of waste hauled to Ghna landﬁll site on Saturday and
Sunday are 10 % and 3 % of averagc weekday quanmy reSpectwely
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113 Estirmated Waste Quantity and Waste Flow

It is esumated that avcrage wasle gencrahon in Bucharest is 1,622 tonslday, of whxch

| 034 lonslday is household waste Daily average household waste generation per .

capita is 473 gramslday Average per capita generation including recyctable material
sold to REMAT is 504 grams/day. - Daily average collection is 1,339 tons/day, of
which 822 tons/day is household waste. This means that 85% of housetiold waste is
éollccted after recyclable material is scparated. Table 1.1-1 and Table 1.1-2 show
average dally waste quanmy by waste lype. Wasle generallon by type and sources,

' _collection and recyclmg, and collcction by haulers are shown in F;g 1.1-1 to 1.1-4,

Eshmated waste flow is prcsentcd in an 1.1-5.

| Tablel 1- 1 Daiiy Average Waste Generatlon, Collection, Disposal and

~ Recycling of Municlpal and Non municipal Waste in Bucharest

o 199§
_ - _ . (uml. tons!day)
WaSteType_ " | Generation | | Recycled Non- | Collected and|. Not -
EEE L -t {(Only - | Recycled | Disposed at | Collected
: | household o Glina site Lo
o waste) " (a-b) T {e-d) ¢
. ] @) B ] (c) @ | (e)
Municipal Waste | 1,317 79 1 1,238 | 1,065 | 173
Non-municipal | 305 | : 305 - 4 | 3t
Waste _ ' . 0 - .
Total © o622 | 79 1 1543 [ 1,339 204

Note: This table does not indicate recycling quantity of non-municipal waste.

Non-municipal waste 19%

" Municipal waste

81%

Fig. L.1-1 Generation of thi.cipal and Non-munieipal Waste
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Tahlel 1-2 Daily Average Waste, Generation, Collection, Dieposal and
Recycling by Waste 'l‘ype in Bucharest 1995 .
(uml tonsfday)

Wastc Typc G_enerauon Recycle_d_ ) Non_-: Coltected and| ~ Not -
o ST ‘Récycled’ Disposed at’ | Collécted
o | (@b | Clinasite | . (c-d)
L o {a) ® | @ | @ ] )
A. Municipal Waste . B
Houschold Waste |~ 1,034 | - 65 | . 969 |- ... 8221 147
' (638%) | .4 7| RASUBLTIS .
. - el lCRGRE IO
Business Waste® 226Y) 14 ] 20200 - 9™ 20
' (13.9 %) : - | rasuB:us |
Y DT R .. -RGR; 30
o R i s e i S :"“_ADP: 47
Street Waste 5T | - s st 6
L (1.5 %) ool ApRest |
Tofal Municipal { 1,317 | .~ 79 | 1,238 mssb) 173
Waste i | f 5 S '
B. Non-municipal Waste(havled by Gencrators) . Lo L
Wastefroni . 9. - N 9 B o 8] 1
Large Office (0.6 %) : ' - | Generators: 8 |
Industrial Waste 91 | - 1917 172 19
M3% | - RASUB: 60|
. _ _ . |.Generators: 112 .
Demolition 105 - | 105 94 B
Waste (65%) S f'. . ADP: o]
_ : e e RASTR: 2
Total 05 _ . 305 214 31
Non-municipal - -
Waste. _ b 1 _
Total | 1,622 79 | 1,543 | 1,339 | 204
{100.0 %) o | RASUB: 895 '
, - | ROR: 13
ADP:" 190
' Gencralors 120
Note: a) Business waste includes commercnal waste market wastc waste from
institutes, waste from small industry and non-infectious hospxtal waste. : %

b) 6 tons of businéss waste, mainly from alrporl which is transported to
RADET's mcmcrator in Mmlan
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Demolition 6%
Industry 129 |

Large Office 1%
Street 4%

" Business 149‘? -
B _ 63% Houschold =

Fig. 112 ~ Waste Generation by Sources

Not Collected 13%
Recycled 5% :

82% Collected :
(86% of non-recycled wasle)

Fig. 1.1-3  Waste Collection and Recycling

" Generators 9%

S ‘67% RASUB
Fig. 1.1-4 g " Haulage by'Col__léc_tors _

i
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Generation

: o | collected and Disposed at
1. Housenold : 5 ~ Glina landfill site
1,034 t ° B Sl 1,333 t

R
3

N

N
o
Vi

NN

L AN

: 2. Business .

Foeeen 226 1

froeees % 3. Streot 57t | =

E f — i - B’ \

b 4. Offico9t | A NN
~ Recycled 79t
- 5. Industry 191 t ] Hauled to an incinerator of
; BADET in Miritari 61

i .

boosses 6. Dermolition 105.t - 7

: ' “

i

" Not-coltected 204 t

--------------------------------------------------------------

. leceemmmmame,
H

A. Municipal Waste (1+2+3): 1,317 tons/day
B. Non-municipal Waste{4+5+6) : 305 tons/day

Total : 1,622 lonsldayf Fig. 1.1-5 Waife Flow in Buicharest 1995 -
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l.i.d Wasle Generation i}y Sources

1) Mu;ji_cipal Wasle

| a. klllousello.‘!gl Wa;te

B Estimétéd quantity of h(}uséhéld ﬁéste geﬁéralion is as followé:

Avera.gc:_ daily household -we‘lslc‘ generation il; ﬁuchafest city =1,034 tons per day

_This quantity consists of non-recycling quantity (969 tons/day) and recycling quantity
(65 tons/day). S

(1) Non-r_ec’yclingQuahﬁty ‘

The Study Team chose a |otal of 150 houscholds of different family size 1hroughout
Bucharest c1ly Family size ranged from 1 person to 5 persons. 30 households of
each size were chosen initially, and the family size was confirmed at the end of
survey period. A survey team collected waste by plastic bags and weighed them for
consccutive 8 days. Based on these data, per capita house hold waste generation
_ quanuty excludmg recychng was eshmatcd to be 473 gram/capita/day. Muluplymg
by 2,050 OOG Bucharcst popu!ation in 1993, household waste non-recycling quantity
is esimlated to be 969 tonsfday (473 gramfcapllafday X 2,050,000 person = 969
tonsfday)

{2) Collected Quantity

Collected quantity is és_liinated from waste quantity data obtained by a truck scale
instatled at Glina_landﬁll site. Since RASUB and RGR collect houschold waste and
business waste in mixture, collected household waste quantily is estimated by
dividing total quantity of household and business waste (1,014 tons) into each
'componenls proporuonally according to the number of contracts for collection
servnces and total capacnly of waste bins.

[ Rec_ytl_f!lg .Qu,an'tity_ L

According to information oblained from REMAT, average quantity of recycting of
househo!d and business waste excludmg industeial or demolition waste is 79 tons/day.
Recyc!mg quantity of household waste is estimated to be 65 tons/day according to the
following calculation: '



- Recycling quantity of houséh_old wasle
a x bi(b+c) = 65 tons/day
where, :
a: Average daily quantily of houschold and business wasle excludmg mdustnal
or demolition waste =79 tons/day ' '
b: Average daily quantity of non-rccycled houschold waste = 969 tonslday
¢: Average daily quanhty of non-recycled business wasté collectcd by the
mumc:pahty excludmg a;rport waste —-212 tons/day _

b. Business Waéle |
Bstimated quantity of business waste generation is as follows:
Average daily business waste generation in Bucharest city =226tons perday

‘This quamlty cons:sts of non-recyclmg quant:ty (2|2 tons/day) and recyclmg quannty
' (14 lcnslday)

(1)‘ No'n-rec'ycling Quantily '

Becausé of the wide varlely m size and type ‘of the’ generanon sources, _waste |
generation survey as conducted for household waste is not suntable mcthod Non-
recycling quantity is estimated from collected quanmy on assummg !hal 90 % of ncm
recycling quantity is collected and hauled to Glma landﬁ]l site.

Average daily quantily of non- recyclcd busmcss wastc
192 X 100/90 212 (tonslday)

'(2) Colleéted'Quantity

As mentioned in the prevmus secnon, collected quanuty of busmcss waste is
estimated from waste quantity data obtained bya ‘triick scale installed at Glina landﬁll
site, by dividing ;otal quantity of household and business waste (1,014 tons) into each -
components proportionally according to the number of contrécts for collection
services and total capacity of waste bins. The esllmatcd collcctcd quanuly is 2!2
tonslday -
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(3) Recycling Quantity -

By the same proportional division method applied for recycling quantity of houschold -
waste, recycling quantity of business waste is estimated as follows:

- Recycling quabtity of business waste = 14 tons/day
e Street Waste

: :Gener_aiidn quantity of sirée_t waste is estimated from collected quantity on assuming
that 90 % of generation quahtity is collected and hauvled to Glina landfill site by ADP,

Average daily gencration quantity in Bucharest city = 51 x 100/90 = 57 (tons/day)
2) . . Non-municipal Waste :
~Non-municipal waste is composed of waste from !érge offices, industrial waste and
dcmohtmn waste. Generation quantity of each waste is estimated on assumptlon that
about 90 % of non- recycled waste is collected and hauled to Glina landfill site.
Recycling quanmy of these waste is excluded from these estimation. Eshmaled

generation quantities of these waste are as follows:

Average da;ly generation (=non-recycled) quantity of waste from large office
=8x 100190 9 (tons!day)

e ‘Average dally generation {—non recyclcd) quanuly of industrial waste
l72 X 100190 = 191 (tonsfday) '

' Ave:agc dally generanon (=non-recycled) quantity of demohtlon waste .
' = 94 x 100/90 = 105 (tons/day)

12 Current Waste Qﬁalit'yf a

. 3:1.2.1_ '-Iniroducttdii R

‘Waste gpality of household waste, market waste, business (office) waste and street
‘waste-were analyzed. - Analysis was conducted in November 1994 and July 1995,

;Household waslc samples were obtained by plastic bags from 50 houscholds of '
various famlly size. Samples from marketl and office were obtained at Glina site
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when collection vchicles. dump the waste: (in November '1994) 'andefox‘ﬁ ‘wasle
container at the market and a waste yard at the office (in July 1995) Street waste
- samples were collected from ADP's carts during sireet sweeplng e

Ifé_ms analyzed are the following:
1) Bulk Density '
2) Water Content
'3) Ash content
4) Physical Composition ,
5 CalonﬁcValue e e
. 6) Etemental Composmon forC H,N,C;Sand O -

1.2.2 . ReStills of Alta!ysis

The resuvlts of analysis are summarized in Table 1.2-1to Table 1 2:4. Composmon of -
, household waste is exhibited in Fsg 1.2-1. '

Paper and plas[ics are conlaincd litke in hoﬂsehold waste. Market waste contains" a
lot of vegetable waste and this might make its calorific value lolw Calorific value of -
office waste is fairly high. This is due to iugh content of paper and low content of .
water in qamples analyzed Ly : S

Table 1. 2-1 - Bulk Density and Three Major Components in Nmemher 1994

o Household Market | Ofﬁcc _ Stree_t'
|Bulkdensity oy | . 032 | . 026 | . 027.] .. 099
Water content (%) |  49.52 | = 5682 | 11316 1625
Ash content (%) 142 | 2324 '32.40.- not analyzed
Combustible (%) - | 2006 | 19.94 |0 5444 |'not analyzed

Note. Figures in household and in street are averages of fne and two samples, fespcctwely

Table 1.2-2 Bulk Densily and Three Major Componenls in July 1995

Household Market : 'Ofﬁcc_ - Street .
Bulk density (tm3) 023 | 018 | 0171 036
Watercontent (%) | - 548 . | 574 | . 67 | . ..241
(Ashcontent(%) - | . 195 | . 17| 487|632
Combustible (%) | - 257 | 250 | - 446 | notadalyred |

Note;  Figure in household is an average of five samples.
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Table 1,2-3 - Physical Composition in November 1994 ' S
SR T . : {unit; % in dry base)

. : ~ Household . { - Market - Office Street
Paper o} 113 18 54.6 | 5.1
Textile e B s4:| 6 3.0 0.0
Garbage 358 | . 582 0.0 0.0
Plastics =~ - | 3.9 63 3.6 07
feathet 00 00 00 | 0.0
Wood o 0.0 00} 00| 12
Othér combustibles 153 | 250 671 - 33
SubTotal . | 7| es9 | . 679 103
Glass | 74| L1 121 00 -
Metl " 72| 00 173 .| 00
Sandandstone | 00| 00| 00 897
Oﬂwiincombmlibic:' - 14.0 0.0 2.7 o 0.0
SubTotl {283 | w1 ]| - . 321 0.0
A Totat ool 1000 | w00 1000 | 1000

Note;  Figures in houschold and in street are averages of five and two samples, respectively.

~ Other Incombustibles 14%

Metal 7% - 37% Garbage

Gla.ssé %

Other anlbUSiibles \
15% N\

s — 1% Pﬂpﬁr

Plastic 4% 5¢, “Textile -

Fig. 1.3-1 ' Composition of lio;isehold waste Sampled in November 1994
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Table 1.2-4  Physical Composition in July 1995

_ (unit, % in dry baso)

_ w _ Houschold .| .~ Market |~ -~ Office. | Street .
{Paper | us A s | 60 |
Textile 40 0.0. 169 | Ll
 Garbage ] 282 | 610 | 29 LE
Plastics . - 8.1 65 143 | AN
Leather o 00 | 0.0 00| 00
Woodandléaves | 00| - 00| 00 41
Othér combustibles | 30 es| . 07|00
SubTotal 664 | e | 527 | 1800
Glass | 90| 145 143 123
Metal o aa| 3.0 252 13
Sahd and stone’ ' - 0.0 _ 00} 00 R 1 :
Othé-r incombustible 20.2 103 73 1. 667
SubTotal 33.6 o9 | a0
Toal | 1000 0 w00 | 1000 | 1000 |
Note; Figure in household is an average of five samples. - ' o T T

Other Incombustibles 20%

29% _ Ga,rbaige

Metal - 4%

Gilass 9%

Other Combustibles
'1:%
Plastic 8%

| , 25% Paper
Textile - 4% '

Fig. 122 _ Composition of Household waste Sampled In July 1995
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Table 1.2-5  Calorific Vatue in November 1994 and July 1995

_ (anit; kcal/kg)
Elements ' Household - Market Office
| November 1994 1,578 566 3,529
July. 1995 844 757 2,628

Note;  Figure in houschold is an average of five samples.

“Table 1.2-6 Elemental .Composilio‘n in November 1994

(unit; % in wet basc)

Elements =~ - - Household Market Office
c 1 1359 | 4.44 26.06
H 1 3.03 0.89 - 472
N | 0.68 0.10 043
s - | 0.61 | 0.10 0.40
al | 100 0.44 0.40
o 1015 1397 2273
Total Combustible - _29.06 19.94 54.44

Note; - Figures in houschold is an average of five samples.

Table 1.2-7 Elemental Compeasition in July 1995

{unit; % in wet base)

" {Blements " Household Market Office
c L 1235 10.87 24.78
H | 1.96 ' 1.73 3.87
N | 067 | 0.84 .10
s 000 000 0.00
a 0.13 0.00 0.00
o 1 1068 ' 931 1397

| Total Combustible | 25.60 24.97 44,63

~Note;  Figures in household is an average of five samples.
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CHAPTER 2

- 2.1 Projection

PROJECTION OF WASTE GENERATION

In 1995, it is estimated that the waste generation amount was 1,622 ton/day, and per

~.capita generalion -was- 504. grams/capita/day as .shown “in Table 2.1-1.
' corresponding. quantitics in 2010 are cstimated to be 2,388 lOné:fday,‘- and 667
- gram/capita/day based on. growth projection of economy and population, - Waste
. gcnc'r_atibn growth rate differs by yeér; During 1995 - 2010, average annual growth of
‘wasle generation is 2.5 %.- Section 2.2 shows assumnptions used for the projection.

.' “Table” Z.i;l_Waste _G'ene'r'atio.li Préj'eéﬁbu .d.u'riﬁg' 1995 - 2010

The

T Percapita| " | Houschold | Offer | Total [Non moni- |
- | Household|Populationy ~ waste | municipal{ municipal| cipal waste|Total wasld
Year |waste gened . (ton/day) waste - waste | (havled by|gencration

- | rationrate| (1,000) | (axb (ton/day) | (ctd) [gencrators)]  (e+f)
(gram/day)| . - 171,060,000)] - (ton/day} | (ton/day) | (ton/day)
| (a _(b) __© (d) {e) _( B |
1995|  504| 2,050 1034 283 1317 05| 1622
1996} = S06[ 2,065 1045 286( 1331 308f 1639
] 1997 511{ 2,080 1063 291 1354 314 1668
1998 - 522] 2,095 1093 299 1392 3221 1714
(1999 sz 210 0 t124| 307 1431 33t 1762
2000 - s43] 2,125 CHss| 316 1471 341 1812
200b{ . 555] . 2,141 sl o325 . 1s512f 350 1862
2002 . 566 2,156 1220 0 334 1555{. 360 1915
2003 s18] 2172 1255 343 1598 370 1968
2004 590 2,188 1290 353 1643 380 2023
2005 602 2,203 1326 363 1689 391 2080
12006 614 2,219 1363 373 1736 402 2138
2007 C627| 2,235 1401 384 1785 413 2198
2008 640]. 2,251 1441 -394 1835 425 2260
2009 653 2,268 1481 405 1886 437 2323
12010 6671 2,284 1522 A7) 1939 449 2388
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2.2 Assumptions Used for Projection

‘The major assumptions used for the projection of future municipal waste gencration
quantities are as follows:

Generation amount will increase with the Romanian GDP growth which may be
decomposed into 2 factors; per capita growlh and population growth. Assumed
correlation between annual waslte increase rate {a) and annual GDP growth rate (b)
is as follows: a=0.7b. Itis assumed that the same correlation (0.7) will hold for '
per capita waste generation fate and per capita GDP growth, - ' '
Remarks: :

The above assumption is used based on thc Japanese experience durmg the period
1965 - 1980. During this period, average annual waste increase rate was 4.7 %,
while average annual GDP growth rate was 6.6 % over th_c same pcrmd.

. Population of Bucharest in 1995 is estimated to ‘be 2050 thousand and lhe

population growth will be 0.722 %/year until 2010.

. The Romanian GDP growth rates projected in the World Bank report ROMANIA

An Economic Update, April 1994 are used for the waste projéction. The projected
annual GDP growth rates are as follows: 1.2 % in. 1995, 1.5 % in 1996, 2.5 % in
1997, and 4.0 % from 1998 to 2002. No projcclio'r_l is shown for 2003 -and -

thereafter, The Study Team assumes that GDP growth rate for period 2003' 2010

would be 4 %. Itis assumed that annual per capita cconomic growth (a) is: b+ec,
where b is annual GDP growth and ¢ is anaual populatton growlh (Eg. per cap;la
cconomic growth rate in 1995 =1.012 +1 0(}722 = 1 0047, i.e. 0.47 %.)
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CHAPTER 3 OBJECTIV.ES ANb TARGETS
31 'bbjecgives of Solld Wasté Management
-: 3.1 1 :O.ver.rllding.- Objcciifes |
| The maj%)r ébjccliyes of solid \-;'astc management are to:
1. protect public health;
', 2. protect the environment; and

*3. maintain pubhc cleanimess in ordcr to kecp publlc places acslhcucal!y
S acceptablc, o :

3.1.2 Service Objectives

The service objectives are to provide proper storage, collection and safe treatment and
disposal of municipal waste. S o

3.1.3 Management Objectives

A key concept for the improvemient of minnicipal solid waste management is "do more
(better services) with less (money)". The management objectives include the
following:

i. m\provmg lhe quality of the secvice. This would mcludc
a. collection frequency '
b, xehablllly
¢. collection method; _
2 extcndmg service coverage to areas which may not bc served or are _ |
n madcquately served; and ' |
3. upgrading environmental dxsposal standards and enforcement procedures.
4, enhancing cfficiency and reducing costs

- 3.2 Servi'ce'LeY'el Téréét’s;‘“ ‘
3.2.1 Recyeling

In principle, all recyclable wasle should be tecyclé(i. Tt is éstil_nateci thé_t 'j'he current
household waste of Buchatest include metals (4 %), glass (9 %), plastic (8 %) and
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paper (25 %) based on the waste composition analysis (dry- béu_se) conducted by the
JICA Study Team in 1995, Most of paper and plastic contained in the houschold wasle
ate not recyclable. Therefore, main target recycling objects would be metals and glass.
In view of the waste composition shown above, recycling target for houschold waste is
- proposed tobe 10 - 15 % in the year 2000 and thereafter, Recycling target should be
reviewed periodically based on the socio economic conditions of Bucharest and
changes in the fulure recycling syslcms e

At present, the recycling rate of household waste is estimated to be 6 %. Needless to =
mention,  the prop'osed targets would not be achieved without . the citizens' full ..
cooperalion, which howévcr is not necessarily guarantecd. Therefore, fecycling rate of

- 8 % in 2000 and thereafter is used for lhe purpose of planmng waste collectlon and
disposal on the safe side,

~3.2.2 Collection and Haulage

It is estimated that I3 % of the citizens in Bucharest are not covered -with Wa‘ste-
collection contracts based on the information given by RASUB and RGR. According

to the citizens' opinion survey conductcd by the JICA Study Tcam 26 % of the -

interviewees answered that they feceive waste collection service once in 10 days or less
frequently, while 93 % of the interviewees wished to receive the service at least once a
week. ' S : '

Wasfe Collection Service Targets -

A. Targetstobe Achzeved by 2000
i. The municipality should pmvndc collection service to a]l {lOO %) c;lmcns of
Bucharest by the year 2000. : : '
2. The municipality should collect 100 % of waste generatcd o
3. The collection frcqucncy should be at least once a week by 2000 .
After the year 2001, collcctlon frcqucncy should bc a tw:ce weekly l'or summer
season. : : L
4. Collection and haulage servxces for each of thc 6 sectors should be conlr@cted :
out for improvement of semce quality and cfﬁcnency
B. Targets to be Achieved by 2005 _ _
5. The collection frequency should be twice a week for all lmuseholds, and twlce a-
week or more for all business waste.
C. Targcts to be Achieved by 2010 .
6. Buchan,s( wnll become lhe cleanesl cnty m Eastcm Europc
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Collection frequency should be determined according to nceds which depend on
seasons and waste generalion quantity. A once weekly collection is a minimum
frequency in any case. :

'

3.2.3 Street Sweeping -

Sweeping costs should be reduced through the following arrangeinents:

1. contracting out of the street sweeping service. (Initially, the sweeping setvice
. will be contracted out together with collection and haulage services, but later,
- slreet sweeping should be contracied out’ separately froin the collection and
- haulage seivice to achieve further cost reduction of sireet sweeping.) -
.12, use of patrol system (explained in the chapter of sireet sweeping.)
3. control of illegal dumping of demolition waste in the open spaces and streels

' 3.2.4 Disposal

~The existing Glina fandfill sites is nol environmentally sound, and gencrates smoke,

smell, and rodents. There is contamination of water by leachate. - Public nuisance and
health risks to the local residents are increasing. In view of this situation, the following
is proposed: '

- 1. The municipality will directly manage municipal waste disposal.
2. Inlroduction of sanltary landfill for all new landfill sites 1o be constructed i in the
' fulure ' ' o
(It is proposed that the fi rst new landfill site of samlafy landfill will be
- constracted in 1998.) ' ‘
3. Improvement of Glina site in order to reducc publlc health risks of the local
| residents llvmg nearby the site. '
4. ‘Acquisition of land necessary for landfill.
o (It is eS;imatéd that landfill sites with a total waste ieceiving capacity of about 12
* million m® (equivalent to area of 167 ha) will be required by 2010 The Study
. Team identified § sites at Ba]aéeanca, Cretuleasca, Berceni, Afumati and Jilava.
Total area of these sites will be equivalent to the required area.)

+ 5. At present, incineration is not feasible from both technical and economic view

R points : However, - possnblhly of a pilot incincrator may be consndercd afler
- 2000 due to changes in socio economic conditions. B
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3.-2,.5 Management Targets -

1. MB will contract out of the collection/haulage service and street sweeping for. all
the sectors by 2000 at the latest. MB will lmmcdlalcly establish a good contract
_thanagement system. . SR
2. MB will establish a municipal disposal organization in 1996.
3. MB will establish a system for momtonng the SWM servnces pcrformancc _
4. MB wnll introduce the waste lax in 1996 lOO % cost rccovcry wilt be aclueved
5. T hrough the contraclmg oul of the collechonmanlage services and resulting
:,rcd_ucu_on of the costs, the future . total unit cost ($/ton) of solid waste
:manag'emem'shoutd remain at the same level as the current one thouigh the unit
disposal cost will mcrease remarkably due to the [introduction of sanilary
‘ landﬁll See Fig. 3.2-1. ' |

3.3  Waste Quantily Projection

Table 3.3-1 and Fig. 3.3-1 show projection of quanllly of waste generatlon and'
recycling, and target waste collection rate and quant:ly

Waste Generation
See Chapter 3 Scction 2.

Rec yc?mg

The current recyclmg rate of household waste 136 %. Targel rate should be 10 - 15 %
in 2000 and thereafter, Howevcr, for p!anmng ‘of waste colléction and’ dlsposal
syslems on the safe side, minimum target of 8 % is assumed in 2000 and l_hcre.afler.

Cgllecnog and haulage = ‘ : .

The curtent collection rates are 85 % for household wastc, and 90 %o for other wastc
The target 1ate is 100 % for both waste in 2000 and: théreafter. "As a result, collection
amount will increase from the current 1,339 ton/day in 1995 to 2,233 ton/day in 2010.

I_rm_tal_n P T e _ _ ,
The current waste amount mcmcratcd at lhe RADET's mcmerator in Mllﬂan is estlmated |
to be 6 ton/day. It is not considered that the further continuation of the operation would

be feasible due to the extrémely poor conditions of the' operation. - Therefore, it is -
assumed that the RADET' i mcmeraior would stop iis operation in 2000.
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Unit Cost _

'25 : '_‘?‘0“3 Disposalun_il cost
] Colieclmmhau!age
- unit ¢ost including
- costs of bins
s Tola! $20 Sﬁon S
2 :
_ $0.5::tonﬂ
Total: 15.840n. - _
MR c “\ Total: $15.740n
AR
o L | $153ten $13:3hon
o - $10.540n
5 L
0. i '
Scenario | - Scenario 2 Scenario 3
Existin g - Present Collection Use of recommended
Stuation System + Coliection System +
Sanilary Landfill Sanitary Landfill

Fig. 3 2- 1 Compalison of Unit Costs of the Exlstmg Solid
Waste Management System and Recommended

System
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Table 3.3-1 Projection of Waste Generation and Targets of Recycling &
(,ollection (lurmg 1995 - 2000
“Unit: lon!day uniess o!herw:se mdlcated

“Year Gcnera Recy (,ollec— Avera- Target
‘ tion | cling Co!le;c- tion | ge | Recy- |Collection
including| of | tion: | Rate | Non-| cled | including .
~“non- | Muni-| Rate | (Al |Collec-| Muni-| non- |Inci-| Non-
municipal | cipal |(Housc| other { tion | cipal | municipal | nera-|collect
waste | Waste| hold) | waste) Rate (e Wastc| waste | tion | -ion
@ [ O] © | @ | | (0B @ 1] 6
19651 1622|6.0%| 85%| 90%| 13%| 9| 1339 6] .204
1996 {1639 6.0% | 86% | 92%| 11%| 80| 1384} ~6[ 175
1997 | . 1668 [6.5%| 89%| 94%| 9% 88| 1435| 6| 144
1998 | 171 [ 70% | 93% | 96%| 1% 97|~ IS1Z| 6| 103
9991 1762 | T3% | 96% | 98%| 3% | 107| 1601| 6| 34
2000 | 1812[8.0% | 100% [ 100% | 0%| 118 16941 0| 0
3001 | 1862 80%| 100% | 100%| 0% 121| . 1742| O 0
2002|1915 8.0% | 100% | 100% |~ 0% | 124| - 1790|. 0| 0]
2003 {1968 | 8.0% | 100% [ 100% | 0% 128 1840[. 0| 0
2004 | 2023[8.0% | 100% | 100% | 0% 131| 189Z|, 0| O
7005|2080 8.0% | 100% | 100% [ ©%| 135| 1945| G| O
7006 [ 2138 8.0% | 100% | 100% | 0% 139| 19997 O . ©
7007 | 2198 | 8.0% [ 100% | 100% | 0% 143|  2055[; O] 0
1008|2260 | 8.0% | T00% | T0% | 0% 147 2113| 0| O
2009 |~ 2323 | 8.0% | T00% | T00% | 0% 151 2172{ Of O
2010 | 2388 [ 3.0% | 1005 | 100% | 0%| 1355| 2233 0 O}

.56~



ton/day

2500

Neither Recycled
Nor Collected

[[] Recycled Municipal
Waste

- Fig. 3.3-1 Projected Waste Generation, Recycling, Collection and
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CHAPTER 4 WASTE PREVENTION AND UTILIZATI_ON
‘. 47.1 ~ Current Situation

4.1.1 :Ra?e of Reuse and Recycling

| i) Re;lse of Househqld Waste'

- Glass bottles and PET (Polyethylene Terephthalate) bottles are two major items that
- are revsed. ‘Approximately 60% of glass boitles of mineral water or refreshment
" drinks with major brand are returned to shops thiotigh a deposit system and reused.
“This rate is considered falrly high and stiould be maintained. However, in recent
years, some private shops have not accep{cd these bottles because these shops are not
part of the recycling chain. This is an obstacle in deposit system. Other types of
glass bottle such as wine botiles are not directly reused but recycled as glass material
. through REMAT because they are not standardized in their size and shape.

PET bo!lles entered the maikel place in Romania only four years ago (1991). At
present 80% of PET bottles are reused as containers within households, but it is
likely that PET boliles will be disposed of as general waste in near future.

2)  Recycling of Household 'Was,ie through REMAT

REMAT, which was eslabllshcd as a state- owncd company under the National
'Commlss;on of Matcrlal Recyclmg in Mlnlstry of Industry, is a major organization
'invo]ved in materlal recychng REMAT buys recyclable matenals such as jron, non-
‘ferrous rietal, Ppapet, glass, plastics, tires and batteries from citizens through their
collection points. In Bucharest, REMAT has 60 collection points. 20 to 40 % of
"houschold recyclable waste has been collected through these collection points, but

amouiit of collected materials from citizens scems to be decreasing in these years.
_ Citizens' cooperation also scems to be decreasing. Probable reasons are;

= Decreases in prices of recyclable waste due to falls in demand

- Limited accessibility to the collection points, because of they open for short hours -

Each coltection point is allowed, by law, to set buying price of their own, but these
pnces are too low to have citizens' attention. - The collection points open only (wo or
three hours a day and mostly in weckdays. The short open hour of collection points
'-_dlscou:age_s citizens' cooperation. According to the Study Team's survey on citizens'
opinion, 85% of citizens do not go to coltection points of REMAT.
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K)} Business Waste Recycling

Some materials are recycled by business enterprises such. as' offices, hotels:and
restaurants, Major recyeled items are glass bottles, paper, plastic bottlés and metal -
cans. Some of iron, wood and metal caps of bottles are also rcoyclcd but their
recycling rates are low. Recycling of business waste may increase as it contains
greater secyclable components than household waste does.

According to the Study Team's survey, 32% of business enterprises recycle some kind
of waste mentioned above. The participation rate is considered high, but the total
recycled quaniity is estimated to be low because of insufficient routes for récycling
Athese busmess waste. It is nolcworthy that some private buyers of business waste
have already begun recychng business in Bucharest

anz Institutional and Legal Condition at National Level
1) Naliolial Scheme of Waste Utilization

In' Romania, Ministry of Induslry (Mol) is responsnble for recyc!mg at cenlral

government leved. National Commission for Material - Recyclmg (NCMR) a

- commission in the MoI is rcspons:b]c for preparmg strategy of secondary material
recycling at national level. Actual recychng is opcraled by REMAT." | '

These are 44 RFMAT throughout the counlry Prmapally one county has one
REMAT, but in Bucharcst lhe{c are two REMAT RFMAT sud (soulh) and REMA’I‘-
nord (norlh) REMAT was estabhshed in 1949 as a siate owned company wnlh
mdcpendcnt finance, but currem]y ma_mnly of them are m process of prnval:zatnon _
,REMAT co]lecls recyclable matcrlals from mduslry or household, and process it to
secondar_y material. It collects iron, copper, brass, Jead, aluminum, glass, textile and
waste paper from indusﬁ'y by its own oars REMAT collects ferrous and non-ferrous
metal, glass, waste paper from citizens through collection pomls - The slmclure of
this collection organizations is shown in Fig. 4.1-1,. '

In Bucharest, there are 60 collection points under {two RE'MAT»:.- Thero are two types
of collection points, ong is fixed points like shops and the mh'e.r is mobile point tike -
camping teailers: Management of the colleclion point is entrusted to independent
business enterprises, while assets of éoilcclibn'poin'ts belong to REMAT. ‘Land of -
collection points is provtded by the mumclpahty Recyclable matenals collecled
through these points are transponed {0 the responsible REMAT.




Mini_stry of Industry

National Comission for Material Recycling

-R:E'MAT (44 in the coutries)

Collection Points (60 in Bucharest)

Fig.4.1-1  Organizations for Material Recycling -
1 2) New Law for Material Recyéling.‘

Miﬁis_uy of VI'_ndusity.. recently proposes a new law for material 1ecycling, titled
"Recyclable Materials Law" that replaces old law. Conccrnmg mumcnpahty s
authority, the law says the following: _ 7
- National Commission for Material Recycling (NCMR) cooperates with the local
- public administration aulhonlles {Amclc lO) _ |
- Local public administration aulhonnes can apply the prowsnon of the law to lhelr
' lemtory (Al‘tlclb 12)
- Local public administration authormes have authomy to issue norms for separate
' collect:on with approval by the NCMR to organize economic enlerpnses for
recyclmg of household waste, to ‘authorize legal and natural persons who carry out
_ scparate collection (Article 13).
- Economic enterprlses for lecyclmg can have prmlcgcs such as rcductlon of rental
fee for space or an exempuon of profit tax (Article 18).
According to these provisions, the municipality will acquire authonty to promotc
recycling activity in their own temtory

i - 4.2 Mélhods of Waste Prevention_ and Ulilization.
421 Priority of Waste Prevention and Utllization
"Wasle Prevention” and Wasle.Utilizatio'n“ are two major ways for waste reduction,

‘which are desirable from cconomical and cnv:ronmcntal point of view. Priority of
waste prevennon utilization and chsposal should be as follows:
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Waste Preven_tion

_ ‘before f |
Waste Ut1h7at10n -
before - |

_Waste Disposal

Fig.4.2-1 'Prior_it_y of Wasté Pr'ovention, Utiligalion and Disposal
422 Meihods of Waste Prevention -

Manufacturers and dealers should share the responsibility of »ira‘iétéprei?entir')n as well
as consumers, because all the process of production, distribution and consumption
generate waste, - Measures to be taken by manufacturcrs and dealcrs mc?udc lhe
'fol!owmg s ' '
)] Simple packagos of their p'roducté’ N .
2)  Useof reusable contamcrs or those of rccyclablc materral
3). Development of the route for reuse '
‘These measures by manufacturers and dcalers are rcqurred to answer consumers
effort for waste prevention.. Instruction and gurdance to manufacturers and dea}ers
are not local _issue, Natlon wrde mslruchon and gurdancc by thc Nahonal
Govemmem accordmg to the national law is desrrable

423 Method of Waste Utitization .

Waste utilization is achieved cither of these way shown_ below. .

1y Reuse; this means secondary use a_s_it is:

2) Recycling: this means m_ateri'al recovery

3 Heat recovery; this means use of waste as fuel:
Among them, Reuse and recycling are discussed in thrs chapter whrlo heat recovery :
is discussed in Scchon 7.1. : : ' 2 ’

A waste utilization plan should be economically feasible, otherwise it cannot be

workable. Economic consrderalron oi reoychng is descrrbcd as an attachment of this
chapter. : : A ; ‘
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4,3  Fulure Profectionand a Target - . »

Physical poteatiality of recyeling depends on the quantity of recyclable material
;comainéd in waste. - According to the results of waste quality analysis condticted b’y'_
‘the Study Team in 1995, paper, glass and melal occupy 25%, 9% and 4% of
~household waste respectively. They are expressed in dry-base and the percentages
%_w‘ili be almost half if they dre expressed in wet base. Thus, recyclable material is nat
'so_much at prcse_zhl, but waste quantily is increasing and waste composition will be
:changing along with economic growth. M is reported both in Japah and Germany that
package waste occupics 50 to 60 % of urban waste in volume, Promotion of package
: -%waste’ collection and recycling is now comiion issue among the developed countries.

iAt present, rf_:cycling rate of household waste is estimated to be 6 % based on the-
"quantily of recyclable material collected by REMAT in 1995. Package waste
'rincludin’g paper, plastics and metal cans are increasing, which means that recyclable
portion in waste will increase. Including recycling of paper, glass and metal, 10 -15
% is a desirable targel rate of recycling of houschold waste. However, this 10 -15 %
é_an not be easily achieved. The municipality should strongly promote citizens'
cooperation to recycling. It is also necessary to develop collection system of
recyclable material to facilitate it, and the niuniéipa?ily should also support it. Ideas
of the collection system is discussed in the following section,

44 Measures for Collection of Recyclable Material
4.4,1  Proposcd Measures .~

Current situation of Bucharest considered, proposed measures are summarized below.
These measures are not mutually exclusive, but closely related.

Function of (hese systems and their advaritages and disadvantages are described in the

" next section.. . .-
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'Tabie 4.4-1  Features of Proposed Measiires °

Options .~ {Cost .. . . IRemark

1) Separate o chulreaddmonal cosls .. Cilizehs‘_cooperélidn is oo
collectionof L L | necessary. '
waste ' '

2) S_eparalibn, by - | Very high costs for im’reé'lmcn't Prctiminary separation at
sorting facility . and operation of sorting . - - source is needed, .
' facilities a¢ required. '

3) Installation of - | Least cost'among the 4 options | Citizens® cooperation is

collectionboxes |~ . . nctf_:_ssary(-The'mu'nicipalily-—
gives permission to interested

T o | ¢ollectors fo
4) Subsidy for. Cos! depends on market pnce | Demand, supply and prlces
: coltection points | of collected malenal - | have l_obecl_o_sely meonitored, -

1)  Separate Cellection of Waste -

Cilizens separate recyclable materials sﬁ_ch as"glass‘ and li:‘;ctals frorh o_ihcf' waste in
their home when they discharge waste.  Collectors collect 'l_hesc'matérials"Separdtely
and haul them to REMAT or other recycling plants, - '

Advanlages : ‘
Separate collection of recyclable material at gencrahon source contnbutes efﬁcwnt
material recovery.

Di sadvantagc - :
Separate collection is more costly than non- separatc collection. Citizens will have to

pay higher waste tariff 10 cover additional cost for material collecuon Bes:des
citizens’ close cooperalion is indispensable lo separate rccyclable malenal by its kind.:

2) Sepatatioh by Sorting'.l*‘acilily.
The municipality provides sorting facilities. Mummpal wasté roughly separatcd is

transported to the facility, and thete recyclable matenal such as glass and metal are |
separated from waste. ‘



This is easier for citizen than the s¢parate collection shown in the above section,
because complete separahon is not required but rough separation of incombustible
matters from combusuble ones is necessary,

Disadvantages - . .
Investments and operanon of the sonmg fac;lltws reqlurc high costs.

| 3) . ln_stallaiion' of Collection Boxes -

By instatling many collection boxes throughout the cily, the citizen can casily bring
recyclable material to the collection boxes. - Glass bottles, metal cans and plastic
bottles are considered appropriate type of waste to be collected by this collection box.
- Although the citizens are not paid for their activity, easy acccssibil_iiy to the collection
‘boxes helps induce their voluntary cooperation. The material in the collection boxes
are collected by private collectors with approval of the municipality.

Advgm ages _ : .

) ,For the municipality, this syslem requires the lcast cost among Ihe options. If private
collectors can run their business in a good economic condition, additional collection
boxes may be installed by the collectors themselves, This system may lead to
establishment of system simifar to German Dual System or French Eco-emballage
System.. | L | '

: Dtsgdvgm ages - : _ . .
- Success of this system depends on the citizens’ cooperatlon Public relation is needed.
Market of collected material affects the colleclors business. If there is no demand for

- coltected material, the collector can not sell them and can not continue their business,
4) Subsidy for Coliection Peint -

At present REMAT collection point gives little incentives to citizens to bring

recyclable materials due to ils low purchase price. The collection points even reject

the ma't,f_:rials or sometimes they are closed.. This is due to the low market prices of

these material. The municipality provides subsidy for collection points to be able to
purchase the materials at appropriate prices from the citizens.

-65-



~Appropriate prices for waste mateiial purchase gwes diréct incentive to the cluzcns
This will again activate collecting activities of thé collection pomls o

Disadvantages

Fair management of the subs;dy is not casy task. The mumcupaln(y must mspccl and
evaluate each colléction point's management situation. Secoridly,-amount of subsidy
depends on market prices of recycled materials, If the market price of the material
falls down, the amount of subsidy must increase.” Adjustment of subsndy amount
reqmre constant monitoring of pnccs ' '

442 Seléction'of Measure '

1) separate collection of waste; shown in the prev:ous secnon, requires addmonal

-vehicles specialized for collection of material collection, because it is technically
proved that compactore. and totary compactors are not suxlab!c for material collection.
Besides, collection by such special vehicles is not efficicnt. It takes tonger tinie and
the quantily is not so much, because the unit ‘quantity dlschargcd by_a _household is
small. Thus, collection cost is estimated to be 2 or 3 times higher than that of
ordinary waste collection. If the material is collected by kmd the cost will be much o
hi gher : L . _ L T

2) separation by sorting facility necds to develop the. facility. Generally,
development and operation of the sorting facility can be more efﬁcienlly nlanaged by :
a collector of recyclable material than by the municipality. Itis not cfﬁcnenl in cost to '.
separate recyclable matesial Wthh is only lO % of whole wastc

3) installation of collection boxes is adop'fed in Many Eurbpe‘an 'bii'ics ‘In Bucharest,
there are 60 collection pomls but it is not sufficient for cmzens easy access, It is

necessary to increase the collection points. Participation of pnvate collector to IhlS o

system is more expcctable because tlus systcm is more ef ﬁclent lhan measure l) in
the collection cost. L : , _ _

4y subsldy of collection point is too difficult to be managed by the municipality,
because the municipality always must monitor the economic condlllon of recyclable
material market, G R : B : :

Thus, considering the cost 'cfﬁciency and pos_sibility of parlicipétion-of private
collector, 3) installation of collection boxes with collection by private collectors
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scems most suitable for current situation of Bucharest. Detaited structure of this
“system will be discussed in the following section.

‘ -4.5_: .. Proposed System for Collection of Recyclable Materiel -
 -1)_ ‘ Ma_!erial to be Co!lec_ted

' Succ<:55ful recyclmg dcpends on markclabllny of collected malenal If recyclable
matenal is demanded in the market, collectors can sell it at enough high price.
‘However, if the demand decreases, the collector cannot run their business in a good
ecoh‘omic condition. Al present, as market values of glass and steel seems not so
: ’hlgh recychng of them can nol be handled oaly by pnvate collectors and the support
by the mumcnpahty may be necessary to support them.. Though alummum has bigh
value as recyclable material, its current quantity in waste is still small. Colfection of
aluminum can not yet be successful. - Collection of paper can be continued by
REMAT because of its stable large quantity.

Therefore, glass and steel which mainly come from waste glass bottle and steel cans
are proposed as recyclable material to be collected by the collection boxes.

" 2)  Economic Condition of Subsidy by the Municipality -

As shown in the principle 10., the following is the condition in which collection of
recycled material is commercially feasible without the subsidy:

X>Z whem, .

X Dlrcct beneﬁt (markel value of recycled material) -

z: Costs of collection

_ .If x<z, subsxdy is nccessary to cover the collccuon cost, that is:
' X48>T o L
st Subsuiy to make the coHecnon ﬁnam:la]iy fcasnble

In ihls case, s should be -:maller lhan lhe cost to manage the materlal as waste,
) otherwnse it is better not to collect but to dlspose them.
' s<¢ _ . L
e Managemcnl cost for (hc material when disposed as waste

Therefore:  z<xts<xic (A)
The (A} is the condmon in whlch the subSIdy by the municipality is jusuﬁed
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'3) - Demand for Collected Matérlal ‘

The x, the market value of collected materral dcpends on ‘the dcmand in the markel.

- At present it is difficult to predrct the feasibility of récycling from the commercial
“point of view, since in Romama the production decreases and the demand seems
small after the market cconomy started. When Romanian e&:orirf)‘r‘riy’ ‘grows and is
opened to the world, the demand for waste steel and g!aqs grows “and lhc marke{
condition will be favorable for the collecllon Co e :

4) - ‘-Schc'me of the Collection SyS‘tém- .

Basic scheme of the collection box system is shown in Fig. 4.5-1. ‘An introduction of -

 private colfectors is a feature of this:system: Two ways car be considéred to use
private collectérs. One is conlracting out and the othét is licénsé system.” The license -

.system is better because it stimulates ambilious'aéti'viljr of the private"colléctors: Thc '
municipality should prepare the license: system in which respomrbrlﬂy of prwate
collectors is defined in written form,

| Glass bottles
Melal cans

by citizens

b te coll i
anvacrco ecror b‘ R‘ECYQling:factoricg_ B

| Collechon boxes i

Fig.4.5-1  Scheme of crilleclio'n:'sysienl by tiié c'ol'lééfibn b'o:xéé
In future when a new co]leclion syslem s1m1|ar to German Dual System or French
Eco-emballage System is’ ‘introduced in Romania; ‘this collccuon box system usmg

private conlractors ¢an be a componcnl of thc new system

If 2m3 of collection box with two sections is uscd necessary umts of lhe collectron
boxes which are mstalled all over the cﬂy is cstrrnated as follows ' '

- The collection'box_és necessary : 1,540 uaits

This estimation is made according to the following assumpiidn‘s. :
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1) The capacity of the collection boxes to be introduced is 2m3, A box is dwnded
- into two sections; cach of which is for glass bottles and steel cans.
2) Frequency of collection by collectors is once a week. :
~3) Total recycled quantity in the year 2610 will be 228 tons/day which is 15 % of
- total household waste. 110 tons (about 48 %) of them is collccted by the
collection boxes. - Ce ‘
4) Bulk density of these waste 10 bc collected is 0.25 tons/ m3

‘Based on lhese assu'mp!ions, the voh_lme of collected botiles and cans is estimated lo

be 440 n¥/day = 3,080 m3/week. To cover this volume, 1,540 units of 2 m3 box with

two section is necessary.

5), - Estimated Cost of Collection

- Annual quantity of glass bottles and steel cans collected by the collection boxes is

- estimated to be 40,150 tons/ycar (= 110 t(jns x-365 days), while annual cost required
to collect the glass bottles and steel cans from the colléction boxes is 430,250

, ;._US$fyear as shown in the' table 4.5-1. Unit cost of collection is-10.7 US$/ton.

,‘I‘able 4.5- 1 Es!lmated Cost of Collection by the Collection Box Syslem -

' 1 . ‘Annual Deprecnallon _ o _ o L
o Cpl_lcchon_Truck_ .- 3dcars 106,250 US$/year

Collection Box 1,540 units 77,000 US$/ycar
2. Operation and Maintenance - '
.. - Salary of Collection Workers. 82 persons | 147,600 USS$/year
o Salar)' Qf Adnﬁnisfraii\fc Workers._ - 8persons 14,400 US$/year
o Fwel 85000 US$fyear
Total | | 430,250 US$/year

This estimation is made according to the following assumptions.

m.l_rr_lpugn_ .

1) The capacnty of the collccuon truck is 6m3 correspondmg 1.5 tons of the
collected material in weight.

' 2) Average number of daily trip of the coliection lrucks is three. 34 trucks is

necessary in this assumption.
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3) Two persons are crews for one truck as collection workers. Working rate is
171.2. -Total number of necessary crews is 82 persons.

4) 10 % of the number of crews is nccessary for administrative work to managc
this collection. B ‘

5) 5 days are working days per week o

6) One teuck costs 25,000 USS. One collccuon box costs 400 US$.

7) Duration of depreciation of the trucks and the collection box is 8 years

8) Annual cost of fuel of one truck is 2,500 US$.

9) Monthly salary of the workers is 150 USS$,

4.6 Recommendation

As collection cost of recyclable material is increasing, only private collectors will not
be able to manage it in near future. As mentionéd in the secli_d_n 4.2, not only
consumers but also manufacturers and dealers must share the rcs_ponsibility of
recycling. In Germany and France, for example, law cénceming package waste is
promulgated in which responsibility of manufacturers and dealers is defined.
Manufacturers and dealers are obliged to establish collection system for recyclable
packages and share the cost of collection and recycling of waste package by their
sales amount, while collection cost is put on prices of the products. In Romania also,
it is desirable to formulate national policy for nation wide promotion of recycting, to
establish the law concerning package waste based on the policy, and to define the
responsibility of manufacturers and dealers. Such legal basis defining the
manufacturers’ and dealers' responsibility and collection and recyc!mg system will be
required to be a member country of European Union,

On the othier hand, it is recommendable that Bucharest Municipality should prepare a
plan to promote such recycling activity before a proble'ﬁl‘cmérges, although the
pronlotion of package waste recycling requires firstly formulation of a nauonal policy
as mentioned above., '
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CHAPTERS °  COLLECTION AND HAULAGE
‘51 Cnf.l.'eni Condition
.11 Manpower and Equipment

: There are iwo majof organizations providing waste coliection and haulégc‘\ sc:vices in
: Bucharest; RASUB; and RGR. RASUB is the major pravider of waste cdllcclion and
f haulage services iri Buehatcét It had 1,638 staff and workers, 204 trucks and 8
- tractors in 1994, Tts total expendllures was 6.1 billion Lei in 1994. RGR is a private
firm estabhshed in 1994, "It has 72 personnel and 15 trucks for coltection and
| ‘haulage.. RGR's total cxpendllurcs was 1.19 billion Lei (including 0. 54 billion Lei for
'repaymcnts) in 1994. .
- The followmg table shows outline of lhe service capacﬂy of RASUB and RGR.

Tabl_e S.I-Ia‘ Exi_sl_ing Manpower and Container Used for Collection and

Haulage, 1994
| RASUB RGR
@ _ No of Workers | - 1,523 55
Noof Staff . : 115 17
No of Bins . (lIOlmelal bin) 170,000 | (2401 plastic bin) 15,000 "
No of Container (4 m3) 761 4md 5
1md 6
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Table 5.1-1b Existing Collection Vehicles Used by RASUB and RGR in 1994

Type of Vehicle - Maximum'l;ba"d - Numbers
(lon) RASUB RGR
1. Compactor (Manual loading) _ v B e
2. Rotary Compactor (Manual loading | 4.3 26 | = ‘
3. Rotary Compactor (Mechamcal loadmg) 40 ] as =
4. Container Trunk N R e b o | L
5. Container Compactor (Armroll) 44 | 4 | -
6. Dump Trick B T N
Total (1-6) IR BRI M’ N
7. Tractor - : - _ 20 o 81 ' .,__:_ -
8. Compactor (Mechanical toading) .~ . | - 5.1 . o= s
9. Compactor (Mechanical loading) | 64 - | - 4
10. Container (Mechanical loading). .~ | . 50 - {: <] 2.0
11. Dump Track R : T30 e~ ) 4
Total (7-11) - o s

5.1.2 Service System-
RASUB provides waste cdlleétion service mainly for 5 secforé (secldrsl 2,3,4 & -
'5). RGR collects house household waste in Sector 6 and busmcss waste from some: E
_business enterpnscs in the whole Bucharest.

RASUB provides coltection service on weekdays. It provides a limited service on -

Saturday and Sunday. RGR provides collecuon serv:ce on weekdays and Salurday,_ -

and a limited service on Sunday

The following table summarizes collection and haulage system of RASUB and RGR.
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'l‘al_}ie 5.1-2 Existing Collection and Haulage Servic

¢ System of RASUB and

RGR. '
Provide | Waste Container for " Typesof Daily | Frequency
r. Generator [ . Discharge ~ Collection Equipment Trip | per Week
RASUB | IHousehold | -Metal bin (1101) |-Compactor (Man. Loading) | 2. {Highest: 3
o -Plastic bag (701) | -R-Compactor (Man. Loading)| 2
o -R-Compactor (Mec. Loading) | 2 | Dominant: 1
-Container (4 m3) | -Container Truck 3 |Lowest: 0.5
' -Ctn. Compactor (Arm Roll) 2
Business | -Metal bin (110 1) |-Compactor (Man, Loading) | 2
3 “Generator's Ctn. | -R-Compactor (Man. Loading)| 2
SR -R-Compactor (Mec. Loading) | 2
-Dump Truck IR
-T.rac'tor | 1
-Container (4 m3) |-Compactor (Arm Roll 2
-Container Truck 3
"RGR | Household | -Plastic Bin (2401) | -Compactor (Mec. Loading) 3 |Highest: 7
' | Container (4 m3) | -Container (Mec. Loading) 3 |Higher: 3
Business | -Plastic Bin (2401) | -Compactor (Mec. Loading) 3 | Dominant; 2
' (1200 - ) ' Lowest: I
[ -Container ' ~Container_(Mec_. Loading) -3
-Gcn_erator's Ctn. | -Dump Truck ) 2
Source : RASUB, RGR - |
" Abbreviation: - R: - . ' Rotary
el - Ctny Container
Man: Manuat -
Mec: Mechanical
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513 Collectlon Coverage and Citizens' Satisfaction -

1) Contract Coverage
" Based on the information given by RASUB and RGR, it is esii:hhiédlhét%? % of the
citizens of Bucharest are covered by collection service contracts cither with RASUB

or RGR. 13 % of the cilizens are not covered by thc conlract as shown in the.
- -followmg lab!e : . :

g Tgnble 51.3 liousehold Waste Col!ectioh C(lmtra'ct Covérélge in 1995

|  Collection Sesvice Populatlon Covcrcd by Collccllon;;

| Provider | semce Contract

|1. rAsuB | 1404758 ] eow

Jaror L 30800 (| 18%
13 Toal(1+2) o msssa | 81%
4. Not-Covered 274803 | 13%
15 Tot - | 2050357 | 100%

Source: RASUB and RGR

2)  Citizens' Satisfaction

- Aceordmg to the citizens' opinion survey conducted by the Sludy Team, only 34 % of
the citizens answered that they are satisfied with lhc current waste collechon service.
66 % are not satisfied. ‘ : :
The citizens' answers differ by sectors. Majorily of the citizens living in Seétdr 6
which is served by RGR are satisfied with the service, while the ma_|or1ly of the
citizens in other sectors served by RASUB expressed dlssatlsfacilon -

Major reasons for the dissatisfaction are:

1) Irregularity of the collection service
2) Low collection frequency '
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514 Major Problems
1)  Lack ofdischarge-conléiner -

It is eslif_n_atcd that approxiniately 270,000 waste bins would be required for
Bucharest if 120 liter bins are used. However, it is roughly estimated that the bin
shortage is gabout 40 % of the demand. The bin shortage causes the illegal dumping
to increase, and also make the wastes the illegal dumping to increase, and also make
- the waste coliechon efﬁmcncy to decrease as inapproprite bins are used. '

-2) . Binis heavy and niot easy to handle

All the bins provided by RASUB are made of stecl and are not equipped with casters.

~ Weights of an empty bin and of a waste-filled bin are 15 kg and 50 kg respectively. It
©_is 100 heavy for one worker or ceven for two workers to handle. A bin provided by
'RGR is made of plastic and has two casters. So it is easy for a worker to handle even
though the weight of waste filled bin is more than 80 kg. (Somehmcs a worker
| carnes two bins af the same time.) ' o

;Accordmg to the result of lhe Tlmc and Motion Sludy conducted in November 1994,
- the collection and loadmg cfﬁcwncy by type of truck is as follows. '

B l_. Compactor (Man_ual !oadin_g) L 2 workers  43-44 séclt{iﬁ (110£) - RASUB

- 2. Rotary Compactor (Manual loading) - 3 workers  47-49 séc/bin (110 6 - RASUB
3 i{ojary Combactor (Mechanical loading) -2 workers  43-46 sec/bin {110¢) RASUB

4, Compac_tor (Me_cha_nical loading) 2 workers .?.7-32 sec/bin (240 ) RGR

From the above data, time required for loading 1 ton of wasle is estimated as follows.

I. RASUB’s Compactor (Manual loading) © 2 workers 204 minfton (346)
2, RASUB‘S Rotary Cempactor (Manual loadiﬁg) © 3 workers 22.3 minJfton (378)

- 3. RASUB's Rotary Compactor (M_echa_n_i:cal loading) 2 workers 20.4 minJ/ion (346)
4, RGR's C@)mpéclor (Mechanical loading) : ZIWOTRCIS 5.9 minfton - (100)
Note: ﬁgures in pafehthescs aré 'index with RGR's ‘compactor being 100.

Deﬁmlely RGR's system is much superior to RASUB's syslem RGR's system is 3.4-
-5.6 times more efﬁc;ent than RASUB's oie, RS : '
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"Besides, cost of RGR's plastic bin {cstimated to be 55 Lei per capita per'month) is -
much lowet than the cost of RASUB's steel bin (estimated to be 92 Lei per capita per
month) assuming that both types of_coniaincrs have 4 years durability. :

3)  Complicated Collcction System of RASUB . .

As shown in Tables 5.1-1 and 5, l 2 RASUB s collection systcm is qu;tc comphcated
RASUB uses 7 different lypcs of collection frucks though there exists only 3 major
types of containers; 110 litee steel bin, 4m3 steel container and plastic bag. - This
_creates demand for enormous  variety of parts-inventory, which are riqi'
_ intc.rchahgéabiy used.” When a truck is broken, it is difficult for RASUB to dispatch a '_
substitute truck. Beside, this compltcatcd system wou!d rcqunre higher opcmtnon '
costs than a snmplcr system. ' Pl

Smce there is no rauonal reasons to use seven types of system, types of collcctlon- |
equipment should be snmphﬁed in the near fu!ure : R T

4) Old equipmcnl of RASUB

RASUB uses 204 collection equipment {trucks), of which 33 trucks are 8 years old or
more, 93 are 6-7 years old, and 78 are 5 years old or less. Gcnérally’, _éo]lection
equipment tends to be overused and usually cannot be _usé_:d beyond 5 years. In fact,
at RASUB's 4 workshops there were dozens of lmcks’undéf long or short term tepair |
in November 1994, - According to the study team'’s survey, 67 _{t'ucrk's (compactor,
container truck) were under répair, out of a total Of 243 tricks 'régistercd as wor_fiablc_. '

Based on the above facts rale of RASUB'S usablc collection trucks are assumcd to be
80% at maximum. Procurement of new trucks is necessaxy i E

5) Poor produclivity at workshop

RASUB uses 4 workshops as maintenance workshop, opcranon control ofﬁce and ‘
garage. RGR has 1 garage, and has no repalr workshop ' S

It is estimated that in 1994 RASUB spen:' 12.25 million Leiftruck on hverag‘e for
malntenance, which is more than 4 times larger than the co:resmndmg expeudlture of
RGR. However, RASUB's maintenance is very lnadcquate It would be necessary to
consider a radical ch_angc including privatization of the workshops or use of private
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maintenance services. See Table 5.1-5 and note below for estimation of the
maintenance costs. : .

Table 5.1-4 - Manpower and Expenditures of RASUB's 4: Workshops
{for collection & haulage only)
(unit: Million Lei)

- Nos. of Worker and Mechanic Total Total Repair
' Emoluments | Repair Cost | Cost

Berzei | Timisoara Fiﬁlinicé Serﬁaﬁ Total in 1994 in 1994 { per Truck
. o ' Voda _  (a) o (b) (a+b)204
200 | 231 [ 132 [ is7 [ s19 | 1,930 570 12.25

Note: 204 is a fotal number of‘i.:%ASUB's workable trunks,

Note on RGR's Maintenance Costs

RGR contracts with one contractor for cqmpmenl repairs, and spent 18 million Lei for
_ maintenance for 5 months from June to October, 1994, Based on this expenditure it
is assumed that RGR would spend 43.2 million Lei per year or 2.88 million Lei per
truck per yéar. Moreover the contractor has a sufficient stock of spare paits and can
repair dani'agcs in a few days in most cases..

6) Long haulage distance

Because there is only one dispbsal site (Glina site) in the eastern outside of Bucharest,
trucks that collect waste from lhe western part of Bucharest kave to travel long
dlslance to the dlsposal site,

Onc more landﬁll site al least is necessary in the west part of Bucharest in order to
reduce cost of haulage. '

) 'Olherproblems

Other problems include haphazard daily instruction as to places of collection, spilling
out of waste from container, low number of (trips, a large number of workeérs, and so
on. These problems are corollary of the major problems as explained above, and may
- be solved in accordance with the solution of the major problem. Thus, the effort of
relevant bodies should concentrate on the solution of the inajor problems at first.
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Cursent condition of collection and hautage includes major prob!ems above stated
will be summarized as below.

1. Quantitative problems . 1 .= Discharge-container and its size - -
- Collection equipment -
2. Qualitative problems : - Material of discharge-container

= Agc of collection_ eqilipment‘ _
' 3 SyslemlManagement problems e Types of co]lecnon eqmpment

- Supporting functlon such as workshop"
- Managcmcnl of con(raclors '

5.1.5 Comparison of Cost Efficiency by Collection System.
Cost efficiency of collection system is shown by the following indicator.
‘Net collection system cost / ton (including container) =

Basis of estimation of cost efficiency are the following unit cost.
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Table 5.1-5  Unit Costs by Collection System: -

o @ 3 @ {5)- (6

: ¢ oo ] Deprecia- | Mainte- Crew & | Container Overhead | Total Unit
e tionof | nance & | Mechanic | costyr | & Indirect cost
Type of Teuck Truckdfye [© Foel . | Salarylyr | costyr
: ! | costyr ‘ : :
: [US$}] | [USS] [US$) [US$) - {US$] (USS) '
I Compactor | 24047 | 6110 | 3790 [ 6750 | 1853 | 38910
RGR-16 & | ; ‘
4240¢ p-bin ‘
2 Compactor” | 10237 | 3960 | 1070 | 5060 [ 149 {. 31486
PELICAN : - .
+110¢ s-bin | - 7
13 :Compactori‘ 14,437 : 3.3!0‘ . (9430 |. 4,660 _ L61T | .?3,954
LIAZ ! ' ' : 1
+110¢ s-bin 1 :
4 ‘Compactor . | L. 9489 | S50 | 9430 | 3800 | 1393 | 29262
Compactor ; - P . - : AN
MEDIAS | ' |
“+H0f 3-bin _
S Container- : - | 10786 | 6,150 g0 | 4220 | 1465 | 30761
compactor '
PELICAN-C
+4m3 cont. | : | _
6 Container . | 5592 |- 3960 6840 | 1630 | 901 | 18923
SRDAC T o R ' . ‘
+4m3 cont. ;

Note Annual salauy of the whole mechanics of RASUBfZ(H trucks is US$35, 2601[ruck

For RGR-16, correspondmg salary is US$430/1ruck.
*: 240 £ plastic bin's cost is on a used bin.
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Table 5.1.6  Cost Efficiency by Collection System ARSI

Waste ‘| Coltection |. unit | | ¢ -
Collected/Year |- Cost/Yedr | Cost/ton - | -Cost [ Ranking
Sep) | WSS | WSS | Index. | . '

' ’stfem aE
- T R (2)1(1)—(3)3-

s T T T 1T 171 e
1)Compactor .| ~ 3,838 -] 38910 } - 101 | 100 | ‘1
RGR-16 - S R

2)R-Compactor ' | 2376 | 31486 |, i33i |2 | i3
'PELICAN ] o : L I TR B

 3)R-Compactor | 2,187 | 33954 | Tasso | asso | l4
LIAZ : f o N

HCompactar | 178z | 29262 | 164 |62 | :5
' MEDIAS SN R I :

B. Contairier System | s SRR EENE A IR
5) Con. Compactor 2,403 30761 | 28 | 122 | 2
PELC-CON. : o ST B I I

6) Container - 945 e il_s,szl 200 198 6
SRDAC L - A N G

Source : RASUB |

The result of estimation cost efficiency by colléc’t'ibn system shows that "Conipactof | _'
RGR-16" has overwhelmmgly the best efficiency. The second best is "Conlamer
Compactor PELICAN- C‘ontamcr“ The worst one is "Contamer SRDAC" '

Therefore the above two syslems are recommended on the basis of cost ef] liciency,
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~ . 5,16 Other Indices on Efficiency

Net time nceded for loading / ton (loading efficicncy) and Net time needed for
collection & haulage / ton {operation efficiency) are supplementary information to -
. judge efficiency of collection system. The results of the survcy conducted by the
- Study Team are as follows. ‘

Table 5.1-7 Loading Efficiency and Opei‘aiion Efficiency of Collection System

Collected | Trip Net | Net Loading | Loading |Efficiency
Waste/trip Loading & | Efficiency| (minutes/
' - {ton) ' Time | Hauling Time | (minutes/ ton)
System ' R (minutes | {minutes) ton) _
' ' () 2) ) | . @ NE (O I IR C)'(¢))
g T Raa R b :
1) Compactor | 66. | 2 | 247 | 465 374 70.5
2) R-Compactor | 88 | 2| 244 398 | 277 452
PELICAN : ‘
3) R-Compactor | 81 |2 | 240 | 374 1307 46.2
' 4) Container -+ -~ | 35 | 3| - 44 359 12.5 ~102.6
(5] 17 SRDAC | . |
5) Con.Compactdr 89 2 273 456 - 306 51.2
PELC-Con. | ..} ). o} .
6) Compactor - 123 3 123 314 10.0 25.5
" RGR-16 - : o C
| "‘A‘vé‘r_ége_ |80 -] 197 394 24.8 56.9

o Accordmg to [‘able 5 1-7 "Compactor RGR- 16" also shows the hlghesl efficiency,
“while "Container SRDAC" is at the least efficient in terms of time spent for collection
-and haulage of l ton wasle

As a whole, lt is Judgccl that "Compactor RGR-16" has the highest efficiency. The
%' - sccond is "R- Compactor PELICAN".. "Conlamer Compactor PELICAN- Contamer'
o has the lower efﬁcmncy in speed. "R- Compactor LIAZ" does not show good
| 'pcrforlhanc'e Thé worst systems are "Container SRDAC" and "Compactor
MEDIAS", which should be abandoned in the near future. "R-Compactor PELICAN"
and "R- _Compac-tor LIAZ" shou_ld not be used. .
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§.2  Target Service Level
521  Principle -

Cotlection and haulage service should be provided based on the Goi'erhmc"n'tai Law
and MB's Sanitation Norm. In principle, all the municipal wastes generatéd and
discharged by citizens should be collccled and dlsposed of at appropnalc hyglemc |
level under MB's respomlblllly '

| 5.2.2 Target ‘S_ervi:ce Level

" The followmg situation is considered in seumg proposed latget service level: -

L Conlract Coverage of household wasle is 87% in terms of number of
persons with co]lcchon conlract relative to the total populatlon of
Bucharest ' '

2. Accordmg to the citizens’ Opmion Survcy Conducted by the Sludy Tcam |
93% of the mterv:cwees wish to recelve at least once a week: waste
collection service, while 74% of the interviewees actually recewed a! least
once a week waste collecnon ‘ e

In view of the above _siftualion._ the fbl!owing target S_. ai ) propOSEdt [

~ 1. Coltection begtagc : 100% mterms of both servcd popu!atlon and
: S o collection amount by the year 2000
2. Collection freqﬁency_ : Once a week at least by the year 2000. Twicc a

' ' 7 week for all households and at least twacc a week :

- for business waste by 2005. - '

3, By 2010, Bucharest w:ll be the cleanest c;ty in eastern Europc

Collection frequency shou]d be determmed accordmg to nceds whlch dcpcnds on_
Seasons and waste generanon quanhly ' ’ "
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5.:2.3 Target Collectlon for Munlclpai Waste

The municipali(y should be responsible for managing all municipal waste, and other
waste should be managed by gencrators. The target collection of municipal waste is

estimated as follows.

Table 5.2-1 . Target Collection Quantity

o Unit: ton/day
. Total | -~ Municipal Waste ' o

- Year } - R | Tetal | ‘Non--

{e+f)= |Household | Business | Strect | (b+c+d=) | Municipal

. (a) " (b) (c} ~ |waste (d) {e) Waste (f)

1995 | 1339 82| 192 St 1e6s | 274

1996 | 1384 | 42|  208| si|  1woi| 284

1997 | 1435 882 206 53|  n4r| 295

1998 | is12| 932 216 55 1202 | 309

1999 | 1601 994 225 58| 1277 325

2000 | 1694 | 1058 235 | 60 |- 1353 .34}

{2000 | 1742 1088 240 . 63| 1391 350
L2002 | 17s0f s 247 es| 1430 360 |

, 12003 1840) 1150|254 | .. 67| . . 1470 370
& 2004 | 1892 us2|. 261 69| 1511 380
' 2005 { 1945 1205|268 | ™ 1554 391
2006 | 1999 | - 1249 - 2760 * 73 0 1597 402

2007 F 2055 | 1284 283 15| 42| 413
2200812113 | 1320|291 - 77 1688 | - 425

12009 | 2172 1357 0 299F 79 1735 437
2010 2233 ) u39s | 308 81| 1784|449
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